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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

3GPP
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1 Scope

The present document describes a general description of the physical layer of the UTRA radio interface. The present
document also describes the document structure of the 3GPP physical layer specifications, i.e. TS 25.200 series. The TS
25.200 series specifies the Uu point for the 3G mobile system, and defines the minimum level of specifications required

for basic connectionsin terms of mutual connectivity and compatibility.

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.  In the case of areference to a 3GPP document
(including a GSM document), a hon-specific reference implicitly refersto the latest version of that document in
the same Release as the present document.

(1]

(2]
(3]
[4]
(5]

3GPP TS 25.211:

(FDD)".
3GPP TS 25.212:

3GPP TS 25.213:
3GPP TS 25.214:
3GPP TS 25.215:

"Physical channels and mapping of transport channels onto physical channels

"Multiplexing and channel coding (FDD)".
"Spreading and modulation (FDD)".
"Physical layer procedures (FDD)".

"Physical layer — Measurements (FDD)".

[6] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TR 25.833: "Physical layer items not for inclusion in Release ‘99".

[12] 3GPP TR 25.944: "Channel coding and multiplexing examples'.

[13] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[14] 3GPP TS 25.302: " Services provided by the physical layer".

[15] 3GPP TS 25.101: "UE Radio transmission and reception (FDD)".

[16] 3GPP TS 25.102: "UE Radio transmission and reception (TDD)".

[17] 3GPP TS 25.104: "BTS Radio transmission and reception (FDD)".

[18] 3GPP TS 25.105: "BTS Radio transmission and reception (TDD)".
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3 Abbreviations
For the purposes of the present document, the following abbreviations apply:
16QAM 16 Quadrature Amplitude Modulation
ARQ Automatic Repeat Request
BER Bit Error Rate
CCTrCH Coded Composite Transport Channel
CPCH Common Packet Channel
DCA Dynamic channel allocation
DCH Dedicated Channel
DS-CDMA Direct-Sequence Code Division Multiple Access
DSCH Downlink Shared Channel
DwPCH Downlink Pilot Channel
DwPTS Downlink Pilot Time Slot
E-DCH Enhanced Dedicated Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel
FDD Frequency Division Duplex
FEC Forward Error Correction
FER Frame Error Rate
GSM Global System for Mobile Communication
HS-DSCH High Speed Downlink Shared channel
L1 Layer 1 (physical layer)
L2 Layer 2 (datalink layer)
L3 Layer 3 (network layer)
LAC Link Access Control
MAC Medium Access Control
Mcps Mega Chip Per Second
QPSK Quaternary Phase Shift Keying
RACH Random Access Channel
RF Radio Frequency
RLC Radio Link Control
RRC Radio Resource Control
SAP Service Access Point
SCCC—————Serial-Concatenated-Convolutional-Code
SCH Synchronisation Channel
SIR Signal-to-Interference Ratio
TDD Time Division Duplex
TDMA Time Division Multiple Access
TFCI Transport-Format Combination Indicator
UE User Equipment
UMTS Universal Mobile Telecommunications System
UpPTS Uplink Pilot Time Slot
UpPCH Uplink Pilot Channel
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
WCDMA Wide-band Code Division Multiple Access
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4 General description of Layer 1

4.1 Relation to other layers

41.1 General Protocol Architecture

Radio interface which is prescribed by this specification means the Uu point between User Equipment (UE) and
network. The radio interface is composed of Layers 1, 2 and 3. Layer 1 isbased on WCDMA/TD-SCDMA technology
and the TS 25.200 series describes the Layer-1 specification. Layers 2 and 3 of the radio interface are described in the
TS 25.300 series.

Layer 3 — Radio Resource Control (RRC)
£
Q
S
o
g %)AP—#—%‘\:}::%; Logical channels
Layer 2 s
= Medium  Access  Control
S
% ‘%::‘\:‘V:‘V_—J? Transport channels
o
Layer 1 407 Physical layer

Figure 1. Radio interface protocol architecture around the physical layer

Figure 1 shows the UTRA radio interface protocol architecture around the physical layer (Layer 1). The physical layer
interfaces the Medium Access Control (MAC) sub-layer of Layer 2 and the Radio Resource Control (RRC) Layer of
Layer 3. The circles between different layer/sub-layersindicate Service Access Points (SAPS). The physical layer offers
different Transport channelsto MAC. A transport channel is characterized by how the information is transferred over
the radio interface. MAC offers different Logical channels to the Radio Link Control (RLC) sub-layer of Layer 2. A
logical channel is characterized by the type of information transferred. Physical channels are defined in the physical
layer. There are two duplex modes. Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the FDD
mode a physical channel is characterized by the code, frequency and in the uplink the relative phase (1/Q); in addition
E-HICH and E-RGCH are also defined bv a specific orthogonal signature sequence. In the TDD mode the physical
channelsis also characterized by the timeslot. The physical layer is controlled by RRC.

4.1.2 Service provided to higher layers

The physical layer offers data transport servicesto higher layers. The access to these servicesis through the use of
transport channels viathe MAC sub-layer. The physical layer is expected to perform the following functionsin order to
provide the data transport service. See also TS 25.302:

- Macrodiversity distribution/combining and soft handover execution.

- Error detection on transport channels and indication to higher layers.

- FEC encoding/decoding of transport channels.

- Multiplexing of transport channels and demultiplexing of coded composite transport channels (CCTrCHs).
- Rate matching of coded transport channelsto physical channels.

- Mapping of coded composite transport channels on physical channels.

- Power weighting and combining of physical channels.

- Modulation and spreading/demodulation and despreading of physical channels.

3GPP
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Freguency and time (chip, bit, dot, frame) synchronisation.

- Radio characteristics measurements including FER, SIR, Interference Power, etc., and indication to higher layers.
- Inner - loop power control.

- RF processing. (Note: RF processing isdefined in TS 25.100 series).

- synchronization shift control

- beamfermingBeamforming
- Hybrid ARQ soft-combining for HS-DSCH_and E-DCH

When network elements (UEs and network) provide compatible service bearers (for example support a speech bearer)
they should be assured of successful interworking. Moreover, different implementation options of the same (optional)
feature would lead to incompatibility between UE and network. Therefore, this shall be avoided.

4.2 General description of Layer 1

4.2.1 Multiple Access

The access scheme is Direct-Sequence Code Division Multiple Access (DS-CDMA) with information either spread
over approximately 5 MHz (FDD and 3.84 Mcps TDD) bandwidth, thus also often denoted as Wideband CDMA
(WCDMA) due that nature. or 1.6MHz (1.28Mcps TDD), thus also often denoted as Narrowband CDMA. UTRA has
two modes, FDD (Frequency Division Duplex) & TDD (Time Division Duplex), for operating with paired and unpaired
bands respectively. The possibility to operate in either FDD or TDD mode allows for efficient utilisation of the
available spectrum according to the frequency allocation in different regions. FDD and TDD modes are defined as
follows:

FDD: A duplex method whereby uplink and downlink transmissions use two separated radio frequencies. In the
FDD, each uplink and downlink uses the different frequency band. A pair of frequency bands which have
specified separation shall be assigned for the system.

TDD: A duplex method whereby uplink and downlink transmissions are carried over same radio frequency by using
synchronised timeintervals. In the TDD, time dotsin aphysical channel are divided into transmission and
reception part. Information on uplink and downlink are transmitted reciprocally.

UTRA TDD hastwo options, the 3.84Mcps option and the 1.28Mcps option. In UTRA TDD thereis TDMA component
in the multiple access in addition to DS-CDMA. Thus the multiple access has been also often denoted as
TDMA/CDMA due added TDMA nature.

A 10 msradio frame is divided into 15 sots (2560 chip/sot at the chip rate 3.84 Mcps). A physical channel istherefore
defined as a code (or number of codes) and additionally in TDD mode the sequence of time slots compl etes the
definition of a physical channel. In FDD, for HS-DSCH, E-DCH and associated signalling channels, 2ms sub-frames
consisting of 3 dots are defined.

The information rate of the channel varies with the symbol rate being derived from the 3.84 Mcps chip rate and the
spreading factor. Spreading factors are from 256 to 24 with FDD uplink, from 512 to 4 with FDD downlink, and from
16 to 1 for TDD uplink and downlink. Thus the respective modulation symbol rates vary from 966-1920 k symbols/sto
15 k symbol /s (7.5 k symbols/s) for FDD uplink (downlink), and for TDD the momentary modulation symbol rates
shall vary from 3.84 M symbols/sto 240 k symbolg/s.

For 1.28Mcps TDD option, a10 msradio frame is divided into two 5ms sub-frames. In each sub-frame, there are 7
normal time slots and 3 special time slots. A basic physical channel is therefore characterised by the frequency, code
and time dot.

The information rate of the channel varies with the symbol rate being derived from the 1.28 Mcps chiprate and the
spreading factor. Spreading factors is from 16 to 1 for both uplink and downlink. Thus the respective modulation
symbol rates shall vary from 80.0K symbols/sto 1.28M symbols/s.

3GPP
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4.2.2 Channel coding and interleaving
For the channel coding in UTRA two options are supported for FDD and three options are supported for TDD:
- Convolutional coding.
- Turbo coding.
- Nocoding (only TDD).
Channel coding selection isindicated by higher layers. In order to randomise transmission errors, bit interleaving is
performed further.
4.2.3 Modulation and spreading

The UTRA modulation scheme is QPSK (8PSK is aso used for 1.28Mcps TDD option). For HS-DSCH transmission,
16QAM can aso be used. Pulse shaping is specified in the TS 25.100 series.

With CDMA nature the spreading (& scrambling) processis closely associated with modulation. In UTRA different
families of spreading codes are used to spread the signal:

- For separating channels from same source, channelisation codes derived with the code tree structure as given in
TS 25.213 and 25.223 are used.

- For separating different cells the following solutions are supported.

- FDD mode: Gold codes with 10 ms period (38400 chips at 3.84 Mcps) used, with the actual code itself length
218.1 chips, asdefined in TS 25.213.

- TDD mode: Scrambling codes with the length 16 used as defined in TS 25.223.
- For separating different UEs the following code families are defined.
- FDD mode: Gold codes with 10 ms period, or alternatively S(2) codes 256 chip period.
- TDI_D mode: codes with period of 16 chips and midamble sequences of different length depending on the
environment.
4.2.4 Physical layer procedures

There are several physical layer procedures involved with UTRA operation. Such procedures covered by physical layer
description are;

1) The power control, inner loop for FDD mode, and for 3.84Mcps TDD option open loop in uplink and inner loop
in downlink, for 1.28Mcps TDD option, open loop in uplink and inner 1oop in both uplink and downlink.

2) Cell search operation.

3) Uplink synchronization control with open and closed loop.
4) Random access

5) 5)Procedures related to HS-DSCH transmission.

6) Proceduresrelated to E-DCH transmission

4.2.5 Physical layer measurements

Radio characteristicsincluding FER, SIR, Interference power, etc., are measured and reported to higher layers and
network. Such measurements are:

1) Handover measurements for handover within UTRA. Specific features being determined in addition to the
relative strength of the cell, for the FDD mode the timing relation between for cells for support of asynchronous
soft handover.

3GPP
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2) The measurement procedures for preparation for handover to GSM900/GSM 1800.
3) The measurement procedures for UE before random access process.
4) 4yThe measurement procedures for Dynamic Channel Allocation (DCA) of TDD mode

5) UTRAN measurements.

4.2.6 Relationship of the physical layer functions

The functionality of the layer 1 is split over several specifications each for FDD and TDD. The following figures,
although not categorical, show as an introduction the relationship of layer 1 functions by specification in terms of users
plane information flow.

25.214 25.215
procedures measurements
control
A
25.211
W ’
25.213 -
traffic
25.212

Figure 2 - FDD layer 1 functions relationships by specification

25.224 25.225
procedures measurements
control
4
25.221
W ‘
25.223 —»

traffic
— 25.222

Figure 3 - TDD layer 1 functions relationships by specification

5 Document structure of physical layer specification

5.1 Overview

The physical layer specification consists of a general document (TS 25.201), five FDD mode documents (TS 25.211
through 25.215), five TDD mode documents (TS 25.221 through 25.225). In addition, there are two technical reports
(TR 25.833 and 25.944).
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5.2 TS 25.201: Physical layer — General description
The scope isto describe:

- the contents of the Layer 1documents (TS 25.200 series);

- whereto find information;

- ageneral description of Layer 1.

5.3 TS 25.211: Physical channels and mapping of transport
channels onto physical channels (FDD)

The scopeis to establish the characteristics of the Layer-1 transport channels and physical channelsin the FDD mode,
and to specify:

- thedifferent transport channels that exist;
- which physical channels exist;
- what isthe structure of each physical channel, dot format etc.;

- relative timing between different physical channelsin the same link, and relative timing between uplink and
downlink;

- mapping of transport channels onto the physical channels.

5.4 TS 25.212: Multiplexing and channel coding (FDD)

The scopeis to describe multiplexing, channel coding and interleaving in the FDD mode, and to specify:
- coding and multiplexing of transport channelsinto CCTrCHs;
- channel coding aternatives;
- coding for Layer 1 control information, such as TFCI;
- thedifferent interleavers,
- how israte matching done;

- physical channel segmentation and mapping.

5.5 TS 25.213: Spreading and modulation (FDD)

The scope is to establish the characteristics of the spreading and modulation in the FDD mode, and to specify:
- the spreading (channelisation plus scrambling);
- generation of channelisation and scrambling codes;
- generation of RACH and CPCH preamble codes;
- generation of SCH synchronisation codes,
- modulation.

RF channel arrangements and Pulse shaping are specified in TS 25.101 for UE and in TS 25.104 for Node-B.

3GPP
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5.6 TS 25.214: Physical layer procedures (FDD)

The scopeis to establish the characteristics of the physical layer proceduresin the FDD mode, and to specify:
- cell search procedures;
- power control procedures,

- random access procedure.

5.7 TS 25.215: Physical layer — Measurements (FDD)

The scope is to establish the characteristics of the physical layer measurements in the FDD mode, and to specify:
- the measurements that Layer 1 isto perform;
- reporting of measurements to higher layers and network;

- handover measurements, idle-mode measurements etc.

5.8 TS 25.221: Physical channels and mapping of transport
channels onto physical channels (TDD)

The scopeis to establish the characteristics of the Layer-1 transport channels and physical channelsin the TDD mode,
and to specify:

- transport channels;
- physical channels, structure and contents;

- mapping of transport channels onto the physical channels.

5.9 TS 25.222: Multiplexing and channel coding (TDD)

The scope is to describe multiplexing, channel coding and interleaving in the TDD mode, and to specify:
- channel coding and multiplexing of transport channelsinto CCTrCHS,
- channel coding alternatives;
- coding for Layer 1 control information, such as TFCI;
- interleaving;
- rate matching;

- physical channel segmentation and mapping.

5.10 TS 25.223: Spreading and modulation (TDD)

The scopeis to establish the characteristics of the spreading and modulation in the TDD mode, and to specify:
- data modulation;
- spreading;
- generation of synchronisation codes.

RF channel arrangements and Pulse shaping are specified in TS 25.102 for UE and in TS 25.105 for Node-B.
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5.11 TS 25.224: Physical layer procedures (TDD)

The scopeis to establish the characteristics of the physical layer proceduresin the TDD mode, and to specify:
- cell synchronisation;
- timing advance;
- power control procedures,

- idle mode tasks.

5.12 TS 25.225: Physical layer — Measurements (TDD)

The scopeis to establish the characteristics of the physical layer measurementsin the TDD mode, and to specify:
- the measurements that Layer 1 isto perform;
- reporting of measurementsto higher layers and network;

- handover measurements, idle-mode measurements etc.

5.13 TR 25.833: Physical layer items not for inclusion in Release
‘99

The scopeisto collect materials on UTRA physical layer items not included in the Release * 99 specification documents,
such as DSCH control channel, FAUSCH, Hybrid ARQ, 4-state SCCC turbo coding and ODMA.

5.14 TR 25.944: Channel coding and multiplexing examples

The scopeis to describe examples of channel coding and multiplexing for transport channels of various types and cases.
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Annex A (informative):

Preferred mathematical notations

The following table contains the preferred mathematical notations used in L1 documentation.

item

notation

multiply product

cross sign, e.g. axb

matrix product

dot sign, e.g. alb

scalar product (product of a matrix by a scalar)

. u
dot sign, scalar should precede matrix e.g. (1+ j)[E }
\Y

matrix dimensioning

number of rows x number of column, e.g.:
RxC

Kronecker product

allb

bracketing of sets (all elements of same type,
not ordered elements)

curly brackets {}, e.g.

{as, @, ....ap}, or{ai if12K g

bracketing of lists (all elements not necessary of
same type, ordered elements)

round brackets (), e.g. (A, u, X)

bracketing of sequences (all elements of same
type, ordered elements)

angle brackets, e.g. <ai, az, ...,ap> or <a1 >iD{1,2,K, n

bracketing of function argument

round brackets, e.g. f(x)

bracketing of array index

square brackets, e.g. a[x]

bracketing of matrix or vector

X 1 1
square brackets [, e.g. { } [X y],or { }
y 1 -

1

Separation of indexes

use a comma : e.g. Nj

use of italic for symbols

a symbol should be either in italic or in normal font, but
mixing up should be avoided.

bracketing of arithmetic expression to force
precedence of operations

round brackets : e.g. (a + b) XC

necessity of bracketing arithmetic expressions

When only + and x bracketing is not necessary. When the
mod operator is used explicit bracketing of mod operands
and possibly result should be done.

number type

in a context of non negative integer numbers, some notes
should stress when a number is signed, or possibly
fractional.

binary xor and and

respectively use + or [JIf no "mod 2" is explicitly in the
expression some text should stress that the operation is
modulo 2.

matrix or vector transpose

VT

1x1 matrices

implicitly cast to its unique element.

vector dot product

u'™ for column vectors, and ul' for line vectors

complex conjugate

Vv

matrix or vector Hermitian transpose

VH

real part and imaginary part of complex
numbers.

Re(x) and Im(x)
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

3GPP
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1 Scope

The present document describes the characteristics of the Layer 1 transport channels and physicals channelsin the FDD
mode of UTRA. The main objectives of the document are to be a part of the full description of the UTRA Layer 1, and

to serve as abasis for the drafting of the actual technical specification (TS).

2

References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 25.201: "Physical layer - general description”.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.221: "Transport channels and physical channels (TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.215: "Physical layer - Measurements (FDD)".

[11] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[12] 3GPP TS 25.302; "Services Provided by the Physical Layer".

[13] 3GPP TS 25.401: "UTRAN Overall Description”.

[14] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[15] 3G TS 25.427: "UTRAN Overall Description :UTRA lub/lur Interface User Plane Protocol for
DCH data streams”.

[16] 3GPP TS 25.435: "UTRAN lub Interface User Plane Protocols for Common Transport Channel
Data Streams’.

3 Symbols and abbreviations
3.1 Symbols
Naata1 The number of data bits per downlink slot in Datal field.
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For the purposes of the present document, the following abbreviations apply:
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The number of data bits per downlink slot in Data2 field. If the slot format does not contain a

Data2 fleld, Nda1a2: 0.

Abbreviations

16QAM 16 Quadrature Amplitude Modulation

Al Acquisition Indicator

AICH Acquisition Indicator Channel

AP Access Preamble

AP-AICH Access Preamble Acquisition Indicator Channel
AP Access Preamble Indicator

BCH Broadcast Channel

CA Channel Assignment

CAl Channel Assignment Indicator

Cccc CPCH Control Command

CCPCH Common Control Physical Channel

CCTrCH Coded Composite Transport Channel

CD Collision Detection

CDI/CA-ICH Collision Detection/Channel Assignment Indicator Channel
CDI Collision Detection Indicator

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQl Channel Quality Indicator

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DPCCH Dedicated Physical Control Channel

DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DSCH Downlink Shared Channel

DSMA-CD Digital Sense Multiple Access - Collison Detection
E-AGCH E-DCH Absolute Grant Channel

E-DCH Enhanced Dedicated Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

FSW Frame Synchronization Word

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH

ICH Indicator Channel

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel

PDSCH Physical Downlink Shared Channel

PICH Page Indicator Channel

PRACH Physical Random Access Channel

PSC Primary Synchronisation Code

RACH Random Access Channel

RNC Radio Network Controller

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SF Spreading Factor

SFN System Frame Number

Sl Status Indicator
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SSC Secondary Synchronisation Code
STTD Space Time Transmit Diversity
TFCI Transport Format Combination Indicator
TSTD Time Switched Transmit Diversity
TPC Transmit Power Control
UE User Equipment
UTRAN UMTS Terrestrial Radio Access Network
4 Services offered to higher layers

4.1 Transport channels

Transport channels are services offered by Layer 1 to the higher layers. General concepts about transport channels are
described in [12].

A transport channel is defined by how and with what characteristics data is transferred over the air interface. A general
classification of transport channelsisinto two groups:

- Dedicated channels, using inherent addressing of UE;

- Common channels, using explicit addressing of UE if addressing is heeded.

4.1.1 Dedicated transport channels

There exists enly-onetwo types of dedicated transport channel, the Dedicated Channel (DCH)_and the Enhanced
Dedicated Channel (E-DCH).

411.1 DCH - Dedicated Channel

The Dedicated Channel (DCH) is adownlink or uplink transport channel. The DCH is transmitted over the entire cell or
over only a part of the cell using e.g. beam-forming antennas.

4.1.1.2 E-DCH — Enhanced Dedicated Channel

The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel.

4.1.2 Common transport channels

There are seven types of common transport channels. BCH, FACH, PCH, RACH, CPCH, DSCH and HS-DSCH.

4121 BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific
information. The BCH is always transmitted over the entire cell and has a single transport format.

4122 FACH - Forward Access Channel

The Forward Access Channel (FACH) isadownlink transport channel. The FACH is transmitted over the entire cell.
The FACH can be transmitted using power setting described in [16].

41.2.3 PCH - Paging Channel
The Paging Channel (PCH) is a downlink transport channel. The PCH is always transmitted over the entire cell. The

transmission of the PCH is associated with the transmission of physical-layer generated Paging Indicators, to support
efficient sleep-mode procedures.

3GPP



Release 6 11 3GPP TS 25.211 V6.2.0 (2004-09)

4124 RACH - Random Access Channel

The Random Access Channel (RACH) is an uplink transport channel. The RACH is aways received from the entire
cell. The RACH is characterized by a collision risk and by being transmitted using open loop power control.

4125 CPCH - Common Packet Channel

The Common Packet Channel (CPCH) is an uplink transport channel. CPCH is associated with a dedicated channel on
the downlink which provides power control and CPCH Control Commands (e.g. Emergency Stop) for the uplink CPCH.
The CPCH is characterised by initial collision risk and by being transmitted using inner loop power control.

4126 DSCH - Downlink Shared Channel

The Downlink Shared Channel (DSCH) isadownlink transport channel shared by several Ues. The DSCH is associated
with one or several downlink DCH. The DSCH is transmitted over the entire cell or over only a part of the cell using
e.g. beam-forming antennas.

41.2.7 HS-DSCH — High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel is a downlink transport channel shared by severa UEs. The HS-DSCH is
associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-DSCH is
transmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.

4.2 Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent
over transport channels. The meaning of indicatorsis specific to the type of indicator.

The indicators defined in the current version of the specifications are: Acquisition Indicator (Al), Access Preamble
Indicator (API), Channel Assignment Indicator (CAl), Collision Detection Indicator (CDI), Page Indicator (Pl) and
Status Indicator (Sl).

Indicators may be either boolean (two-valued) or three-valued. Their mapping to indicator channelsis channel specific.

Indicators are transmitted on those physical channelsthat are indicator channels (ICH).

5 Physical channels and physical signals

Physical channels are defined by a specific carrier frequency, scrambling code, channelization code (optional), time
start & stop (giving aduration) and, on the uplink, relative phase (0 or 172)._The downlink E-HICH and E-RGCH are
each further defined by a specific orthogonal signature sequence. Scrambling and channelization codes are specified in
[4]. Time durations are defined by start and stop instants, measured in integer multiples of chips. Suitable multiples of
chips also used in specification are:

Radio frame: A radio frame is a processing duration which consists of 15 dots. The length of aradio
frame corresponds to 38400 chips.

Slot: A slot isaduration which consists of fields containing bits. The length of a dot corresponds
to 2560 chips.

Sub-frame: A sub-frameisthe basic time interval for E-DCH and HS-DSCH transmission and E-DCH
and HS-DSCH-related signalling at the physical layer. The length of a sub-frame
corresponds to 3 slots (7680 chips).

The default time duration for a physical channel is continuous from the instant when it is started to the instant when it is
stopped. Physical channels that are not continuous will be explicitly described.

Transport channels are described (in more abstract higher layer models of the physical layer) as being capable of being
mapped to physical channels. Within the physical layer itself the exact mapping is from a composite coded transport
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channel (CCTrCH) to the data part of a physical channel. In addition to data parts there al so exist channel control parts
and physical signals.

5.1 Physical signals

Physical signals are entities with the same basic on-air attributes as physical channels but do not have transport channels
or indicators mapped to them. Physical signals may be associated with physical channelsin order to support the
function of physical channels.

5.2 Uplink physical channels

5.2.1 Dedicated uplink physical channels

There are threefive types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH), the uplink Dedicated Physical Control Channel (uplink DPCCH), the uplink E-DCH Dedicated Physical Data
Channel (uplink E-DPDCH), the uplink E-DCH Dedicated Physical Control Channel (uplink E-DPCCH) and the uplink
Dedicated Control Channel associated with HS-DSCH transmission (uplink HS-DPCCH).

The DPDCH, the DPCCH, the E-DPDCH, the E-DPCCH and the HS-DPCCH are 1/Q code multiplexed (see [4]).

5.2.1.1 DPCCH and DPDCH

The uplink DPDCH is used to carry the DCH transport channel. There may be zero, one, or severa uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

Figure 1 shows the frame structure of the uplink DPDCH and the uplink DPCCH. Each radio frame of length 10 msis
split into 15 slots, each of length Ty, = 2560 chips, corresponding to one power-control period. The DPDCH and
DPCCH are always frame aligned with each other.

Data
DPDCH Nz bits

A
v

Taot = 2560 chips, Ngga = 10% 2 bits (k=0..6)

Pilot TFCI FBI TPC

DPCCH Npiot bits N1eq bits Neg; bits Nrpc bits

A
v

T4ot = 2560 chips, 10 bits

Slot#0 | Slot#1 Slot #i Slot #14

A

>
>

1 radio frame: T; = 10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH
The parameter k in figure 1 determines the number of bits per uplink DPDCH dlot. It isrelated to the spreading factor

SF of the DPDCH as SF = 256/2*. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH dlot.
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The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Npiiot, Nteci, Nesi, and Nyec) is
given by table 1 and table 2. What slot format to useis configured by higher layers and can also be reconfigured by
higher layers.

The channel bit and symbol rates given in table 1 and table 2 are the rates immediately before spreading. The pilot
patterns are given in table 3 and table 4, the TPC hit pattern is given in table 5.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point, including
closed loop mode transmit diversity and site selection diversity transmission (SSDT). The structure of the FBI field is
shown in figure 2 and described below.

Sfield D field

< N >

Figure 2: Details of FBI field

The Sfield isused for SSDT signalling, while the D field is used for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field isnot filled with Sfield or D field, FBI field shall befilled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1bit, left side field shall befilled with "1" and right side field shall be D field. The use of the FBI fieldsis
described in detail in [5].

Table 1: DPDCH fields

Slot Format #i Channel Bit Rate Channel Symbol SF Bits/ Bits/ Ndata
(kbps) Rate (ksps) Frame Slot

0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
4 240 240 16 2400 160 160
5 480 480 8 4800 320 320
6 960 960 4 9600 640 640

There are two types of uplink dedicated physical channels; those that include TFCI (e.g. for several simultaneous
services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for al UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsis described in [3].

In compressed mode, DPCCH dlot formats with TFCI fields are changed. There are two possible compressed slot
formats for each normal slot format. They are labelled A and B and the sel ection between them is dependent on the
number of slots that are transmitted in each frame in compressed mode.
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Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Ntpc Ntrci | Neei | Transmitted
Form Rate (kbps) Rate (ksps) Frame Slot slots per
at #i radio frame

0 15 15 256 150 10 6 2 2 0 15

0A 15 15 256 150 10 5 2 3 0 10-14
0B 15 15 256 150 10 4 2 4 0 8-9

1 15 15 256 150 10 8 2 0 0 8-15

2 15 15 256 150 10 5 2 2 1 15

2A 15 15 256 150 10 4 2 3 1 10-14
2B 15 15 256 150 10 3 2 4 1 8-9

3 15 15 256 150 10 7 2 0 1 8-15

4 15 15 256 150 10 6 2 0 2 8-15

5 15 15 256 150 10 5 1 2 2 15

5A 15 15 256 150 10 4 1 3 2 10-14
5B 15 15 256 150 10 3 1 4 2 8-9

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall
be"1".)

Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6

Npilot =3 Npilot =4 Npilot =5 Npilot =6
1 2 2

Bit #
Slot #0

[EEN

OORRORORRRLRRLROOOR|O
O0OO0ORRRORROOROR

RPRRPRRERRPRRREREPRRERRRRERN
RPRRPRRERRRRERREPRRERRERRRERO
OORRPRORORRRLRRLROOOR

OO0 ORRRORRLROOR OR|N
RPRRPRREPRRREPRPRRERREPRRERLW
OORRFRORORRRLRRLROOOR|O
OO0OO0ORRRORRFROOROR|R
RPRRPRREPRPRRREPRPRRERRRER

PRPORORRPROOROOOR LW
PRPORRPRRPROOOOROROO|N
RPRRPRRERRPRRRERREPRRERRRRERO
OORRPRORORRRLRRLROOOR|R
O0OO0OORRRORROOROR

RPRRPRRERRPRREPREPRPRRERRPRRERW
PRPORORRPROOROOOR LA
PRPORRPRRPROOOOROROO|U

Table 4: Pilot bit patterns for uplink DPCCH with Ny = 7 and 8

Npilot =7 Npi|ot = 8
3 3

Bit #
Slot #0

RPRRPRRPRRRRPRRRERRRRERERLRO
OORRPRORORRPRRLPRPLROOOR|
OCO0OO0OORRRORRFLROOROR|N
RPRRPRRPRRRRPRRRRRERRRRER

PRPORORRPROOROOORRA
PRPORRPRRPROOOOROR OO|UI
PRRPRPRPRPRPRPRPRPRRPRERPRERO
RPRRRPRRRRRRERRRRERERLRO
OCORRPRORORRLPRLPRPLOOOR|
PRRPRPRPRPRPRPREPRPRPREREREN
OO0OO0OORRRORROOROR

PRRPRPRPRPRPRPRPRPRPRERERAN
PFRPORORRPROOROOOLRRU
PRRPRPRPRPRPRPRPRPRPREPRPRERO
PRPORRPRRPROOOOROR OO|N

The relationship between the TPC bit pattern and transmitter power control command is presented in table 5.
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Table 5: TPC Bit Pattern

TPC Bit Pattern Transmitter power
Nipc =1 Nype =2 control command

1 11 1

0 00 0

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
severa paralel DPDCH are transmitted using different channelization codes, see [4]. However, thereis only one
DPCCH per radio link.

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power
control preamble) shall be used for initialisation of a DCH. The length of the power control preambleis ahigher layer
parameter, Ny, , signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preambleis described in [5], subclause 4.3.2.3. The TFCI field isfilled with "0" bits.

5.2.1.2 HS-DPCCH

Figure 2A illustrates the frame structure of the HS-DPCCH. The HS-DPCCH carries uplink feedback signalling related
to downlink HS-DSCH transmission. The HS-DSCH-related feedback signalling consists of Hybrid-ARQ
Acknowledgement (HARQ-ACK) and Channel-Quality Indication (CQI) [3]. Each sub frame of length 2 ms (3* 2560
chips) consists of 3 dots, each of length 2560 chips. The HARQ-ACK is carried in the first slot of the HS-DPCCH sub-

| frame. The CQI iscarried in the second and third slot of aHS-DPCCH sub-frame. There is at. most one HS-DPCCH on
each radio link. The HS-DPCCH can only exist together with an uplink DPCCH. The timing of the HS-DPCCH
relative to the uplink DPCCH is shown in section 7.7.

Taot = 2560 chips 2xTgot = 5120 chips

» o
%

v

<

HARQ-ACK cQl

A
\4

One HS-DPCCH subframe (2 ms)

Subframe #0 Subframe #i Subframe #4

A
\ 4

Oneradio frame Tr = 10 ms
Figure 2A: Frame structure for uplink HS-DPCCH

The spreading factor of the HS-DPCCH is 256 i.e. there are 10 bits per uplink HS-DPCCH slot. The ot format for
uplink HS-DPCCH is defined in Table 5A.

Table 5A: HS-DPCCH fields

Slot Format #i | Channel Bit | Channel Symbol SF Bits/ Bits/ Transmitted
Rate (kbps) Rate (ksps) Subframe Slot slots per
Subframe
0 15 15 256 30 10 3
52.1.3 E-DPCCH and E-DPDCH

The E-DPDCH is used to carry the E-DCH transport channel. There may be zero, one, or several E-DPDCH on each
radio link.

The E-DPCCH is aphysica channel used to transmit control information associated with the E-DCH. Thereis at most
one E-DPCCH on each radio link.
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Figure 2B shows the E-DPDCH and E-DPCCH (sub)frame structure. Each radio frameis divided in 5 subframes, each
of length 2 ms; the first subframe starts at the start of each radio frame and the 5" subframe ends at the end of each
radio frame. The E-DPDCH dlot formats, corresponding rates and number of bits are specified in Table 5B. The E-
DPCCH dlot format islisted in Table 5C.

E-DPDCH Data, Ngata bits

A
\/

Toot = 2560 chips, Ngaw = 1022 bits (k=0...5)

E-DPCCH 10 bits

\ A

e Tslot =2560 ChipS

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

1 subframe =2 ms

4
\

1 radio frame, T; = 10 ms

Figure 2B: E-DPDCH frame structure

Table 5B: E-DPDCH slot formats

Slot Format #i Channel Bit Rate SE Bits/ Bits/ Bits/Slot
(kbps) Frame Subframe Ngata
0 60 64 600 120 40
1 120 32 1200 240 80
2 240 16 2400 480 160
3 480 8 4800 960 320
4 960 4 9600 1920 640
5 1920 2 19200 3840 1280
Table 5C: E-DPCCH slot formats
Slot Format #i Channel Bit Rate SE Bits/ Bits/ Bits/Slot
(kbps) Frame Subframe Ndata
0 15 256 150 30 10
52.2 Common uplink physical channels
5.2.2.1 Physical Random Access Channel (PRACH)

The Physical Random Access Channel (PRACH) is used to carry the RACH.

52211 Overall structure of random-access transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start the random-access transmission at the beginning of a number of well-defined time interval's, denoted access dots.
There are 15 access slots per two frames and they are spaced 5120 chips apart, see figure 3. The timing of the access
dlots and the acquisition indication is described in subclause 7.3. Information on what access slots are available for
random-access transmission is given by higher layers.
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1 1
1 1
i‘ radio frame: 10 ms radio frame: 10 ms >:
| 5120 chips
T T
ccess slot #0 #1 #2 #3 #4 #5 #6 #8 #9 #10 #11 #12 #13 #14

Random Access Transmission

Random Access Transmission

Random Access Transmission |

Random Access Transmission

oL _-____E______X___

Figure 3: RACH access slot numbers and their spacing

The structure of the random-access transmission is shown in figure 4. The random-access transmission consists of one
or several preambles of length 4096 chips and a message of length 10 ms or 20 ms.

Preamble Preamble| ... Preamble Message part
—> —
4096 chips

10 ms (one radio frame)

Preamble Preamble| ... Preamble Message part
«——> < - >
4096 chips 20 ms (two radio frames)

Figure 4: Structure of the random-access transmission

5.2.2.1.2 RACH preamble part

Each preamble is of length 4096 chips and consists of 256 repetitions of a signature of length 16 chips. There area
maximum of 16 available signatures, see [4] for more details.

5.2.2.1.3 RACH message part

Figure 5 shows the structure of the random-access message part radio frame. The 10 ms message part radio frame is
split into 15 slots, each of length Ty = 2560 chips. Each ot consists of two parts, a data part to which the RACH
transport channel is mapped and a control part that carries Layer 1 control information. The data and control parts are
transmitted in parallel. A 10 ms message part consists of one message part radio frame, while a 20 ms message part
consists of two consecutive 10 ms message part radio frames. The message part length is equal to the Transmission
Time Interval of the RACH Transport channel inuse. ThisTTI length is configured by higher layers.

The data part consists of 10*2* bits, where k=0,1,2,3. This corresponds to a spreading factor of 256, 128, 64, and 32
respectively for the message data part.

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits.
This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in table 8.
The total number of TFCI bits in the random-access message is 15*2 = 30. The TFCI of aradio frame indicates the
transport format of the RACH transport channel mapped to the simultaneously transmitted message part radio frame. In
case of a20 ms PRACH message part, the TFCI is repeated in the second radio frame.
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Data
Data Naaa bits
Pilot TECI
Control NpiIOt bits NTFCI bits
) Tao = 2560 chips, 10*2% bits (k=0..3) i
Slot #0 | Slot #1 Slot # Slot #14
h Message part radio frame Tracy = 10 ms e
Figure 5: Structure of the random-access message part radio frame
Table 6: Random-access message data fields
Slot Format | Channel Bit Channel SF Bits/ Bits/ Ndata
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
Table 7: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npilot | Nrtrci
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2
Table 8: Pilot bit patterns for RACH message part with Npjjo = 8
Npilot = 8
Bit # 0 1 2 3 4 5 6 7
Slot #0 1 1 1 1 1 1 1 0
1 1 0 1 0 1 1 1 0
2 1 0 1 1 1 0 1 1
3 1 0 1 0 1 0 1 0
4 1 1 1 0 1 0 1 1
5 1 1 1 1 1 1 1 0
6 1 1 1 1 1 0 1 0
7 1 1 1 0 1 0 1 0
8 1 0 1 1 1 1 1 0
9 1 1 1 1 1 1 1 1
10 1 0 1 1 1 0 1 1
11 1 1 1 0 1 1 1 1
12 1 1 1 0 1 0 1 0
13 1 0 1 0 1 1 1 1
14 1 0 1 0 1 1 1 1
5.2.2.2 Physical Common Packet Channel (PCPCH)

The Physical Common Packet Channel (PCPCH) is used to carry the CPCH.
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52221 CPCH transmission

The CPCH transmission is based on DSMA-CD approach with fast acquisition indication. The UE can start
transmission at the beginning of a number of well-defined time-intervals, relative to the frame boundary of the received
BCH of the current cell. The access dot timing and structure isidentical to RACH in subclause 5.2.2.1.1. The structure
of the CPCH access transmission is shown in figure 6. The PCPCH access transmission consists of one or severa
Access Preambles [A-P] of length 4096 chips, one Collision Detection Preamble (CD-P) of length 4096 chips, a
DPCCH Power Control Preamble (PC-P) which is either 0 dots or 8 dotsin length, and a message of variable length
Nx10 ms.

P1 Message Part

; < >« >
4096 chips Oor 8dots N*10 msec

[  Access Preamble I Control Part

I Collison Detection [  Datapart
Preamble

Figure 6: Structure of the CPCH access transmission

5.2.2.2.2 CPCH access preamble part

Similar to 5.2.2.1.2 (RACH preamble part). The RACH preamble signature sequences are used. The number of
sequences used could be less than the ones used in the RACH preamble. The scrambling code could either be chosen to
be a different code segment of the Gold code used to form the scrambling code of the RACH preambles (see [4] for
more details) or could be the same scrambling code in case the signature set is shared.

5.2.2.2.3 CPCH collision detection preamble part

Similar to 5.2.2.1.2 (RACH preamble part). The RACH preamble signature sequences are used. The scrambling code is
chosen to be a different code segment of the Gold code used to form the scrambling code for the RACH and CPCH
preambles (see [4] for more details).

52224 CPCH power control preamble part

The power control preamble segment is called the CPCH Power Control Preamble (PC-P) part. The dot format for
CPCH PC-P part shall be the same as for the following message part in Table 9 in subclause 5.2.2.2.5. The Power
Control Preamble length is ahigher layer parameter, Lyc.preamble (S€€ [5], Section 6.2), which shall take the value O or 8
slots. When L pe.preamnie > 0, the pilot bit patterns from slot #(15- L pe.preamnie) t0 S0t #14 of table 3 and 4 in subclause 5.2.1
shall be used for CPCH PC-P pilot bit patterns. The TFCI field isfilled with " 1" bits.

5.2.2.2.5 CPCH message part

Figure 1 in subclause 5.2.1 shows the structure of the CPCH message part. Each message consists of up to
N_Max_frames 10 ms frames. N_Max_framesis a higher layer parameter. Each 10 msframeis split into 15 slots, each
of length Ty = 2560 chips. Each dlot consists of two parts, a data part that carries higher layer information and a control
part that carries Layer 1 control information. The data and control parts are transmitted in parallel.

The entries of table 1 in subclause 5.2.1 apply to the data part of the CPCH message part. The spreading factor for the
control part of the CPCH message part shall be 256. Table 9 defines the slot format of the control part of CPCH
message part. The pilot bit patterns of table 3 in subclause 5.2.1 shall be used for pilot bit patterns of the CPCH message
part.
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Table 9: Slot format of the control part of CPCH message part

Slot Channel Bit Channel SF Bits/ Bits/ Npitot | Ntpc | Ntrci | Nesi
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 6 2 2 0
1 15 15 256 150 10 5 2 2 1

Figure 7 shows the frame structure of the uplink common packet physical channel. Each frame of length 10 msis split
into 15 dots, each of length T 4o = 2560 chips, corresponding to one power-control period.

Data
Data N gaa Dits
contral Pilot TFC FBT. TPC
oo Npilot bits Nteq bits Neg) bits Ntpc bits

A
v

Tsot = 2560 chips, 10* 2% bits (k=0..6)

Slot#0 | Slot#1 Slot #i Slot #14

<
<

»
!

1 radio frame: Ts = 10 ms
Figure 7. Frame structure for uplink Data and Control Parts Associated with PCPCH

The data part consists of 10*2* bits, wherek = 0, 1, 2, 3, 4, 5, 6, corresponding to spreading factors of 256, 128, 64, 32,
16, 8, 4 respectively.

5.3 Downlink physical channels

5.3.1 Downlink transmit diversity

Table 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink
physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed.
In addition, if Tx diversity isapplied on any of the downlink physical channelsit shall also be applied on P-CCPCH and
SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity for DPCH on different radio links within an active set, the following rules
apply:

- Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

- No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links
within the same active set.

- If STTD isactivated on one or severa radio links in the active set, the UE shall operate STTD on only those
radio links where STTD has been activated. Higher layersinform the UE about the usage of STTD on the
individua radio linksin the active set.

- If closed loop TX diversity is activated on one or several radio linksin the active set, the UE shall operate closed
loop TX diversity on only those radio links where closed loop TX diversity has been activated. Higher layers
inform the UE about the usage of closed loop TX diversity on the individual radio links in the active set.

Furthermore, the transmit diversity mode used for a PDSCH frame shall be the same as the transmit diversity mode
used for the DPCH associated with this PDSCH frame. The transmit diversity mode on the associated DPCH may not
change during a PDSCH frame and within the dot prior to the PDSCH frame. This includes any change between no Tx
diversity, open loop, closed loop mode 1 or closed loop mode 2.
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Also, the transmit diversity mode used for aHS-PDSCH subframe shall be the same as the transmit diversity mode used
for the DPCH associated with this HS-PDSCH subframe. If the DPCH associated with an HS-SCCH subframeis using
either open or closed loop transmit diversity on the radio link transmitted from the HS-DSCH serving cell, the HS-
SCCH subframe from this cell shall be transmitted using STTD, otherwise no transmit diversity shall be used for this
HS-SCCH subframe. The transmit diversity mode on the associated DPCH may not change during aHS-SCCH and or
HS-PDSCH subframe and within the slot prior to the HS-SCCH subframe. Thisincludes any change between no Tx
diversity and either open loop or closed loop mode.

If the UE isreceiving a DPCH on which transmit diversity is used from a cell, the UE shall assume thatif-the DPCH-ina

radiolink-set-isusing transmit-diversitythe UE shall-assume the E-AGCH, E-RGCH, and E-HICH from the same cell
are transmitted using STTD. -from-thecellsinthatradioHink-set:

Table 10: Application of Tx diversity modes on downlink physical channel types
"X" —can be applied, "-" —not applied

Physical channel type Open loop mode Closed loop mode
TSTD STTD Mode 1 Mode 2
P-CCPCH - X - -
SCH
S-CCPCH —
DPCH —
PICH —
PDSCH -
HS-PDSCH
HS-SCCH
E-AGCH
E-RGCH
E-HICH
AICH
CSICH
AP-AICH
CD/CA-ICH —
DL-DPCCH for CPCH -

x

X1 X1

I XXX

LXK XX XX XXX |

X
X

5.3.1.1 Open loop transmit diversity

53.1.11 Space time block coding based transmit antenna diversity (STTD)
The open loop downlink transmit diversity employs a space time block coding based transmit diversity (STTD).
The STTD encoding is optional in UTRAN. STTD support is mandatory at the UE.

If higher layers signal that neither P-CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for a
radio link in a cell, the UE shall assume that STTD is not used for the downlink DPCH (and the associated PDSCH if
applicable) in that cell.

A block diagram of a generic STTD encoder is shown in the figure 8 and figure 8A below. Channel coding, rate
matching and interleaving are done as in the non-diversity mode. For QPSK, the STTD encoder operates on 4 symbols

b, by, by, bs as shownin figure 8. For AICH, E-RGCH, E-HICH, AP-AICH and CD/CA-ICH, the bI arereal valued

signals, and E, is defined as — b, . For channels other than AICH, E-RGCH, E-HICH, AP-AICH and CD/CA-ICH, the
b, are 3-valued digits, taking the values 0, 1, "“DTX", and by is defined as follows; if b =0then b = 1,if b = 1 then

b =0, othewise b = b .
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Antenna 1

m Antenna 2

Symbols

1

STTD encoded symbols
for antenna 1 and antenna 2.

Figure 8: Generic block diagram of the STTD encoder for QPSK

For 16QAM, STTD operates on blocks of 8 consecutive symbols by, by, by, bs, bs, bs, bg, b; as shown in figure 8A
below.

Antenna 1

by | by | b, | by | b, | by | b | b,
Antenna 2
L b, | b, | by | b, | by | b | b | b
\J
Symbols
\j
STTD encoded symbols for

antenna 1 and antenna 2

Figure 8A: Generic block diagram of the STTD encoder for 16QAM

5.3.1.1.2 Time Switched Transmit Diversity for SCH (TSTD)

Transmit diversity, in the form of Time Switched Transmit Diversity (TSTD), can be applied to the SCH. TSTD for the

SCH isoptiona in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.5.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Both closed loop transmit diversity modes shall be supported at the
UE and may be supported in the UTRAN.
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5.3.2 Dedicated downlink physical channels

There are three types is-enly-ene-type-of downlink dedicated physical channels, the Downlink Dedicated Physical
Channel (downlink DPCH)_, the E-DCH Relative Grant Channel (E-RGCH), and the E-DCH Hybrid ARQ Indicator
Channel (E-HICH).

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel (DCH),
is transmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC commands, and
an optional TFCI). The downlink DPCH can thus be seen as a time multiplex of adownlink DPDCH and a downlink
DPCCH, compare subclause 5.2.1.

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length Ty = 2560 chips, corresponding to one power-control period.

« DPDCH , DPCCH e DPDCH , [DPCCH,
Datal TPC TFCI Data2 Pilot
Ngata1 DItS N+1pc bits N1eq bits Ngatz2 DItS Npilot bits

»

Taor = 2560 chips, 10*2% bits (k=0..7)

Slot #0 | Slot#1 Slot #i Slot #14

A

»
»

Oneradio frame, T; =10 ms
Figure 9: Frame structure for downlink DPCH

The parameter k in figure 9 determines the total number of bits per downlink DPCH dlot. It isrelated to the spreading
factor SF of the physical channel as SF = 512/2%. The spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fields (Npiiot, Ntpc, Ntrci, Naatar @00 Ngaep) 1S given in table
11. What dot format to use is configured by higher layers and can also be reconfigured by higher layers.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for severa
simultaneous services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto slotsis described in [3].

In compressed frames, a different slot format is used compared to normal mode. There are two possible compressed slot
formats that are labelled A and B. Slot format B shall be used in frames compressed by spreading factor reduction and
dot format A shall be used in frames compressed by puncturing or higher layer scheduling. The channel bit and symbol
rates given in table 11 are the rates immediately before spreading.
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Table 11: DPDCH and DPCCH fields

Slot |Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted
Format |Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Nbata1 |Npataz| Ntpc | Ntrci | Npiiot Nrr
0 15 7.5 512 10 0 4 2 0 4 15
0A 15 7.5 512 10 0 4 2 0 4 8-14
0B 30 15 256 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256 20 0 4 4 4 8 8-14
2 30 15 256 20 2 14 2 0 2 15
2A 30 15 256 20 2 14 2 0 2 8-14
2B 60 30 128| 40 4 28 4 0 4 8-14
3 30 15 256 20 2 12 2 2 2 15
3A 30 15 256 20 2 10 2 4 2 8-14
3B 60 30 128| 40 4 24 4 4 4 8-14
4 30 15 256 20 2 12 2 0 4 15
4A 30 15 256 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256 20 2 10 2 2 4 15
5A 30 15 256 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256 20 2 8 2 0 8 15
6A 30 15 256 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256 20 2 6 2 2 8 15
7A 30 15 256 20 2 4 2 4 8 8-14
7B 60 30 128| 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128| 40 6 24 2 4 4 8-14
9B 120 60 64 80 12 52 4 4 8 8-14
10 60 30 128 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64 80 12 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 80 12 44 4 4 16 8-14
12 120 60 64 80 12 48 4 8* 8 15
12A 120 60 64 80 12 40 4 16* 8 8-14
12B 240 120 32| 160 24 96 8 16* | 16 8-14
13 240 120 32 | 160 28 | 112 4 8* 8 15
13A 240 120 32| 160 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 56 | 232 8 8* 16 15
14A 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14B 960 480 8 640 | 112 | 464 16 16* | 32 8-14
15 960 480 8 640 | 120 | 488 8 8* 16 15
15A 960 480 8 640 | 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* | 32 8-14
16 1920 960 4 | 1280 | 248 [ 1000 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* | 16 8-14

* |f TFCI bits are not used, then DTX shall be used in TFCI field.

NOTE 1: Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI.

NOTE 2: Compressed mode by spreading factor reduction is not supported for SF=4.

NOTE 3: If the Node B receives an invalid combination of data frames for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of the
DPCCH.
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The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
In table 12, the transmission order is from left to right.

In downlink compressed mode through spreading factor reduction, the number of bitsin the TPC and Filot fields are
doubled. Symbol repetition is used to fill up the fields. Denote the bits in one of these fields in normal mode by X3, Xo,
X3, ..., Xx. In compressed mode the following bit sequence is sent in corresponding field: X1, Xo, X1, X2, X3, X4, X3,

Xg,..., XX,
Table 12: Pilot bit patterns for downlink DPCCH with Nt = 2, 4, 8 and 16
Npilot Npilot =4 Npilot =8 Npilot =16
=2 (*1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#

Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00
2 01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
7 10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
8 01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
9 11 11 11 11 11 11 11 11 11 11 11 11 00 11 11

10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10

11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10

12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01

13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00

14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01
NOTE *1: This pattern is used except slot formats 2B and 3B.

NOTE *2:
NOTE *3:
NOTE:

This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

For slot format nB where n = 0, ..., 15, the pilot bit pattern corresponding to Npiet/2 is to be used and
symbol repetition shall be applied.

The relationship between the TPC symbol and the transmitter power control command is presented in table 13.

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

N1pe = 2 Ntpe = 4 Nip~ = 8 control command
11 1111 11111111 1
00 0000 00000000 0

Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see[3]) is mapped onto several parallel
downlink DPCHSs using the same spreading factor. In this case, the Layer 1 control information is transmitted only on
the first downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink
DPCHs, seefigure 10.

In case there are several CCTrCHs mapped to different DPCHSs transmitted to the same UE different spreading factors
can be used on DPCHs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHes.

Note:  support of multiple CCTrChs of dedicated type is not part of the current release.
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DPDCH DPDCH
“——> < >
TPC . TFCI e Filot
Transmission
Power Physical Channel 1
Transmission
Power Physical Channel 2
>
Transmission
Power Physical Channel L
>
< >

One Slot (2560 chips)

Figure 10: Downlink slot format in case of multi-code transmission

5321 STTD for DPCH
The pilot bit pattern for the DPCH channel transmitted on antenna 2 is given in table 14.

- For Nt = 8, 16 the shadowed part indicates pilot bits thet are obtained by STTD encoding the corresponding
(shadowed) bitsin Table 12. The non-shadowed pilot bit pattern is orthogonal to the corresponding (non-
shadowed) pilot bit pattern in table 12.

- For Nyt = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bitsin table 12.

- For Nyt = 2, the diversity antenna pilot pattern is obtained by STTD encoding the two pilot bitsin table 12 with
the last two bits (data or DTX) of the second data field (data2) of the slot. Thus for Ny = 2 case, the last two
bits of the second data field (data 2) after STTD encoding, follow the diversity antenna pilot bitsin Table 14.

STTD encoding for the DPDCH, TPC, and TFCI fieldsis done as described in subclause 5.3.1.1.1. For the SF=512
DPCH, thefirst two bitsin each dlot, i.e. TPC bits, are not STTD encoded and the same bits are transmitted with equal
power from the two antennas. The remaining four bitsare STTD encoded.

For compressed mode through spreading factor reduction and for Ny > 4, symbol repetition shall be applied to the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For slot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and Ny« = 4, the pilot bits transmitted on antenna 2 are STTD encoded, and
thus the pilot bit pattern is as shown in the most right set of table 14.
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Table 14: Pilot bit patterns of downlink DPCCH for antenna 2 using STTD
Npilot = 2 Npilot = 4 Npilot = 8 Npilot = 16 Npilot = 4
(1) (*2) (*3) (*4) (*5)
Symbol # 0 0 1 |]o0o]1|2]|]3|0]1|]2|3|4|5]|6]|7 0 1
Slot #0 01 01 |10 |11 (00| 00|10 11|00 |00 |10|11|00 |00 |10 O1 | 10
1 10 10 | 10 |11 |00 |00 |01 |11|00|00|01|11(10|00| 10| 10 | O1
2 11 11 10 (11|12 |00|00 |11 |(11|00|00|11|10|00 |21 22 | OO
3 10 10 | 10 |11 (10|00 |01 |11 (10|00 |01 |11 00|00 |00| 10 | O1
4 00 00 10 {11 |11 (00|11 |11 |11 (00|11 |11|01 |00 | 10| OO 11
5 01 01 |10 |11|{00|00|10|11|00 |00 |10|11 |11 |00 00| 01 | 10
6 01 01 10 |11 |10 (00 |10|11|10|00|10|11|01 (00|11 | 01 10
7 00 00 10 (11 |10|00|11 |11 |({10|00|22|11|10|00 |11 | OO 11
8 11 11 | 10 |11 |00 |00 |00 (11|00 |00 |00 |11(01|00|01| 11 | OO
9 01 01 10 (11|01 |00|10|11({01|00|20|11|01 (00|01 01 10
10 11 11 | 10 {11 |11 |00 |00 (11 |21|00 |00 |11|00 |00 | 10| 11 | OO
11 00 00 | 10 |11|{01|00|11|211|01|{00|11|11|00 |00 01| OO | 11
12 00 00 | 10 |11|10|00|11|211|20(00 |11 |11 |11 (00|00 | OO | 11
13 10 10 | 10 |11 (01|00 |01 |11 (01|00 |01 |11 10|00 |01| 10 | O1
14 10 10 10 |11 |01 (00|01 |11)01|00|01]11]11 00|11 10 | 01
NOTE *1: The pilot bits precede the last two bits of the data2 field.
NOTE *2: This pattern is used except slot formats 2B and 3B.
NOTE *3: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE *4: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.
NOTE *5: This pattern is used for slot formats 2B and 3B.
NOTE:  For slot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Npiot/2 is to be used
and symbol repetition shall be applied.
5.3.2.2 Dedicated channel pilots with closed loop mode transmit diversity

In closed loop mode 1 orthogonal pilot patterns are used between the transmit antennas. Closed loop mode 1 shall not
be used with DPCH dlot formats for which Npilot=2. Pilot patterns defined in the table 12 will be used on antenna 1 and
pilot patterns defined in the table 15 on antenna 2. Thisisillustrated in the figure 11 a which indicates the differencein
the pilot patterns with different shading.

Table 15: Pilot bit patterns of downlink DPCCH for antenna 2 using closed loop mode 1

Npilot =4 Npilot =8 Npilot =16
(*1) (*2)
Symbol # 0 1 o|1|2|3|0|1|2|3|4|5|6]|7
Slot #0 01 | 10 (1100|0010 (11|00 |00 |10 (11|00 |00 |10
1 10 | 10 {11 |00 |00 |01 |11 |00 |00 |01 |11]|10 |00 ]| 10
2 11 10 (11 (12|00 |00 (112|112 |0O0O|0O0O |11 |10 |00 |11
3 10 | 10 |11 |10 |00 |01 |11 |10 (00|01 | 11|00 | OO0 |00
4 00 10 (11|12 |(00 |12 (12 (12|00 |12 (12|01 |00 |10
5 01 (10 {11 |{00|00|10 (11|00 | 00|20 |11 | 11|00 |00
6 01 10 (1110|0010 |12 |(10|00 |10 (12|01 |00 |12
7 00 10 (1110|0012 (12 (10|00 |12 (11|10 |00 |11
8 11 | 10 {11 |00 |00 |00 | 11|00 |00 |00 | 11|01 |00 |01
9 01 (10 (1101|0010 (11|{01|00|10({11|01]|00 |01
10 11 | 10 {11 |11 (00|00 | 11|11 (00|00 | 11|00 00|10
11 00 | 10 (1101|0011 ({21101 |00|11{11|00 |00 |01
12 00 10 (1110|0012 (12 (10|00 |12 (12|12 |00 |00
13 10 | 10 |11 |01 (00|01 |11|01 (00|01 |11|10 |00 |01
14 10 10 (11 (01|00 |01 (12|01 |00 |01 |12 |11 |00 |11
NOTE *1: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE *2: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.
NOTE: For slot format nB wheren =0, 1, 4, 5, 6, ..., 15, the pilot bit pattern corresponding to Nyiot/2 is to be used

and symbol repetition shall be applied.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 11 b). The pattern to be used is
according to the table 12.
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Slot i Slot i+1
Antenna 1 Nowss | Nrec | Nreor | MNowe | New | Nows | Neee | Noee | Nowe | Newm
Antenna 2 Nows | Noee | Neeo | Nowe | New | Nows | Nree [ Noeo [ Nowe | No
@
Slot i Slot i+1
Antenna 1 Nowss | Nrec | Nrer | Nowe | New | Nows | Nree | Noe | Nows | New
Antenna 2 Nowss | Nrec | Nreor | Nowe | New | Nows | Nree | Noe | Nows | New

(b)

Figure 11: Slot structures for downlink dedicated physical channel diversity transmission.
Structure (a) is used in closed loop mode 1.
Structure (b) is used in closed loop mode 2.
Different shading of the pilots indicate orthogonality of the patterns

5.3.2.3 DL-DPCCH for CPCH

The downlink DPCCH for CPCH is a special case of downlink dedicated physical channel of the slot format #0 in
table 11. The spreading factor for the DL-DPCCH is 512. Figure 12 shows the frame structure of DL-DPCCH for
CPCH.

) DPCCH for CPCH .
TPC TFCI CCC Pilot
N1pc bits N1eq bits Nccc bits Npilot bits

Tyt = 2560 chips, 10 bits

Slot #0 | Slot#1 Slot #i Slot #14

A

»
»

Oneradio frame, T; = 10 ms

Figure 12: Frame structure for downlink DPCCH for CPCH

DL-DPCCH for CPCH consists of known pilot bits, TFCI, TPC commands and CPCH Control Commands (CCC).
CPCH control commands are used to support CPCH signalling. There are two types of CPCH control commands: Layer
1 control command such as Start of Message Indicator, and higher layer control command such as Emergency Stop
command. The exact number of bits of DL DPCCH fields (Ngiot Nteci, Nece @nd Nrpc) is determined in Table 16. The
pilot bit pattern for Ny =4 of table 12 is used for DPCCH for CPCH.

Table 16: DPCCH fields for CPCH message transmission

Slot |Channel| Channel | SF | Bits/ DPCCH Transmitted
Format |Bit Rate| Symbol Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Ntpc Ntrci | Ncce | Npiot Nrr
0 15 7.5 512 10 2 0 4 4 15
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The DL DPCCH power control preamble for CPCH shall take the same slot format as afterwards, as given in Table 16.
The length of the power control preamble is a higher-layer parameter, L pc.preamiie (S8 [5], Section 6.2), signalled by the
network. When L pe.preamnie > 0, the pilot patterns from slot #(15 — L pc.preamnie) t0 SlOt #14 of table 12 shall be used for the
power control preamble pilot patterns.

CCCfieldin figure 12 is used for the transmission of CPCH control command. On CPCH control command
transmission request from higher layer, a certain pattern is mapped onto CCC field, otherwise nothing is transmitted in
CCCfield. There is one to one mapping between the CPCH control command and the pattern. In case of Emergency
Stop of CPCH transmission, [1111] pattern is mapped onto CCC field. The Emergency Stop command shall not be
transmitted during the first Nt wessage frames of DL DPCCH after Power Control preamble.

Start of Message Indicator shall be transmitted during the first Ngat messge frames of DL DPCCH after Power Control
preamble. [1010] pattern is mapped onto CCC field for Start of Message Indicator. The value of Ngat message Shall be
provided by higher layers.

5.3.2.4 E-DCH Relative Grant Channel

The E-DCH Relative Grant Channel (E-RGCH) is afixed rate (SF=128) dedicated downlink physical channel carrying
the uplink E-DCH relative grants. Figure 12A illustrates the structure of the E-RGCH. A relative grant is transmitted
using 3 or 15 consecutive slots and in each slot a sequence of 40 ternary valuesis transmitted.

The sequence b o, bi 1, ..., b9 transmitted in ot i in Figure 12A is given by byj = & Cs40,. In @aserving E-DCH radio
link set, the relative grant aisset to +1, 0, or -1 and in anon-serving E-DCH radio link set, therelative grant aissetto 0
or -1. The orthogonal signature sequences Cg 40,_iS given by Table 16A and the E-RGCH signature sequence index | is
given by higher layers.

In case STTD-based open loop transmit diversity is applied for E-RGCH, STTD encoding according to subclause
5.3.1.1.1 is applied to the sequence by ;.

Tdot = 2560 chip

A
\/

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

A
\/

1 subframe=2ms

A
\

1 radio frame, T =10 ms

Figure 12A: E-RGCH and E-HICH structure
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5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

The CPICH isafixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit sequence. Figure
13 shows the frame structure of the CPICH.

Pre-defined bit sequence

¥y

Tsot = 2560 chips, 20 bits

Slot #0 | Slot#1 Slot #i Slot #14

»
»

A

1 radio frame: T; = 10 ms
Figure 13: Frame structure for Common Pilot Channel

In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be
transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined bit
sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the bit
sequence of Antenna 1 in figure 14 is used.

Antenna 1 0[{010] 010] 010 0| 0] Oy0[0{O{0[0| O|0] 0|0 0|0 00|00 0{O| 00| 0{ 0| O{Of Oj0[0{Of0{0] 0] 0|0]0[0|00
Antenna 2 11141|00{00] 41 11{0{0|0j0|2f1]0Q0[1{1| 11|00 OOf21)2f1|0{0 OO[1|11|00[O0|1|11
-t <
dlot #14 dot #0 slot #1
g
Frameti Framet#i+1
Frame Boundary

Figure 14: Modulation pattern for Common Pilot Channel

There are two types of Common pilot channels, the Primary and Secondary CPICH. They differ in their use and the
limitations placed on their physical features.

5.3.3.1.1 Primary Common Pilot Channel (P-CPICH)
The Primary Common Pilot Channel (P-CPICH) has the following characteristics:
- The same channelization code is always used for the P-CPICH, see [4];
- TheP-CPICH is scrambled by the primary scrambling code, see [4];
- Thereisoneand only one P-CPICH per cell;
- TheP-CPICH isbroadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH isalso a
phase reference for downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH. The UE isinformed by
higher layer signalling if the P-CPICH is not a phase reference for a downlink DPCH and any associated PDSCH, HS-
PDSCH and HS-SCCH.
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5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see [4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or severa S-CPICH per cell;
- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;

A Secondary CPICH may be a phase reference for adownlink DPCH. If thisis the case, the UE isinformed about this
by higher-layer signalling.

The Secondary CPICH can be a phase reference for a downlink physical channel using open loop or closed loop TX
diversity, instead of the Primary CPICH being a phase reference.

Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for a downlink DPCH.

5.3.3.2 Downlink phase reference

Table 17 summarizes the possible phase references usable on different downlink physical channel types.

Table 17: Application of phase references on downlink physical channel types

"X" —can be applied, "-" —not applied
Physical channel type Primary-CPICH Secondary-CPICH Dedicated pilot
P-CCPCH X — —
SCH X - -
S-CCPCH X - -
DPCH X X X
PICH X — —
PDSCH* X X X
HS-PDSCH* X X X
HS-SCCH* X X X
E-AGCH* X X X
E-RGCH* X X X
E-HICH* X X X
AICH X — —
CSICH X - -
DL-DPCCH for CPCH X - -

Note*: The same phase reference as with the associated DPCH shall be used. The support for dedicated pilots as
phase reference for HS-PDSCH,-and HS-SCCH, E-AGCH, E-RGCH and E-HICH is optional for the UE.

Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated DPCH shall not change. During a DPCH frame overlapping with any part of an associated HS-DSCH or HS
SCCH subframe, the phase reference on this DPCH shall not change.

5.3.3.3 Primary Common Control Physical Channel (P-CCPCH)

The Primary CCPCH is afixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH transport
channel.

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in
that no TPC commands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the
first 256 chips of each dot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
subclause 5.3.3.5).
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256 chips
4 —>
Data
(Tx OFF) Neey=18 bits
} >
Tyt = 2560 chips, 20 bits
Slot#0 | Slot #1 Slot #i Slot #14

A

»
>

1radioframe: T; =10 ms

Figure 15: Frame structure for Primary Common Control Physical Channel

5.3.3.3.1 Primary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the P-CCPCH is to be transmitted using open loop transmit
diversity, the data bits of the P-CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The last two data bitsin
even numbered dots are STTD encoded together with the first two data bitsin the following slot, except for ot #14
where the two last data bits are not STTD encoded and instead transmitted with equal power from both the antennas, see
figure 16. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In addition the
presence/absence of STTD encoding on P-CCPCH isindicated by modulating the SCH, see 5.3.3.4. During power on
and hand over between cells the UE can determine the presence of STTD encoding on the P-CCPCH, by either
receiving the higher layer message, by demodulating the SCH channel, or by a combination of the above two schemes.

i Slot #14 : Slot #0 : Slot #1 |
| i | |
! I | i
i Dataon P-CCPCH ! Data on P-CCPCH ! Dataon P-CCPCH !
i i i |
i .

S R R R B I AR B N T 1 :
' STTD encoded No S TD STTD encoded ! STTD encoded :

encoding

Figure 16: STTD encoding for the data bits of the P-CCPCH

5.3.34 Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that
include TFCI and those that do not include TFCI. It isthe UTRAN that determinesif a TFCI should be transmitted,
hence making it mandatory for all UEs to support the use of TFCI. The set of possible rates for the Secondary CCPCH
isthe same as for the downlink DPCH, see subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in
figure 17.
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TFCI Data Pilot
Ntec bits Ngatat bits Npilot bits

Tgot = 2560 chips, 20* 2% bits (k=0..6)

< »

Slot#0 | Sot #1 Slot # Slot #14

»
»

A

1radioframe T; =10 ms
Figure 17: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 17 determines the total number of bits per downlink Secondary CCPCH dlot. It isrelated to
the spreading factor SF of the physical channel as SF = 256/2%. The spreading factor range is from 256 down to 4.

The values for the number of bits per field are given in Table 18. The channel bit and symbol rates givenin Table 18 are
the rates immediately before spreading. The dot formats with pilot bits are not supported in thisrelease. The pilot
patterns are given in Table 19.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to
the same Secondary CCPCH, they can be mapped to the same frame. The main difference between a CCPCH and a
downlink dedicated physical channel isthat a CCPCH is not inner-loop power controlled. The main difference between
the Primary and Secondary CCPCH isthat the transport channel mapped to the Primary CCPCH (BCH) can only have a
fixed predefined transport format combination, while the Secondary CCPCH support multiple transport format
combinations using TFCI.

Table 18: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ | Ngata1 Npilot NtFci
#i Rate (kbps) Symbol Rate Slot
(ksps)
0 30 15 256 300 20 20 0 0
1 30 15 256 300 20 12 8 0
2 30 15 256 300 20 18 0 2
3 30 15 256 300 20 10 8 2
4 60 30 128 600 40 40 0 0
5 60 30 128 600 40 32 8 0
6 60 30 128 600 40 38 0 2
7 60 30 128 600 40 30 8 2
8 120 60 64 1200 80 72 0 8*
9 120 60 64 1200 80 64 8 8*
10 240 120 32 2400 160 152 0 8*
11 240 120 32 2400 160 144 8 8*
12 480 240 16 4800 320 312 0 8*
13 480 240 16 4800 320 296 16 8*
14 960 480 8 9600 640 632 0 8*
15 960 480 8 9600 640 616 16 8*
16 1920 960 4 19200 1280 | 1272 0 8*
17 1920 960 4 19200 1280 | 1256 16 8*

* If TFCI bits are not used, then DTX shall be used in TFCI field.

The pilot symbol pattern described in Table 19 is not supported in this release. The shadowed part can be used as frame
synchronization words. (The symbol pattern of pilot symbols other than the frame synchronization word shall be "11").
In Table 19, the transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)
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Table 19: Pilot Symbol Pattern

Npilot = 8 Npilot = 16

Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#

Slot #0 11 11 11 10 11 11 11 10 11 11 11 10

1 11 00 11 10 11 00 11 10 11 11 11 00

2 11 01 11 01 11 01 11 01 11 10 11 00

3 11 00 11 00 11 00 11 00 11 01 11 10

4 11 10 11 01 11 10 11 01 11 11 11 11

5 11 11 11 10 11 11 11 10 11 01 11 01

6

7

8

9

11 11 11 00 11 11 11 00 11 10 11 11
11 10 11 00 11 10 11 00 11 10 11 00
11 01 11 10 11 01 11 10 11 00 11 11
11 11 11 11 11 11 11 11 11 00 11 11

10 11 01 11 01 11 01 11 01 11 11 11 10
11 11 10 11 11 11 10 11 11 11 00 11 10
12 11 10 11 00 11 10 11 00 11 01 11 01
13 11 00 11 11 11 00 11 11 11 00 11 00
14 11 00 11 11 11 00 11 11 11 10 11 01

For dot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination
of the FACHs and/or PCHSs currently in use. This correspondence is (re-)negotiated at each FACH/PCH
addition/removal. The mapping of the TFCI bits onto slotsis described in [3].

53341 Secondary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the SSCCPCH is to be transmitted using open loop transmit
diversity, the data and TFCI bits of the SSCCPCH are STTD encoded as given in subclause 5.3.1.1.1. The pilot symbol
pattern for antenna 2 for the SSCCPCH given in Table 20 is not supported in this release.

Table 20: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S-CCPCH

Npilot = 8 Npilot = 16

Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#

Slot #0 11 00 00 10 11 00 00 10 11 00 00 10

1 11 00 00 01 11 00 00 01 11 10 00 10

2 11 11 00 00 11 11 00 00 11 10 00 11

3 11 10 00 01 11 10 00 01 11 00 00 00

4 11 11 00 11 11 11 00 11 11 01 00 10

5 11 00 00 10 11 00 00 10 11 11 00 00

6

7

8

9

11 10 00 10 11 10 00 10 11 01 00 11
11 10 00 11 11 10 00 11 11 10 00 11
11 00 00 00 11 00 00 00 11 01 00 01
11 01 00 10 11 01 00 10 11 01 00 01

10 11 | 112 | 00 | 00 | 11 | 11 | 00 | 00 | 11 | 00 | 00 | 10
11 11 | 01 | 00 | 112 | 11 | 01 | 00O | 11 | 11 | 00 | 00 | O1
12 11 | 10 | 00 | 11 | 11 | 10 | 00 | 11 | 11 | 11 | 00 | 00
13 11 | 01 | 00 | O1 | 11 | 01 | 00 | 01 | 11 | 10 | 00 | O1
14 11 | 01 | 00 | 01 | 11 | 01 | 00 | O1 | 11 | 11 | 00 | 11
5.3.35 Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) is adownlink signal used for cell search. The SCH consists of two sub channels,
the Primary and Secondary SCH. The 10 ms radio frames of the Primary and Secondary SCH are divided into 15 dots,
each of length 2560 chips. Figure 18 illustrates the structure of the SCH radio frame.
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Figure 18: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted
C, infigure 18, transmitted once every slot. The PSC is the same for every cell in the system.

The Secondary SCH consists of repeatedly transmitting a length 15 sequence of modulated codes of length 256 chips,
the Secondary Synchronisation Codes (SSC), transmitted in parallel with the Primary SCH. The SSC is denoted ¢ * in
figure 18, wherei =0, 1, ..., 63 isthe number of the scrambling code group, and k=0, 1, ..., 14 isthe slot number.
Each SSC is chosen from a set of 16 different codes of length 256. This sequence on the Secondary SCH indicates
which of the code groups the cell's downlink scrambling code belongs to.

The primary and secondary synchronization codes are modulated by the symbol a shown in figure 18, which indicates
the presence/ absence of STTD encoding on the P-CCPCH and is given by the following table:

P-CCPCH STTD encoded a=+1
P-CCPCH not STTD encoded a=-1

5.3.35.1 SCH transmitted by TSTD

Figure 19 illustrates the structure of the SCH transmitted by the TSTD scheme. In even numbered slots both PSC and
SSC are transmitted on antenna 1, and in odd numbered slots both PSC and SSC are transmitted on antenna 2.

! Slot #0 : Slot #1 ! Slot #2 ! Slot #14 !
l I i : |
ac (Tx OFF) ac ac !
Antenna 1 P P P i
acs' 0 (Tx OFF) aCSI’Z 000600606 acsi* 14 l|I
|
I [ 1 H :
I i I ! !
(Tx OFF) ac (Tx OFF) (Tx OFF) :
Antenna 2 P i
(TxOFF). b c il (T OFF) (PxOFD) E
S H
I | ] ! !

Figure 19: Structure of SCH transmitted by TSTD scheme

5.3.3.6 Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH) is used to carry the Downlink Shared Channel (DSCH).

A PDSCH corresponds to a channelisation code below or at a PDSCH root channelisation code. A PDSCH is allocated
on aradio frame basisto asingle UE. Within one radio frame, UTRAN may allocate different PDSCHs under the same
PDSCH root channelisation code to different UEs based on code multiplexing. Within the same radio frame, multiple
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parallel PDSCHSs, with the same spreading factor, may be allocated to asingle UE. Thisis a specia case of multicode
transmission. All the PDSCHSs are operated with radio frame synchronisation.

The notion of PDSCH root channelisation code is defined in [4].

PDSCHs allocated to the same UE on different radio frames may have different spreading factors.

The frame and dot structure of the PDSCH are shown on figure 20.

Data
N gatat bits

Tyor = 2560 chips, 20* 2* bits (k=0..6)

Slot #0 | Slot #1 Slot #i Slot #14

»
>

A

1radioframe T;=10ms

Figure 20: Frame structure for the PDSCH

For each radio frame, each PDSCH is associated with one downlink DPCH. The PDSCH and associated DPCH do not
necessarily have the same spreading factors and are not necessarily frame aligned.

All relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH, i.e. the PDSCH
does not carry Layer 1 information. To indicate for UE that there is data to decode on the DSCH, the TFCI field of the
associated DPCH shall be used.

The TFCI informs the UE of the instantaneous transport format parameters related to the PDSCH as well as the
channelisation code of the PDSCH.

The channel bit rates and symbol rates for PDSCH are given in Table 21.

For PDSCH the allowed spreading factors may vary from 256 to 4.

Table 21: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot Ndatal
Rate (kbps) Symbol Rate Frame
(ksps)
0 30 15 256 300 20 20
1 60 30 128 600 40 40
2 120 60 64 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 640 640
6 1920 960 4 19200 1280 1280

When open loop transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in
subclause 5.3.1.1.1.

When closed loop transmit diversity is employed on the associated DPCH, it shall be used also on the PDSCH as
described in [5].

5.3.3.7 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is afixed rate (SF=256) physical channel used to carry Acquisition
Indicators (Al). Acquisition Indicator Al corresponds to signature s on the PRACH.
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Figure 21 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 consecutive access
dots (AS), each of length 5120 chips. Each access slot consists of two parts, an Acquisition-Indicator (Al) part
consisting of 32 real-valued signals &, ..., as; and a part of duration 1024 chips with no transmission that is not
formally part of the AICH. The part of the slot with no transmission is reserved for possible use by CSICH or possible
future use by other physical channels.

The spreading factor (SF) used for channelisation of the AICH is 256.

The phase reference for the AICH isthe Primary CPICH.

Al part = 4096 chips, 32 real-valued signals 1024 chins _
a,|a,|a, ag|as; Transmission Off
AS #14 | AS#0 AS #1 AS # AS#14 | AS#0
20 ms

Figure 21: Structure of Acquisition Indicator Channel (AICH)

Therea-valued signasay, &, ..., & infigure 21 are given by

15
a, =Y Alpb,
s=0

where Al taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sequence by,
..., bsz1 isgiven by Table 22. If the signature sis not a member of the set of available signatures for all the Access
Service Class (ASC) for the corresponding PRACH (cf [5]), then Al shall be set to 0.

The use of acquisition indicatorsis described in [5]. If an Acquisition Indicator is set to +1, it represents a positive
acknowledgement. If an Acquisition Indicator is set to -1, it represents a negative acknowledgement.

The real-valued signals, g, are spread and modulated in the same fashion as bits when represented in { +1, -1} form.

In case ST TD-based open-loop transmit diversity is applied to AICH, STTD encoding according to subclause 5.3.1.1.1
is applied to each sequence bgg, bg1, ..., bs31 Separately before the sequences are combined into AICH signals &, ..., &s.

Table 22: AICH signature patterns

bs,O, bS,l'--be,3l
111111111111 1111
1-1-111-1-11 -1-11 1 -1-11

11 1-1-1-1-11 11-1-1-1-11
-1-1-1-11111-1-1-1-1111 -1-1-1-11111-1-1-1-111
1

1

1

111111

111111-1-1-1-1-1-1-1-1 111111-1-1-1-1-1-1-1-1
-1-111-1-1-1-111-1-111 -1-111-1-1-1-111-1-111
11-1-1-1-1-1-1-1-11111 11-1-1-1-1-1-1-1-11111
-1-1-1-111-1-11111-1-111-1-1-1-111=-1-11111-1-1
1111121111111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
-1-111-1-111-1-111-1-1-1-111-1-111-1-111-1-111
111-1-1-11111-1-1-1-1-1-1-1-11111-1-1-1-11111
-1-1-1-11111-1-1-1-111-1-111111-1-1-1-11111-1-1
111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-111111 111
-1-111-1-1-1-111-1-111-1-111-1-1111
1111-11-1-1-1-11111-1-1-1-111111
-1-1-1-111-1-11111-1-1-1-11111-1-11

OO N [WIN(F|O(n

R
RlRRRrRRrRrRr|Rr PRk Rr Rk~
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5.3.3.8 CPCH Access Preamble Acquisition Indicator Channel (AP-AICH)

The Access Preamble Acquisition Indicator channel (AP-AICH) is afixed rate (SF=256) physical channel used to carry
AP acquisition indicators (API) of CPCH. AP acquisition indicator API correspondsto AP signature s transmitted by
UE.

AP-AICH and AICH may use the same or different channelisation codes. The phase reference for the AP-AICH isthe
Primary CPICH. Figure 22 illustrates the structure of AP-AICH. The AP-AICH has a part of duration 4096 chips where
the AP acquisition indicator (API) is transmitted, followed by a part of duration 1024chips with no transmission that is
not formally part of the AP-AICH. The part of the ot with no transmission is reserved for possible use by CSICH or
possible future use by other physical channels.

The spreading factor (SF) used for channelisation of the AP-AICH is 256.

‘ API part = 4096 chips, 32 real-valued symbols - 1024 ChipS
afaifa azo|as: Transmission Off
AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A

\

20 ms

Figure 22: Structure of AP Acquisition Indicator Channel (AP-AICH)

The rea-valued symbols &, &, ..., & infigure 22 are given by

15
a =ZAPIS><bS’j

s=0

where API, taking the values +1, -1, and 0, is the AP acquisition indicator corresponding to Access Preamble signature
stransmitted by UE and the sequence b, ..., bs3; isgivenin Table 22. If the signature sis not a member of the set of
UL Access Preamble signatures for the corresponding PCPCH (cf [5] then API shall be set to 0.

The use of acquisition indicatorsis described in [5]. If an AP acquisition indicator is set to +1, it represents a positive
acknowledgement. If an AP acquisition indicator is set to -1, it represents a negative acknowledgement.

The real-valued symbols, &, are spread and modulated in the same fashion as bits when represented in{ +1, -1} form.

In case ST TD-based open-loop transmit diversity is applied to AP-AICH, STTD encoding according to subclause
5.3.1.1.1 isapplied to each sequence by, by, ..., bs31 Separately before the sequences are combined into AP-AICH
symbols ay, ..., 8.

5.3.3.9 CPCH Collision Detection/Channel Assignment Indicator Channel (CD/CA-
ICH)

The Collision Detection Channel Assignment Indicator channel (CD/CA-ICH) isafixed rate (SF=256) physical channel
used to carry CD Indicator (CDI) only if the CA is not active, or CD Indicator/CA Indicator (CDI/CALI) at the sametime
if the CA isactive. The structure of CD/CA-ICH is shown in figure 23. CD/CA-ICH and AP-AICH may use the same
or different channelisation codes.

The CD/CA-ICH has a part of duration of 4096chips where the CDI/CAI is transmitted, followed by a part of duration
1024chips with no transmission that is not formally part of the CD/CA-ICH. The part of the slot with no transmission is
reserved for possible use by CSICH or possible future use by other physical channels.

The spreading factor (SF) used for channelisation of the CD/CA-ICH is 256.
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ng/CAl part = 4096 chips, 32 real-valued symbols 1024 ChipS
afaifaz ago|as: Transmission Off
AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms

Figure 23: Structure of CD/CA Indicator Channel (CD/CA-ICH)

In case ST TD-based open-loop transmit diversity is applied to CD/CA-ICH, STTD encoding according to subclause
5.3.1.1.1 isapplied to each sequence bgg, by, ..., bs31 Separately before the sequences are combined into CD/CA-ICH

symbols ay, ..., 8.

In case CA isnot active, the real-valued symbols &y, ay, ..., ag in figure 23 are given by
15
a, =Y CDI xb
s=0

where CDI, taking the values +1, and 0, isthe CD indicator corresponding to CD preamble signature s transmitted by
UE and the sequence by, ..., bs3; isgivenin Table 22. If the signature sis not a member of the set of CD Preamble
signatures for the corresponding PCPCH (cf [5]), then CDI shall be set to 0.

The real-valued symbols, &, are spread and modulated in the same fashion as bits when represented in{ +1, -1} form.

In case CA is active, the real-valued symbols ay, &, ..., as; in figure 23 are given by
15 15
a :Z(;CDIi xb, | +§CAIk xb, |
i= =

where the subscript 5, Sc depend on the indexesi, k according to Table 23, respectively, and indicate the signature
number sin Table 22. The sequence by, ..., bs3; isgivenin Table 22. CDI;, taking the values +1/0 or -1/0, isthe CD
indicator corresponding to the CD preamble i transmitted by the UE, and CAl, taking the values +1/0 or -1/0, isthe CA
indicator corresponding to the assigned channel index k as given in Table 23. If the signature 5 is not a member of the
set of CD Preamble signatures for the corresponding PCPCH (cf [5]), then CDI shall be set to 0. Similarly, if the
signature s is not a member of the set of CD Preamble signatures for the corresponding PCPCH (cf [5]), then CDI shall
be set to 0.

3GPP



Release 6 41 3GPP TS 25.211 V6.2.0 (2004-09)

Table 23. Generation of CDI;/CAly

UE transmitted signatur Channel
CD Preamble e Assignment .
CD; Index CAl, signature

Sk

| S; K

0 +1/0 1 0 +1/0 0

1 -1/0 1 -1/0

2 +1/0 3 2 +1/0 8

3 -1/0 3 -1/0

4 +1/0 4 +1/0

5 1/0 ° 5 1/0 4

6 +1/0 6 +1/0

7 -1/0 7 7 -1/0 12

8 +1/0 9 8 +1/0 5

9 -1/0 9 -1/0

10 +1/0 10 +1/0

11 -1/0 11 1 0 10

12 +1/0 12 +1/0

13 -1/0 13 13 -1/0 6

14 +1/0 14 +1/0

15 -1/0 15 1= 0 14

5.3.3.10 Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) is afixed rate (SF=256) physical channel used to carry the paging indicators. The
PICH is aways associated with an S-CCPCH to which a PCH transport channel is mapped.

Figure 24 illustrates the frame structure of the PICH. One PICH radio frame of length 10 ms consists of 300 bits (b, by,
..., bagg). Of these, 288 bits (by, by, ..., bygy) are used to carry paging indicators. The remaining 12 bits are not formally
part of the PICH and shall not be transmitted (DTX). The part of the frame with no transmission is reserved for possible
future use.

. L 12 bits (transmission
288 bits for paging indication off)

» <l »
Lo} Lol

by by D2g7 D2gs D299

%/% ............... %

7

»
|

\

A

One radio frame (10 ms)

Figure 24: Structure of Paging Indicator Channel (PICH)

In each PICH frame, Np paging indicators { Py, ..., Pyp1} are transmitted, where Np=18, 36, 72, or 144.

The Pl calculated by higher layers for use for a certain UE, is associated to the paging indicator Py, where g is computed
as afunction of the Pl computed by higher layers, the SFN of the P-CCPCH radio frame during which the start of the
PICH radio frame occurs, and the number of paging indicators per frame (Np):

q= (PI + {((18>< (SFN +| SFN/8]+| SFN /64 |+| SFN/512 ) mod144)><1NTZD mod Np

Further, the PI calculated by higher layers is associated with the value of the paging indicator Py. If a paging indicator in
acertain frameisset to "1" it is an indication that UES associated with this paging indicator and Pl should read the
corresponding frame of the associated S-CCPCH.
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The Pl bitmap in the PCH data frames over lub containsindication values for al higher layer Pl values possible. Each
bit in the bitmap indicates if the paging indicator associated with that particular Pl shall be set to 0 or 1. Hence, the
calculation in the formula above is to be performed in Node B to make the association between Pl and P,

The mapping from { Py, ..., Pyp1} to the PICH bits{by, ..., g7} areaccording to Table 24.

Table 24: Mapping of paging indicators P4 to PICH bits

Number of paging indicators per frame Pg=1 Pq=0
(Np)
Np:18 {ble, ey b16q+15} = {l, 1,..., l} {bleq, sy b16q+15} = {0, o,..., 0}
Np=36 {bsg, ..., beg+7} = {1, 1,..., 1} {beq, ..., bgg+7} = {0, 0,..., 0}
Np=72 {bag, ..., Pagss} = {1, 1,..., 1} {baq, ..., bags3} = {0, 0O,..., 0}
Np=144 {b2g, bag+a} = {1, 1} {b2q, bag+1} = {0, O}

When transmit diversity is employed for the PICH, STTD encoding is used on the PICH bits as described in
subclause 5.3.1.1.1.

5.3.3.11 CPCH Status Indicator Channel (CSICH)

The CPCH Status Indicator Channel (CSICH) is a fixed rate (SF=256) physical channel used to carry CPCH status
information.

A CSICH is always associated with a physical channel used for transmission of CPCH AP-AICH and uses the same
channelization and scrambling codes. Figure 25 illustrates the frame structure of the CSICH. The CSICH frame consists
of 15 consecutive access dots (AS) each of length 40 bits. Each access dot consists of two parts, a part of duration 4096
chips with no transmission that is not formally part of the CSICH, and a Status Indicator (Sl) part consisting of 8 bits
bg,....bg+7, Wherei isthe access slot number. The part of the slot with no transmission is reserved for use by AICH, AP-
AICH or CD/CA-ICH. The modulation used by the CSICH is the same as for the PICH. The phase reference for the
CSICH isthe Primary CPICH.

A 4096 chips L Sl part
Transmission off bsi [bsi+1 bsi+s | Dsi+7
AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms

Figure 25: Structure of CPCH Status Indicator Channel (CSICH)
N Status Indicators{Sly, ..., Sln.1} shal be transmitted in each CSICH frame. The mapping from {Sl, ..., Sly.1} to the

CSICH bits{by, ..., by1g} isaccording to Table 25. The Status Indicators shall be transmitted in al the access dots of
the CSICH frame, even if some signatures and/or access slots are shared between CPCH and RACH.
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Table 25: Mapping of Status Indicators (Sl) to CSICH bits

Number of Sl per frame (N) Slh=1 Slh=0
N=1 {bo, ...,bllg}:{l, 1,...,1} {bo, ...,bllg}:{o, 0,...,0}
N=3 {b40n, ceay b40n+39} = {1, l,..., 1} {b40n, Caay b40n+39} = {0, 0,..., 0}
N=5 {b2an, ..., boansoz} ={1,1,..., 1} {b2an, ..., b2an+23} ={0, 0,..., O}
N=15 {bsn, ..., bans7} ={1,1,..., 1} {bsn, ..., ban:7} ={0, 0,..., 0}
N=30 {ban, ..., bansz} ={1,1,1, 1} {ban, ..., bans} ={0, 0, O, O}
N=60 {b2n, bon+1} = {1, 1} {b2n, ban+1} = {0, 0}

When transmit diversity is employed for the CSICH, STTD encoding is used on the CSICH bits as described in
subclause 5.3.1.1.1.

The CPCH Status Indicator mode (CSICH mode) defines the structure of the information carried on the CSICH. At the
UTRAN the value of the CPCH Status Indicator mode is set by higher layers. There are two CSICH modes depending
on whether Channel Assignment is active or not. The CSICH mode defines the number of status indicators per frame
and the content of each statusindicator. Layer 1 transmits the CSICH information according to the CSICH mode and
the structures defined in the following paragraphs.

5.3.3.11.1 CSICH Information Structure when Channel Assignment is not active

In this mode, CPCH Status Indication conveys the PCPCH Channel Availability value whichisa 1 to 16 bit value
which indicates the availability of each of the 1 to 16 defined PCPCHs in the CPCH set. PCPCHs are numbered from
PCPCHO through PCPCH15. There is one bit of the PCPCH Resource Availability (PRA) value for each defined
PCPCH channel. If there are 2 PCPCHs defined in the CPCH set, then there are 2 bitsin the PRA value. And likewise
for other numbers of defined PCPCH channels up to 16 maximum CPCH channels per set when Channel Assignment is
not active.

The number of SIs (Status Indicators) per frame is afunction of the number of defined PCPCH channels.

Number of defined PCPCHs(=K) Number of Sls per frame(=N)
1,2,3 3
4,5 5
6,7,8,9,10,11,12,13,14,15 15
16 30

The value of the Sl shall indicate the PRA value for one of the defined PCPCHs, where PRA(n)=1 indicates that the
PCPCH is available, and PRA(n)=0 indicates that the PCPCHn is not available. SI(0) shall indicate PRA(0) for
PCPCHO, SI(1) shall indicate PRA(1) for PCPCH1, etc., for each defined PCPCH. When the number of Sls per frame
exceeds the number of defined PCPCHSs (K), the SIs which exceed K shall be set to repeat the PRA values for the
defined PCPCHs. In genera

SI(n) = PRA(n mod (K)),
where PRA(i) is availability of PCPCHi,

and n ranges from 0 to N-1.

5.3.3.11.2 PCPCH Availability when Channel Assignment is active

In this mode, CPCH Status I ndication conveys two pieces of information. One is the Minimum Available Spreading
Factor (MASF) value and the other is the PCPCH Resource Availability (PRA) value.

- MASF isa3 bit number with bits MASF(0) through MASF(2) where MASK(0) isthe MSB of the MASF value
and MASF(2) isthe LSB of the MASF value.

The following table defines MASF(0), MASF(1) and MASF(2) values to convey the MASF. All spreading factors
greater than MASF are available
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Minimum Available Spreading MASF(0) MASF(1) MASF(2)
Factor (MASF)
N/A 0 0 0
(No available CPCH resources)
256 0 0 1
128 0 1 0
64 0 1 1
32 1 0 0
16 1 0 1
08 1 1 0
04 1 1 1

The number of Sls (Status Indicators) per frame, N is a function of the number of defined PCPCH channels, K.

Number of defined PCPCHs(K) Number of Sis per frame(N)
1,2, 5
3,4,5,6,7,8,9,10,11,12 15
13,14,15,16,17,18,19,20,21,22,23,24,25,26,27 30
28....57 60

PRA(n)=1 indicates that the PCPCHn is avail able, and PRA (n)=0 indicates that the PCPCHn is not available. PRA
value for each PCPCH channel defined in a CPCH set shall be assigned to one S (Status Indicator), and 3-bit MASF

value shall be assigned to Sls as shown in Figure 26.

A

MASF | MASF(0) | MASF(1)

MASF(2)

Sls

PRAS | PRA (0)| PRA(1)

PRA(K-1)

A

Figure 26: Mapping of MASF and PRAs to Sls in CSICH

The number of repetition that 3-bit MASF values shall be repeated is

T =|(N-K)/3|

where| x| islargest integer less than or equal to x. Each MASF value it, MASF(n), shall be mapped to Sl as follows.

S, as =MASF (i), 0<i<2

=01L,s-1

Ss+|(t+3)+i = MAS:(I)! OSI <2 l = S;S+1, I—,T -1

where

t=|K/T]
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and
s=K-tIT
Each PRA value bit, PRA(n), shall be mapped to Sl as follows.

S
S

waejes = PRAQHIE+]), 0<j<t | =0,1L,s -1
=PRA(s+l @+j), O0<j<t-1 |=ss+L,T-

I(

s+ (t+3)+] 43
The remaining
J=N-(@3T +K)

Slsshall be set to 0.

5.3.3.12 Shared Control Channel (HS-SCCH)

The HS-SCCH is afixed rate (60 kbps, SF=128) downlink physical channel used to carry downlink signalling related to
HS-DSCH transmission. Figure 26A illustrates the sub-frame structure of the HS-SCCH.

Data
Ngaa1 Dits

vd
v

Tgat = 2560 chips, 40 bits

Slot #0 Slot#1 Slot #2

A
v

1 subframe Ti=2 ms

Figure 26A: Subframe structure for the HS-SCCH

5.3.3.13 High Speed Physical Downlink Shared Channel (HS-PDSCH)

The High Speed Physical Downlink Shared Channel (HS- PDSCH) is used to carry the High Speed Downlink Shared
Channel (HS-DSCH).

A HS-PDSCH corresponds to one channelization code of fixed spreading factor SF=16 from the set of channelization
codes reserved for HS-DSCH transmission. Multi-code transmission is allowed, which translates to UE being assigned
multiple channelisation codes in the same HS-PDSCH subframe, depending on its UE capability.

The subframe and dlot structure of HS-PDSCH are shown in figure 26B.
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Data
Ngaat bits
>N >

Taa = 2560 chips, M*10*2" bits (k=4)

Slot #0 Slot#l Slot #2

A
v

1 subframe: T; =2 ms

Figure 26B: Subframe structure for the HS-PDSCH

An HS-PDSCH may use QPSK or 16QAM modulation symbols. In figure 26B, M isthe number of bits per modulation
symbolsi.e. M=2 for QPSK and M=4 for 16QAM. The dot formats are shown in table 26.

Table 26: HS-DSCH fields

Slot format #i Channel Channel SF Bits/ HS- | Bits/ Slot Ndata
Bit Rate Symbol DSCH
(kbps) Rate (ksps) subframe
0(QPSK) 480 240 16 960 320 320
1(16QAM) 960 240 16 1920 640 640

All relevant Layer 1 information is transmitted in the associated HS-SCCH i.e. the HS-PDSCH does not carry any
Layer 1 information.

5.3.3.14 E—DCH Absolute Grant Channel (E-AGCH)

The E-DCH Absolute Grant Channel (E-AGCH) is afixed rate (30 kbps, SF=256) downlink physical channel carrying
the uplink E-DCH absolute grant. Figure 26C illustrates the frame and sub-frame structure of the E-AGCH.

E-AGCH 20 bits

A
\ AN

e Tsiot = 2560 chips

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

1 subframe =2 ms

4
\

1 radio frame, T; = 10 ms

Figure 26C: Sub-frame structure for the E-AGCH
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6 Mapping and association of physical channels

6.1 Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels.
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Transport Channels Physical Channels

DCH Dedicated Physical Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)

E-DCH E-DCH Dedicated Physical Data Channel (E-DPDCH)

E-DCH Dedicated Physical Control Channel (E-DPCCH)
E-DCH Absolute Grant Channel (E-AGCH)

E-DCH Relative Grant Channd (E-RGCH)

E-DCH Hybrid ARQ Indicator Channel (E-HICH)

RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)

DSCH Physical Downlink Shared Channel (PDSCH)
Acquisition Indicator Channel (AICH)
Access Preamble Acquisition Indicator Channel (AP-AICH)
Paging Indicator Channel (PICH)
CPCH Status Indicator Channel (CSICH)
Coallison-Detection/Channel -Assignment Indicator
Channel (CD/CA-ICH)

HS-DSCH High Speed Physical Downlink Shared Channel (HS-PDSCH)
HS-DSCH-related Shared Control Channel (HS-SCCH)
Dedicated Physical Control Channel (uplink) for HS-DSCH (HS-DPCCH)
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Transport Channels Physical Channels
DCH Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)
RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physica Channel (S-CCPCH)
PCH
- SynchronisaionChanpel(scH)
DSCH Physical Downlink Shared Channel (PDSCH)

Acquisition Indicator Channel (AICH)

Access Preamble Acquisition Indicator Channel (AP-AICH)
Paging Indicator Channel (PICH)

CPCH Status Indicator Channel (CSICH)
Collision-Detection/Channel -Assignment Indicator

Channel (CD/CA-ICH)
HS-DSCH High Speed Physical Downlink Shared Channel (HS-PDSCH)

HS-DSCH-related Shared Control Channel (HS-SCCH)
Dedicated Physical Control Channel (uplink) for HS-DSCH (HS-DPCCH)

Figure 27: Transport-channel to physical-channel mapping

The DCHs are coded and multiplexed as described in [3], and the resulting data stream is mapped sequentially (first-in-
first-mapped) directly to the physical channel(s). The mapping of BCH and FACH/PCH is equally straightforward,
where the data stream after coding and interleaving is mapped sequentially to the Primary and Secondary CCPCH
respectively. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this
case the message part of the PRACH. The E-DCH is coded as described in [3], and the resulting data stream is mapped
sequentialy (first-in-first-mapped) directly to the physical channel(s).

6.2 Association of physical channels and physical signals

Figure 28 illustrates the association between physical channels and physical signals.
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Physical Signals Physical Channels

PRACH preamble part ___ Physica Random Access Channel (PRACH)

PCPCH access Physical Common Packet Channel (PCPCH)
preamble part

PCPCH CD/CA

preamble part

PCPCH power control

preamble part

Figure 28: Physical channel and physical signal association

7 Timing relationship between physical channels

7.1 General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for al the physical channels, directly
for downlink and indirectly for uplink.

Figure 29 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Transmission timing for uplink physical channelsis given by the received timing of downlink physical
channels, as described in the following subclauses.
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Any CPICH

P-CCPCH Radio framewith (SFN modulo 2) = 0 Radio framewith (SFN modulo 2) = 1

k:ith S-CCPCH,_ Ts-ccperk
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PICH for k:th
S-CCPCH
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HS-SCCH Subframe | Subframe | Subframe | Subframe | Subframe
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A
\
A
\

10 ms 10 ms

Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

SCH (primary and secondary), CPICH (primary and secondary), P-CCPCH, and PDSCH have identical frame
timings.

The S-CCPCH timing may be different for different SSCCPCHSs, but the offset from the P-CCPCH frame timing
isamultiple of 256 chips, i.e. Tsccpcrx = Tk X 256 chip, T« O {0, 1, ..., 149}.

The PICH timing is Tpicy = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the
S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also
subclause 7.2.

AICH access dots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
and AICH/PCPCH timing is described in subclauses 7.3 and 7.4 respectively.

The relative timing of associated PDSCH and DPCH is described in subclause 7.5.

The DPCH timing may be different for different DPCHSs, but the offset from the P-CCPCH frametimingisa

multiple of 256 chips, i.e. Tppcpn = Tn X 256 chip, T, O {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing
between aHS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

The E-DPCCH and all E-DPDCHs transmitted from one UE have the same frame timing as the DPCCH.
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7.2 PICH/S-CCPCH timing relation

Figure 30 illustrates the timing between a PICH frame and its associated single SS=CCPCH frame, i.e. the SSCCPCH
frame that carries the paging information related to the paging indicators in the PICH frame. A paging indicator setin a

PICH frame means that the paging message is transmitted on the PCH in the SS-CCPCH frame starting TpcH chips after
the transmitted PICH frame. Tpcy iS defined in subclause 7.1.

PICH frame containing paging indicator |

———— e 4

I Associated S-CCPCH frame

Figure 30: Timing relation between PICH frame and associated S-CCPCH frame

7.3 PRACH/AICH timing relation

The downlink AICH is divided into downlink access slots, each access dot is of length 5120 chips. The downlink
access slots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access dots, each access dot is of length 5120 chips. Uplink access slot
number n istransmitted from the UE 1., chips prior to the reception of downlink access slot number n,n=0, 1, ..., 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly,
transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access
slot.

The PRACH/AICH timing relation is shown in figure 31.

One access slot

/_L\ Acq.
AICH access Ind.
slots RX at UE _|_|_ ——_ _|_|_ ——_—— I I

A
\

Pre- Pre-

PRACH access amble amble Message part

slots TX at UE | _— | | o | :

A
\

A
\

Tp-p Tp-m
Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preambl e distance 1,,., shall be larger than or equal to the minimum preamble-to-preamble distance
To-pminy 1-€. Tpp 2 Tpp,min-
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In addition to T,.,min, the preamble-to-Al distance 1,., and preambl e-to-message distance t,., are defined as follows:

- when AICH_Transmission_Timing is set to O, then

Tp-p,min = 15360 chips (3 access slots)

Tpa

Tp

= 7680 chips

m = 15360 chips (3 access dots)

- when AICH_Transmission_Timing is set to 1, then

Tp-p,min = 20480 chips (4 access dlots)

Tpa

Tp

= 12800 chips

m = 20480 chips (4 access dots)

The parameter AICH_Transmission_Timing is signalled by higher layers.

7.4

PCPCH/AICH timing relation

The uplink PCPCH is divided into uplink access slots, each access dot is of length 5120 chips. Uplink access slot
number nistransmitted from the UE T .4 chips prior to the reception of downlink access slot number n, n=0, 1, ...,14.

The timing relationship between preambles, AICH, and the message i s the same as PRACH/AICH. Note that the
collision resolution preambles follow the access preambles in PCPCH/AICH. However, the timing relationships
between CD-Preamble and CD/CA-ICH isidentical to RACH Preamble and AICH. The timing relationship between
CD/CA-ICH and the Power Control Preamble in CPCH isidentical to AICH to messagein RACH. The Ty timing
parameter isidentical to the PRACH/AICH transmission timing parameter. When T, iS set to zero or one, the
following PCPCH/AICH timing val ues apply.

Note that al corresponds to AP-AICH and a2 corresponds to CD/CA-ICH.

Tpp

T pcdp =

T cdpaz =

T cdp-pcp =

= Timeto next available access slot, between Access Preambl es.
Minimum time = 15360 chips + 5120 chips X Tcpch
Maximum time = 5120 chips X 12 = 61440 chips

Actual timeistime to next slot (which meets minimum time criterion) in allocated access slot subchannel
group.

Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips,

depending on T guen

Time between receipt of AP-AICH and transmission of the CD Preamble T 4., has a minimum val ue of
T at-cdp, min = 7680 chips.

Time between the last AP and CD Preamble. T .4, has a minimum value of T p.cqp-min Which is either 3 or
4 access dots, depending on Tyen

Time between the CD Preamble and the CD/CA-ICH has two aternative values: 7680 chips or 12800
chips, depending on Tepen

Time between CD Preamble and the start of the Power Control Preambleis either 3 or 4 access slots,
depending on Tpen,

The time between the start of the reception of DL-DPCCH dslot at UE and the Power Control Preambleis T, chips,
where Ty isasin subclause 7.6.3.

The message transmission shall start O or 8 slots after the start of the power control preamble depending on the length of
the power control preamble.
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Figure 32 illustrates the PCPCH/AICH timing relationship whenT e is set to 0 and &l access slot subchannels are
available for PCPCH.

AP- AICH CD/CA ICH DPCCH (DL)

.
= I l_ﬂﬂﬂﬂmmwmm
i

Power Control, Pilot and CPCH

APs b pal S avop “’ “CD/CA [Example shown isfor Tcpch = Q] control commands
i Oor8dots
/ {1 Power Control
¢ i Preamble
l \ i N i PCPCH (UL)
PO —‘
__I | | | | | |
Sy [ [ LT |
|4 Tpp ’I < Tpodp ’|< T cdp-pep 'I’ Information
and
Control Data

Figure 32: Timing of PCPCH and AICH transmission as seen by the UE, with T¢pch=0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 33.

DPCH frame

TorcH TroscH

Figure 33: Timing relation between DPCH frame and associated PDSCH frame
The start of a DPCH frame is denoted Tppcy and the start of the associated PDSCH frame is denoted Tppgen. Any
DPCH frame is associated to one PDSCH frame through the relation 46080 chips < Tppsch - Topen < 84480 chips, i.e.,

the associated PDSCH frame starts between three dots after the end of the DPCH frame and 18 sl ots after the end of the
DPCH frame, as described in subclause 7.1.

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink
In uplink the DPCCH and all the DPDCHSs transmitted from one UE have the same frame timing.

7.6.2 Downlink

In downlink, the DPCCH and al the DPDCHs carrying CCTrCHs of dedicated type to one UE have the same frame
timing.

Note; support of multiple CCTrChs of dedicated type is not part of the current release.
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7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximately T, chips after the reception of the
first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame. T, is a constant defined to be 1024
chips. The first detected path (in time) is defined implicitly by the relevant testsin [14]. More information about the
uplink/downlink timing relation and meaning of T, can be found in [5].

7.7 Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE

Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS
DPCCH sub-frame starts mx 256 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH
frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m cal culated
as

m= (Trx_ait /256 ) + 101

where Trx_gir IS the difference in chips (Trx_gr =0, 256, ....., 38144), between

- thetransmit timing of the start of the related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1)
and

- thetransmit timing of the start of the downlink DPCH frame from the HS-DSCH serving cell that contains the
beginning of the HS-PDSCH subframe (see sub-clause 7.1).

At any one time, m therefore takes one of a set of five possible values according to the transmission timing of HS-
DSCH sub-frame timings relative to the DPCH frame boundary. The UE and Node B shall only update the set of values
of min connection to UTRAN reconfiguration of downlink timing.

More information about uplink timing adjustments can be found in [5].

Tsa 2560 chips
R —

Uplink DPCH Slot#0 | Slot#1 | Slot#2 | Slot #3 | Slot #4 | Slot #5 | Slot #6 | Slot #7 | Slot #8 | Slot #9 | Slot #10} Slot #11| Slot #12;

3XTsa 7680 chips

HS-PDSCH at UE

Tuer = 19200 chips

Uplink HS-DPCCH i :

mx256 chips 3XTga 7680 chips

Figure 34: Timing structure at the UE for HS-DPCCH control signalling

7.8 HS-SCCH/HS-PDSCH timing

Figure 35 shows the relative timing between the HS-SCCH and the associated HS-PDSCH for one HS-DSCH sub-
frame. The HS-PDSCH starts Tys ppsch = 2XTgqt = 5120 chips after the start of the HS-SCCH.
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3xTyy 7680 chips

A
v

HS-SCCH

3xTqq 7680 chips

HS-PDSCH HS-DSCH sub-frame

< >
< >

Thsposc (2% Tgot 5120 chips)

Figure 35: Timing relation between the HS-SCCH and the associated HS-PDSCH.
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the characteristics of the Layer 1 multiplexing and channel coding in the FDD mode of
UTRA.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] 3GPP TS 25.201: "Physical layer - General Description™.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[4] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[5] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[6] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TS 25.302: "Services Provided by the Physical Layer".

[12] 3GPP TS 25.402: "Synchronisation in UTRAN, Stage 2".

[13] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification”.

[14] ITU-T Recommendation X.691 (12/97) "Information technology - ASN.1 encoding rules:

Specification of Packed Encoding Rules (PER)"

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

TG: Transmission Gap is consecutive empty slots that have been obtained with a transmission time reduction method.
The transmission gap can be contained in one or two consecutive radio frames.

TGL: Transmission Gap Length isthe number of consecutive empty slots that have been obtained with a transmission
time reduction method. 0 <TGL< 14. The CFNs of the radio frames containing the first empty slot of the transmission
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gaps, the CFNs of the radio frames containing the last empty slot, the respective positions Nsi;¢ and Njo¢ Within these
frames of the first and last empty dots of the transmission gaps, and the transmission gap lengths can be calculated with
the compressed mode parameters described in [5].

TrCH number: The transport channel number identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH 1D, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

/x/ round towards o, i.e. integer such that x </x/ < x+1
[x/ round towards - oo, i.e. integer such that x-1 < /x/ <x
/x/ absolute value of x

® g function, e sgn() ={ - -
sgn(x signum function, i.e. X) =

-1 x<O0

Niirst Thefirst dotinthe TG, located in the first compressed radio frame if the TG spans two frames.
Niagt Thelast dlot in the TG, located in the second compressed radio frame if the TG spans two frames.
N Number of transmitted slotsin aradio frame.

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbolsis:

i TrCH number

j TFC number

k Bit number

I TF number

m Transport block number

n; Radio frame number of TrCH i.

p PhCH number

r Code block number

| Number of TrCHsina CCTrCH.

G Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksin one TTI of TrCH i.

Ndata; Number of data bitsthat are available for the CCTrCH in aradio frame with TFC .
Ng;‘:a’ j Number of data bitsthat are available for the CCTrCH in a compressed radio frame with TFC .
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit for the uplink. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.
X, X

y, Y
2,7

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARQ Automatic Repeat Request

BCH Broadcast Channel

BER Bit Error Rate

BLER Block Error Rate

BS Base Station

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

3GPP



Release 6

11

3GPP TS 25.212 V6.2.0 (2004-06)

CEN Connection Frame Number
CRC Cyclic Redundancy Check
DCH Dedicated Channel
DL Downlink (Forward link)
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DS-CDMA Direct-Sequence Code Division Multiple Access
DSCH Downlink Shared Channel
DTX Discontinuous Transmission
E-AGCH E-DCH Absolute Grant Channel
E-DCH Enhanced Dedicated Channel
E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel
FACH Forward Access Channel
FDD Frequency Division Duplex
FER Frame Error Rate
GF GaloisField
HARQ Hybrid Automatic Repeat reQuest
HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH
MAC Medium Access Control
Mcps Mega Chip Per Second
MS Mobile Station
OVSF Orthogonal Variable Spreading Factor (codes)
PCCC Parallel Concatenated Convolutional Code
PCH Paging Channel
PhCH Physical Channel
PRACH Physical Random Access Channel
RACH Random Access Channel
RSC Recursive Systematic Convolutional Coder
RV Redundancy Version
RX Receive
SCH Synchronisation Channel
SF Spreading Factor
SFN System Frame Number
SIR Signal-to-Interference Ratio
SNR Signal to Noise Ratio
TF Transport Format
TFC Transport Format Combination
TFCI Transport Format Combination Indicator
TPC Transmit Power Control
TrCH Transport Channel
TTI Transmission Time Interval
TX Transmit
UL Uplink (Reverselink)
4 Multiplexing, channel coding and interleaving
4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting, rate matching, interleaving and transport channels mapping onto/splitting from physical channels.
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4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, CPCH, DSCH, BCH, FACH and PCH. Other
transport channels which do not use the general method are described separately below.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission timeinterval is transport-channel specific from the set {10 ms, 20 ms, 40 ms, 80 ms} .

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- radio frame equalisation (see subclause 4.2.4);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream from the TrCH multiplexing, including DTX indication bitsin downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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4.2.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or 0 bitsand it is signalled from higher layers what CRC size that should be used for each TrCH.

4211 CRC Calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

- Oerea(D)=D*+DZ+D°+D°+D +1;
- gores(D) =D+ D¥+D°+ 1,
- Ocrer(D) =D¥+ D"+ D*+ D+ D + 1;

- gres(D)=DB+D'+D*+D*+D + 1.

Denote the bitsin atransport block delivered to layer 1 by 8,4, &5, &g, K, Ay, » and the parity bits by
Pimts Pimzs Pimss K s P - A ISthe size of atransport block of TrCH i, mis the transport block number, and L; isthe
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

8, D" +a,,,D"" +K+a,,, D* + pyD® + P, DZ + K+ s D + Py
yields aremainder equal to O when divided by gcrea4(D), polynomial:

8D +8, DY+ K+ 8, D+ gD + DY K Py D P
yields aremainder equal to O when divided by gcrei6(D), polynomial:

8, D™ +a,,DM +K+ A D* + p,,D* + p,,,D* + K+ p,;, D" + Py
yields aremainder equal to 0 when divided by gcre12(D) and polynomial:

8D +8,,D% " +K+8,, D°+ p D" + pp,D° + K+ Py D™+ P

yields aremainder equal to 0 when divided by gcres(D).

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M; # 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. al
parity bits equal to zero.

4212 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by B,0,,5, 0,5, KK, B, , where B; = A+ L. The relation between ajmk

and Dipkis:
By =8 k=123 .., A

Brse = Pin s1--ny KEA+LA+2A+3 L A+L
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksina TTI are serialy concatenated. If the number of bitsinaTTI islarger than Z, the maximum size
of acode block in question, then code block segmentation is performed after the concatenation of the transport blocks.
The maximum size of the code blocks depends on whether convolutional coding or turbo coding is used for the TrCH.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B ;,0,.,5, 0,5, K, B, wherei isthe TrCH
number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X, X, %3, K, Xx, » Wherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

)<ik:t)llk k:1!2)---) Bi
Xk = h,z,(k—Bi) k=B +1B+2..,25

X =0 3 k-28) k= 2B+ 1, 2B+ 2, ..., 3B,
K

Xk =B v k-m-pgy K= (Mi-1)Bi+ 1, (Mi-1)Bi + 2,.., MB

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if Xi>Z. The code blocks after
segmentation are of the same size. The number of code blocks on TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, is not amultiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z=5114.

The bits output from code block segmentation, for C; # 0, are denoted by 0, ,,0,,,0, 3, K, Ok, » Whereiisthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.

Number of code blocks:
P = |_Xi /Z—|

Number of bitsin each code block (applicable for C; # 0 only):
if X; <40 and Turbo coding is used, then

Ki =40
else
Ki=/X%1C/
end if

Number of filler bits: Y; = CK;, - X;

fork=1toY; -- Insertion of filler bits

Oy =0
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end for

fork=Y+1toK;

Ok = Xi (k=)
end for
r=2
whiler <G
fork=1toK;
Ok = X (k+(r 1), -v)) !
end for
r=r+l

end while

4.2.3 Channel coding

17

-- Segmentation
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Code blocks are delivered to the channel coding block. They are denoted by 0,0, ,,0,3,K,0,, , wherei isthe

TrCH number, r isthe code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by V,.;, Y5, Vi3, K, Yiry, » Where'; is the number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.

The following channel coding schemes can be applied to TrCHs:

- convolutional coding;

- turbo coding.

Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of Y; in connection with each coding scheme:
- convolutional coding withrate 1/2: Y, = 2*K; + 16; rate 1/3: Y; = 3*K; + 24,

- turbo coding with rate 1/3: Y; = 3*K; + 12.

Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
CPCH, DCH, DSCH, FACH Turbo coding 13

42.3.1 Convolutional coding
Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.

The configuration of the convolutional coder is presented in figure 3.

Output from the rate 1/3 convolutional coder shall be done in the order outputO, outputl, output2, outputO, outputl,
output 2, output 0O,...,output2. Output from the rate 1/2 convolutional coder shall be done in the order output O, output 1,

output O, output 1, output O, ..., output 1.
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8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

Theinitia value of the shift register of the coder shall be "all 0" when starting to encode the input bits.

"~{o}~Df~Dloi—~bHbH+b}

ooy oy Ouput0
> > > % > Gp = 561 (octal)
5. e | B AL oupus
> > > > > >

"~ Gy = 753 (octal)

"o}l b

B - ‘£ X Y X Y _ Output 0
> > >0 > U s " Gp =557 (octal)
L3 owu
b D N 4 d G, = 663 (octal)
B | X L oupuz
> > > AN

G, =711 (octal)
(b) Rate 1/3 convolutional coder

Figure 3: Rate 1/2 and rate 1/3 convolutional coders

4.2.3.2 Turbo coding

42321 Turbo coder

The scheme of Turbo coder isa Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder
isillustrated in figure 4.

The transfer function of the 8-state constituent code for PCCC is:

G(D) = |::L g.(D) ,
90(D)

where
go(D) =1+ D*+ D°,
(D) =1+D + D>

Theinitia value of the shift registers of the 8-state constituent encoders shall be all zeros when starting to encode the
input bits.

Output from the Turbo coder is
X11 le zl! X21 221 2'2, (R} XKI ZK1 ZlKv

where xy, X, ..., Xk are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z, 2, ..., zc and Z4, Z,, ..., Zx are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by X4, X5, ..., Xk, and these bits are to be input to the
second 8-state constituent encoder.
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Xk
1st constituent encoder Z
—
Xk
Input —————¢——e \ D g; D
Y
Input Output
Turbo code
internal interleaver .
ernal interieave 2nd constituent encoder ,
Output Zk
D D—>
oD -0 (D]
k 3
S S
! X'k
L >

Figure 4: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

42322 Trellis termination for Turbo coder

Trellistermination is performed by taking the tail bits from the shift register feedback after all information bits are
encoded. Tail bits are padded after the encoding of information bits.

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 4 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
congtituent encoder (lower switch of figure 4 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

Xi+1s Zk+1y Xk+21 Zk+2s Xk43y Zeady Xka1s Zke1s XKk42y ZK42y X431 ZK+3-

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to arectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bits input to the
Turbo code internal interleaver are denoted by X, X, , X3, K, Xy » Where K is the integer number of the bits and takes
onevaueof 40 < K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K =K;.

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1 t0 4.2.3.2.3.3:

K Number of bitsinput to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

p Prime number

% Primitive root

(s(i)) isoiL.p.a  Basesequencefor intra-row permutation

of Minimum prime integers

ri Permuted prime integers
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<T (| )>iD{ 0LL R Inter-row permutation pattern

Intra-row permutation pattern of i-th row

<Ui (i )> if{oLL.c-3
[ Index of row number of rectangular matrix
j Index of column number of rectangularmatrix

k Index of bit sequence

423231 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X;, K, Xy input to the Turbo code internal interleaver iswritten into the rectangular matrix as
follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:

5,if (40 < K <159)
R=4 10,if ((160< K < 200) or (481< K < 530)) .
20,if (K =any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R- 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530) then
p=53andC=p.
else
Find minimum prime number p from table 2 such that
K <Rx(p+1),
and determine C such that

p-1 if K<Rx(p-1
C=1p if Rx(p-)<K<Rxp.
p+l if Rxp<K

end if

The columns of rectangular matrix are numbered 0, 1, ..., C - 1 from left to right.
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Table 2: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2
41 6 89 3 149 2 199 3
43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X, , X5, K, Xy into the R X C rectangular matrix row by row starting with bit y; in
column 0O of row O:

Y1 Y2 Y3 K yc
Y(c+y) Y(c+2) Yc+3) Ky
M M N K I

Yracsy Y(rac) Yrac+s KYre

wherey, =xfork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =0Oorl fork=K+1, K+

2, ..., RXC. These dummy bits are pruned away from the output of the rectangular matrix after intra-row and inter-
row permutations.

42.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the RX C rectangular matrix, the intra-row and inter-row permutations for the RX C rectangular
meatrix are performed stepwise by using the following algorithm with steps (1) — (6):

(1) Select aprimitiveroot v from table 2 in section 4.2.3.2.3.1, which isindicated on the right side of the prime number
p.

(2) Construct the base sequence ((j)) isfosL.p-g fOr intrarow permutation as:

s(j)=(xs(j-Y)mod p, j=1,2,...,(p-2),ads(0) = L.

(3) Assign o = 1 to be the first prime integer in the sequence (qi >iD{01L R and determine the prime integer g; in
the sequence (g >iD{OlL rg 1O be aleast prime integer such that g.c.d(g, p- 1) = 1, ¢ > 6, and g; > ¢ - 1) for

eachi=1,2,...,R-1. Hereg.cd. isgreatest common divisor.

(4) Permute the sequence (g >iD{o,1,|_, rj 10 make the sequence (ri) such that

ic{o1L,R-3

rro=0, 1=0,1,...,R-1,

where <T (i )>iD{ 01L.R isthe inter-row permutation pattern defined as the one of the four kind of patterns, which

are shown in table 3, depending on the number of input bits K.

Table 3: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K of rows R <T(0), T1), ..., TR-1)>
(40=K<159) 5 <4,3,2,1,0>
(160<K<200) or (481 <K<530) 10 <9,8,7,6,54,3,2,1,0>
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(2281 <K < 2480) or (3161 <K <3210) 20 <19, 9, 7,

5,7,12,18, 16, 13,17,15,3,1, 6,11, 8, 10>
K = any other value 20 <19, 9, ,5,7,12,18, 10, 8, 13,17, 3, 1, 16, 6, 15, 11>

(5) Performthei-th (i =0, 1, ..., R- 1) intra-row permutation as:

if (C=p) then
U; (i) =sl(i xr)mod(p-1)), j=0.1,..., (p-2),and U(p- 1) =0,
where U;(j) isthe origina bit position of j-th permuted bit of i-th row.

end if

if (C=p+1)then
Ui (j)=s((ixr)mod(p-1)), i=0,1, ..., (p-2). U(p-1)=0,and Ui(p) = p,
where U;(j) isthe origina bit position of j-th permuted bit of i-th row, and
if (K=RXC) then

Exchange Ur.1(p) with Ug.1(0).

end if

end if

if (C=p-1)then
U (i) =s((ixr Jmod(p-1))-1, j=0,1,...(p-2),
where U;(j) isthe origina bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (i )>iD{ 01L R4’

where T(i) isthe original row position of the i-th permuted row.

4.2.3.2.3.3 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by vy

Yi Y@wey Yeran KYcara
Y2 Ywr2 Yere KYcar:
M l M K M

YR

Y 2r Yar K Yexr

The output of the Turbo code internal interleaver is the bit sequence read out column by column from the intra-row and
inter-row permuted R x C rectangular matrix starting with bit y'; in row 0 of column 0 and ending with bit y'crin row R
-1 of column C- 1. Theoutput is pruned by deleting dummy bits that were padded to the input of the rectangular
matrix before intra-row and inter row permutations, i.e. bits y', that corresponds to bits yx with k > K are removed from
the output. The bits output from Turbo code internal interleaver are denoted by x';, X, ..., Xk, where X'; corresponds to
the bit y', with smallest index k after pruning, X', to the bit vy, with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver is K and the total number of pruned bitsis:

R X C-K.
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4.2.3.3 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first from the channel coding block, otherwise the encoded block is output from

channel coding block asit is. The bits output are denoted by C,,C.,,C,K,Cg , wherei isthe TrCH number and
E; = CY.. The output bits are defined by the following relations:

Cik :yilk k:]., 2,...,Yi
Ck = VYiawy) K=Yit1LYi+2..,2Y

Ck = Yiak-2v) k=2Y;+ 1,2Y,+ 2,..,3Y,
K
Cik = Yic k- v) k=(G-1)Yi+1(C-1Yi+2..,CY

If no code blocks are input to the channel coding (C; = 0), no bits shall be output from the channel coding, i.e. E; = 0.

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in subclause 4.2.7. Radio frame size equalisation is only performed in the UL.

The input bit sequence to the radio frame size equalisation is denoted by G, C,,, C 5, K,(:,Ei , wherei is TrCH number

and E; the number of bits. The output bit sequence is denoted by t;;, t;,, 15, K, i1, where T; is the number of bits. The
output bit sequence is derived as follows:

- tx=cyfork=1... E; and

- t={0,1} fork=E +1... T, if E < T;;
where

- Ti=F*N;and

- N, = |'Ei /F, '| is the number of bits per segment after size equalisation.

4.25  1%interleaving

In Compressed Mode by puncturing, bits marked with afourth value on top of {0, 1, 8} and noted p, areintroduced in
the radio frames to be compressed, in positions corresponding to the first bits of the radio frames. They will be removed
in alater stage of the multiplexing chain to create the actual gap. Additional puncturing has been performed in the rate
matching step, over the TTI containing the compressed radio frame, to create room for these p-bits. The following
subclause describes this feature.

4251 Insertion of marked bits in the sequence to be input in first interleaver
In normal mode, compressed mode by higher layer scheduling, and compressed mode by spreading factor reduction:
Xk = Zkand X =Z

In casethe TTI contains aradio frame that is compressed by puncturing and fixed positions are used, sequence X; k
which will beinput to first interleaver for TrCH i and TTI mwithin largest TTI, is built from bits z , k=1, ..., Z, plus

Np ™™ bits marked p and X; = Z+ Np, ™, asis described thereafter.

i,max i,max

Np/ ™™ is defined in the Rate Matching subclatise 4.2.7.

i,max
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P1g (X) definesthe inter column permutation function for aTTI of length F; x10ms, as defined in Table 4 in section
4.2.5.2. P15 (x) isthe Bit Reversal function of x on log,(F;) bits.

NOTE 1: C[x], x=0to Fi—1 the number of bits p which have to be inserted in each of the F;segments of the TTI,
where x isthe column number before permutation, i.e. in each column of the first interleaver. C[P1gi(X)]

isequal to NP ™ for x equal 0 to Fi—1 for fixed positions. It isnoted Np™" "

,max

initialisation step.

in the following

NOTE 2: chi[x], x=0to F; — 1, the counter of the number of bits p inserted in each of the F; segments of the TTI,
i.e. in each column of thefirst interleaver x is the column number before permutation.

col=0
whilecol < F; do -- here cal is the column number after column permutation
C[P15 (col)] = Np™F** - initialisation of number of bitsp to beinserted in each of the F; segments of
the TTI number m
chi[P1 (cal)] =0 -- initialisation of counter of
number of bits p inserted in each of the F; segments of the TTI
col = col +1
end do
n=0,m=0
whilen< X; do -- from here col is the column number before column permutation
col =nmod F,

if chi[col] < C[col] do

Xin =P -- insert one p bit
chi[col] = chi[col]+1 -- update counter of number of bits p inserted
else -- no more p bit to insert in this segment
Xin=Z,m
m=m+l
endif
n=n+l
end do
4252 1% interleaver operation

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver is denoted by X ;, X 5, % 5, K, X x, » wherei is TrCH number and X; the number of bits. Here X; is

guaranteed to be an integer multiple of the number of radio framesin the TTI. The output bit sequence from the block
interleaver is derived as follows:

(1) Select the number of columns C1 from table 4 depending on the TTI. The columns are numbered 0, 1, ..., C1- 1
from left toright.

(2) Determine the number of rows of the matrix, R1 defined as
R1=X/C1.

The rows of the matrix are numbered O, 1, ..., R1 - 1 from top to bottom.

3GPP



Release 6 25 3GPP TS 25.212 V6.2.0 (2004-06)

(3) Write the input bit sequence into the R1 X C1 matrix row by row starting with bit X ; in column 0 of row 0 and

ending with bit X; zq.c;) incolumn C1 - 1 of row R1 - 1:

X1 X 2 X 3 K Xa
Xi (c1+1) X (c1+2) X (c1+3) KX 2xcy)
M 1 M K N

X (ripcisn) X (Ritxei)  Xiripeens) KX (rixen)

(4) Perform the inter-column permutation for the matrix based on the pattern <P1c1( j )> shownintable

ifo,1K,c1-3
4, where Pl (j) isthe origina column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by Yi:

Yia,£ Yirey VYiewrsy  KYicrri

Yio VYirez Yiewrez KYicrmwio)
M 1 1 K 1

Yire Yiry VYiewry K Yicwxry

(5) Read the output bit sequence Y, 1, V; 2, ¥i 3,KK, Yi (caxryy Of the block interleaver column by column from the

inter-column permuted R1 x C1 matrix. Bit Y; ; correspondsto row 0 of column O and bit Y; zq.cy
correspondsto row R1 - 1 of column C1 - 1.

Table 4 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 Inter-column permutation patterns
<P1ci(0), P1lci(1), ..., P1cy(C1-1)>
10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>

4.25.3 Relation between input and output of 1% interleaving in uplink

The bitsinput to the 1 interleaving are denoted by t; ,,t; ,,t; 5,K,t; 1, wherei isthe TrCH number and T; the number
of bits. Hence, Z x = tixand Z = T..

The bits output from the 1% interleaving are denoted by d, ,,d, ,,d, 5,K, di’Ti ,and dik = Yik.

4254 Relation between input and output of 1% interleaving in downlink

If fixed positions of the TrCHsin aradio frame is used then the bitsinput to the 1% interleaving are denoted by
h,,h,,h; K, hiDi , wherei isthe TrCH number. Hence, Zx = hand Z = D,.

If flexible positions of the TrCHs in aradio frame is used then the bits input to the 1% interl eaving are denoted by
01,9, 05, K, O, » Wherei isthe TrCH number. Hence, Zk = Gk and Z = Gi.

The bits output from the 1% interleaving are denoted by G,,G,, G4, K, G, » Wherei isthe TrCH number and Q isthe
number of bits. Hence, Qik = Yik, Qi = FiH; if fixed positions are used, and Q, = G; if flexible positions are used.
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4.2.6 Radio frame segmentation

When the transmission time interval islonger than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following rate matching in the DL and radio frame size equalisation in the UL the input bit
seguence length is guaranteed to be an integer multiple of F;.

Theinput bit sequence is denoted by X, X;,, X3, K, Xx, Whereiisthe TrCH number and X; is the number bits. The F;
output bit sequences per TTI aredenoted by Y, 1, Vi 21 Yina: K, Yi ny, Wheren isthe radio frame number in current
TTI andY; isthe number of bits per radio frame for TrCH i. The output sequences are defined as follows:

Yink = X))k M= L Fi k=1,

where

Y; = (X / F;) isthe number of bits per segment.

The n; -th segment is mapped to the n; -th radio frame of the transmission time interval.

4.2.6.1 Relation between input and output of the radio frame segmentation block in
uplink

Theinput bit sequence to the radio frame segmentation is denoted by d,,,d;,, d;;, K, d;; , wherei isthe TrCH
number and T; the number of bits. Hence, Xix = O and X, = T..

The output bit sequence corresponding to radio frame n; isdenoted by §,,€,,€5,K, 8\, - Wherei isthe TrCH number

and N; isthe number of bits. Hence, € , =Y, ,, and N, = Y.

4.2.6.2 Relation between input and output of the radio frame segmentation block in
downlink

The bitsinput to the radio frame segmentation are denoted by ¢,,0,,J 5, K, Oiq » Wherei isthe TrCH number and Q
the number of bits. Hence, Xix = Qi and X; = Q..
The output bit sequence corresponding to radio frame i isdenoted by f;,, f;,, fi5, K, fi, , wherei isthe TrCH

number and V; is the number of bits. Hence, f;, = YinkandVi=Y.

4.2.7 Rate matching

Rate matching means that bits on atransport channel are repeated or punctured. Higher layers assign a rate-matching
attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer
signalling. The rate-matching attribute is used when the number of bits to be repeated or punctured is calculated.

The number of bits on atransport channel can vary between different transmission time intervals. In the downlink the
transmission isinterrupted if the number of bitsislower than maximum. When the number of bits between different
transmission time intervalsin uplink is changed, bits are repeated or punctured to ensure that the total bit rate after
TrCH multiplexing isidentical to the total channel bit rate of the allocated dedicated physical channels.

If no bits are input to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH and no uplink DPDCH will be selected in the case of uplink rate matching.

Notation used in subcaluse 4.2.7 and subclauses:

Nij: For uplink: Number of bitsin aradio frame before rate matching on TrCH i with transport format
combination .

For downlink: An intermediate calculation variable (not an integer but a multiple of 1/8).
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Number of bitsin atransmission timeinterval before rate matching on TrCH i with transport format I.
Used in downlink only.

For uplink: If positive - number of bits that should be repeated in each radio frame on TrCH i with
transport format combination j.

If negative - number of bits that should be punctured in each radio frame on TrCH i with transport format
combination j.

For downlink : Anintermediate calculation variable (not an integer but a multiple of 1/8).

If positive - number of bitsto be repeated in each transmission time interval on TrCH i with transport
format I.

If negative - number of bitsto be punctured in each transmission time interval on TrCH i with transport
format I.

Used in downlink only.

-, M=0to (Fuex/ Fi) - 1 :Positive or null: number of bits to be removed in TTI number m within the largest

NP,

TTI, to create the required gaps in the compressed radio frames of this TTI, in case of compressed mode
by puncturing, for TrCH i with transport format I. In case of fixed positions and compressed mode by

puncturing, this valueis noted Np' ™

i,max

bits; thusit isthe same for all TFCs

since it is calculated for all TrCH with their maximum number of

Used in downlink only.

N=0 to Fu -1:Positive or null: number of bits, in radio frame number n within the largest TTI,

corresponding to the gap for compressed mode in thisradio frame, for TrCH i with transport format I. The
value will be null for the radio frames not overlapping with a transmission gap. In case of fixed positions

and compressed mode by puncturing, this value is noted prmax sinceit is calculated for all TrCHs with
their maximum number of bits; thusit is the same for al TFCs

Used in downlink only.

NreL[K], k=0to Fe-1 : Positive or null: number of bitsin each radio frame corresponding to the gap for compressed

RM;:

PL:

Ndata,j :

m m N

n;:

mode for the CCTrCH.

Semi-static rate matching attribute for transport channel i. RM; is provided by higher layers or takes a
value asindicated in section 4.2.13.

Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to
avoid multicode or to enable the use of ahigher spreading factor. Signalled from higher layers. The
allowed puncturing in % is actually equal to (1-PL)*100.

Total number of bits that are available for the CCTrCH in aradio frame with transport format
combination j.

Number of TrCHsin the CCTrCH.
Intermediate calculation variable.
Number of radio frames in the transmission time interval of TrCH i.

Maximum number of radio framesin atransmission time interval used in the CCTrCH :

Frox = Max F

1<i<I

Radio frame number in the transmission timeinterval of TrCHi (0 <n, < F).
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g: Average puncturing or repetition distance (normalised to only show the remaining rate matching on top of
an integer number of repetitions). Used in uplink only.

P1c(n): The column permutation function of the 1% interleaver, P1-(x) is the original position of column with
number x after permutation. P1 is defined on table 4 of section 4.2.5.2 (note that the P1¢ is self-inverse).
Used for rate matching in uplink only.

ShE The shift of the puncturing or repetition pattern for radio frame n; when n = PlFi (ni ) . Used in uplink
only.

TFi():  Transport format of TrCH i for the transport format combination j.
TFS(i) The set of transport format indexes| for TrCH i.
TFCS  The set of transport format combination indexesj.
Eni Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
€olus Increment of variable e in the rate matching pattern determination algorithm of subclause4.2.7.5.
€minus Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
b: Indicates systematic and parity bits

b=1: Systematic bit. % in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). z.in subcaluse 4.2.3.2.1.

b=3: 2™ parity bit (from the lower Turbo constituent encoder). Z, in subclause 4.2.3.2.1.

The* (star) notation is used to replace an index x when the indexed variable X, does not depend on the index x. In the
left wing of an assignment the meaning isthat "X. = Y" isequivalent to "for all xdo X, =Y ". In the right wing of an
assignment, the meaning isthat "Y = X. " isequivalent to "takeany xand do Y = X,".

The following relations, defined for all TFC j, are used when calculating the rate matching parameters:

Z,, =0

[(ZRMN N

Z. = | foralli=1...1 1)
> RM Ny,
AN, =2, =2 ; =N, fordli=1..1
4.2.7.1 Determination of rate matching parameters in uplink
427.1.1 Determination of SF and number of PhCHs needed

In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PhCH(s) is
limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor.
The maximum amount of puncturing that can be applied is 1-PL, PL is signalled from higher layers. The number of
available bits in the radio frames of one PhCH for all possible spreading factorsis given in [2]. Denote these values by
Nose, Ni2g, Nsa, Nao, Nig, Ng, and N4, where the index refers to the spreading factor. The possible number of bits available
to the CCTrCH on al PhCHS, N, then are { Nosg, Nizg, Nes, Nap, Nig, Ng, Ng 2XNg, 3XNg, 4XN,, 5XNy, 6XN,} .

For aRACH CCTrCH SETO represents the set of Nya Values alowed by the UTRAN, as set by the minimum SF
provided by higher layers. SETO may be a sub-set of { Nasg, Ni2g, Ngs, N3o }. SETO does not take into account the UE's
capability.
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For other CCTrCHSs, SETO denotes the set of Ngqa vValues allowed by the UTRAN and supported by the UE, as part of
the UE's capability. SETO can be a subset of { Nass, N12s, Nea, Naz, Nig, Ng, Ng, 2XN,, 3XNy, 4XNy, 5XNg, 6XNg} . Nyaia |
for the transport format combination j is determined by executing the following algorithm:

|
SET1 ={ Ngaa in SETO such that (]TJS{RM y}) X Ny = Z RM x Nx,j is non negative }

x=1
If SET1 is not empty and the smallest element of SET1 requires just one PhCH then
Ndata,j =min SET1

else

|
SET2 ={ Ngaa in SETO such that (]TJS{RM y}j X Ngya — PLX Z RM x Nx,j is non negative }

x=1
Sort SET2 in ascending order
Ngata = Min SET2
While Ngg4 is not the max of SET2 and the follower of Ny, requires no additional PhCH do
Ngata = follower of Nyai, in SET2
End while
Naataj = Ndata
End if
For aRACH CCTrCH, if Ngaa; is not part of the UE’s capability then the TFC j cannot be used.

42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with
equation 1 for al possible trangport format combinations j and selected every radio frame. Nygaj IS given from
subclause 4.2.7.1.1.

cm

In a compressed radio frame, N, ; isreplaced by Ny, ; in Equation1. N

cm

data,j 1S given asfollows:

In aradio frame compressed by higher layer scheduling, Ng;‘;av ; isobtained by executing the algorithm in subclause

N
4.2.7.1.1 but with the number of bitsin one radio frame of one PhCH reduced to 1—; of the value in normal mode.

Ny isthe number of transmitted sotsin a compressed radio frame and is defined by the following relation:

15 _TGL y |f Nfirst + TGL < 15
N .
tr first “in first frame if Nfrst + TGL > 15

30-TGL- N,

, in second frame if Nsrst + TGL > 15

Nii;« and TGL are defined in subclause 4.4.

In aradio frame compressed by spreading factor reduction, Ny, ; = 2% (Ndata‘ i = Npg ) where
_15-N,
Nrow === * Naaa,
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If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.5 does not need to be executed.

If AN;; # 0 the parameters listed in subclauses 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining &y, €yus, and
Eminus (regardless if the radio frame is compressed or not).

42.7.1.2.1 Convolutionally encoded TrCHs
R=AN;; mod N;; -- note: in this context AN;; mod N;; isin the range of O to N;-1 i.e. -1 mod 10 = 9.
if R#Z 0and 2xR< N;
thenq=[ N;;/R ]
else
q=I N/ (R-N;) |
endif
-- note: q isasigned quantity.
if giseven
thenq = q+ ged(l d , Fi)/ F; -- where ged (| f , F;) means greatest common divisor of | g and F;
-- note that g' is not an integer, but a multiple of 1/8
else
q=q
endif
forx=0toF;-1
gl LxxqJ| mod Fi] = (| Lxxq| div F)
end for
AN, = AN;;
a=2
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where :
X =N;., and
€ni = (@<[PL(m)]x|AN; | + 1) mod (al¥;).
€ius = 8N j
Eminus = aX|AN|

puncturing for AN <0, repetition otherwise.
42.7.1.2.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. AN;; >0, the parametersin subclause 4.2.7.1.2.1 are used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1),
1% parity (b=2), and 2™ parity bit (b=3).

a=2 when b=2

a=1 when b=3
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:{LANH/ZJ, b=2

[aN /2], b=3

i
If AN; iscalculated as 0 for b=2 or b=3, then the following procedure and the rate matching al gorithm of
subclause 4.2.7.5 don't need to be performed for the corresponding parity bit stream.
Xi=LN;; 73],
q=LX/aNi| |
if(q<2)
forr=0to F-1

Y[(3xr+b-1) mod F|] =r mod 2;

end for
else
if giseven
then g =q-gcd( g, F)/ F -- wheregcd ( g, F;) means greatest common divisor of g and F;
-- note that q' is not an integer, but a multiple of 1/8
ese q=q
endif
forx=0to F; -1
r=[xxq'| mod F;;
S[(3xr+b-1) mod Fi] =[xxq'] div F;
endfor
endif

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where:
X; isas above:

&n = (@xS[PLg(n)] XJAN;| + X;) mod (axX;), if &, =0 then g = axX;

€olus = AXX;

€hinus = aX |AN| |

4.2.7.2 Determination of rate matching parameters in downlink

For downlink channels other than the downlink shared channel(s) (DSCH), Ngyaia; does not depend on the transport
format combination j. Nyaa+ iS given by the channelization code(s) assigned by higher layers.

Denote the number of physical channels used for the CCTrCH by P. Ngyqa - iS the number of bits available to the
CCTrCH in oneradio frame and defined as Nyata » =P%15X%(Ngata1+Neataz), Where Nyarar 8nd Ngarsp are defined in [2]. Note
that contrary to the uplink, the same rate matching patterns are used in TTIs containing no compressed radio frames and
in TTls containing radio frames compressed by spreading factor reduction or higher layer scheduling.

For aDSCH CCTrCH , different sets of channelisation codes may be configured by higher layers resulting in possibly
multiple Ngaa » values, where Ny, + IS the number of bits available to the CCTrCH in one radio frame and is given by
Naata,» =P*15X%(Ngata1+Naataz), Where Nyata1 aNd Nyaap @re defined in [2]. Each Ny, » COrresponds to a sub-set of the
Transport format combinations configured as part of the TFCS. For aDSCH CCTrCH only flexible positions apply.
The rate matching calculations as specified in section 4.2.7.2.2 shall be performed for each Ny Where the TFCS
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taken into account in the calculations is restricted to the set of TFCs associated with Ny, «, @s configured by higher
layers. Therefore the amount of rate matching for atransport channel i for aTTI interval isafunction of the Ny, «
value which shall be constant over the entire TTI as specified in section 4.2.14.

In the following, the total amount of puncturing or repetition for the TTI is calculated.

Additiona calculations for TTls containing radio frames compressed by puncturing in case fixed positions are used, are
performed to determine this total amount of rate matching needed.

For compressed mode by puncturing, in TTls where some compressed radio frames occur, the puncturing is increased
or the repetition is decreased compared to what is calculated according to the rate matching parameters provided by
higher layers. This allows to cope with reduction of available data bits on the physical channel(s) if the dot format for
the compressed frame(s) contains fewer data bits than for the normal frames(s), and to create room for later insertion of
marked bits, noted p-bits, which will identify the positions of the gaps in the compressed radio frames.

The amount of additional puncturing corresponds to the number of bitsto create the gap inthe TTI for TrCH i, plusthe
difference between the number of data bits available in normal frames and in compressed frames, due to slot format
change. In case of fixed positions, it is calculated in addition to the amount of rate matching indicated by higher layers.

Itisnoted NP/ ™
. L. . . TTI ,cm,m TTI,m .
In fixed positions case, to obtain the total rate matching AN, *""" to be performed onthe TTI m, Np, .." is

subtracted from AN :Tm'axm (calculated based on higher layers RM parameters as for normal rate matching). This allows

to create room for the Np, "™

I, max
exactly the amount of additional puncturing needed, then no rate matching is necessary.

bits p to be inserted later. If the result isnull, i.e. the amount of repetition matches

In case of compressed mode by puncturing and fixed positions, for some calculations, N'gaa+ 1S Used for radio frames
with gap instead of Ny, . , where N, . = PXx15% (Ngya + Near) - Nggan @1d N, are the number of bitsin
the data fields of the slot format used for the frames compressed by puncturing.

data

42721 Determination of rate matching parameters for fixed positions of TrCHs
427.21.1 Calculation of AN; max for normal mode and compressed mode by spreading factor
reduction

First an intermediate calculation variable Ni,* is calculated for al transport channelsi by the following formula:

In order to compute the ANI,r ! parametersfor all TrCH i and all TF I, we first compute an intermediate parameter

AN; mex by the following formula, where AN . isderived from N, . by the formulagiven at subclause 4.2.7:
AN, ., =F XAN;.

If ANi’maX =0 then, for TrCH i, the output data of the rate matching is the same as the input data and the rate
matching algorithm of subclause 4.2.7.5 does not need to be executed. In this case we have :

OIOTFS() AN =0

If AN, . # O the parameterslisted in subclauses 4.2.7.2.1.3 and 4.2.7.2.1.4 shall be used for determining €y, €yus,
and €yinus, and ANiT' )
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42.7.2.1.2 Calculations for compressed mode by puncturing

Calculationsof AN/'T.™ for all TTI mwithin largest TT, for all TrCH i

First an intermediate calculation variable Ni’* is caculated for al transport channelsi by the following formula:

Then an intermediate calculation variable AN, . isderived from N, . by the formulagiven at subclause 4.2.7, for all
TrCH i.
In order to compute the ANJ;rI '™ parameters for al TrCH i, all TF | and all TTI with number min the largest TTI, we

first compute an intermediate parameter ANiTmax by the following formula:

AN, = F, XAN,.

Calculationsof NP/, and Np/ .7

i, max

Let prmax be the number of bitsto eliminate on TrCH i to create the gap for compressed mode and to cope for the

reduction of the number of available data bits in the compressed frame if the changed slot format contains fewer data
bits than for normal frame, in each radio frame n of the TTI, calculated for the Transport Format Combination of TrCH
i, in which the number of bitsof TrCH i is at its maximum.

NP iscalculated for each radio frame n of the TTI in the following way.

Intermediate variables Z; for i = 1to | are calculated using the formula (1) in 4.2.7, by replacing Ngas in the frames
compressed by puncturing with (Nrg [n] + (Ngata* — N gata+ ))-

The number of hits corresponding to the gap for TrCH i, in each radio frame of its TTI is calculated using the number of
bits to remove on all Physical Channels N, [K], where k is the radio frame number in the largest TTI.

For each radio frame k of the largest TTI that is overlapping with a transmission gap, Nt [K] is given by the relation:

‘

TGL .

15 X Ndata,*
, if Nfirst + TGL < 15
Nrg. = < 15— Nyg %N’
data,*
15 , in first radio frame of the gap if Nsist + TGL > 15
TGL-(15—- N .
(15 flrst) x Ndata'*
\ , in second radio frame of the gap if Nfist + TGL > 15

Nsir« and TGL are defined in subclause 4.4.

Notethat N g [K] = 0if radio frame k is not overlapping with a transmission gap.
Then NP/ = (Z—Z.y) fori=1tol

The total number of bits Np.Tr .m

i, max

corresponding to the gaps for compressed mode for TrCH i inthe TTI is calcul ated
as:
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n=(m+1)xF -1

Npl-rr:a‘xm = Z Npir,]max

n=mxF,
The amount of rate matching AN Fm'afm’m for the highest TrCH hit rate is then computed by the following formula:

AN = AN - Np!

i,max

If AN Fnla’fm’m =0, then, for TrCH i, the output data of the rate matching is the same as the input data and the rate
matching algorithm of subclause 4.2.7.5 does not need to be executed.

If AN i'l"':a,)::m,m # 0, then, for TrCH i, the rate matching al gorithm of subclause 4.2.7.5 needs to be executed, and the

parameters listed in subclauses 4.2.7.2.1.3 and 4.2.7.2.1.4 shall be used for determining €, €iys, 8Nd Erings, aNd
AN ,T hm

42.7.2.1.3 Determination of rate matching parameters for convolutionally encoded TrCHs

AN, =AN, .

For compressed mode by puncturing, 2N, is defined as: AN; = AN Fm'afm’m , instead of the previous relation.

a=2

N = max N/™
1oTFs(i)

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is cal culated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

minus

X; =N;"

€ =1

€pus = A% N
Eins = X |AN;|

Puncturing if AN, <O, repetition otherwise. The values of ANJr ' may be computed by counting repetitions or

puncturing when the algorithm of subclause 4.2.7.5 is run. The resulting values of ANJr ' canbe represented with
following expression.

AN x X

AN :{ i—lxsgn(ANi)

max

For compressed mode by puncturing, the above formula produces ANI,r '™ instead of AN ,T '

427214 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. AN, . >0, the parametersin subclause 4.2.7.2.1.3 are
used.
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If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1),
1% parity (b=2), and 2" parity bit (b=3).

a=2when b=2

a=1whenb=3
The bitsindicated by b=1 shall not be punctured.

\_AN. /2j forb=2
b I, max
AN _{(ANLW/Z}, forb=3

In Compressed Mode by puncturing, the following relations are used instead of the previous ones:

ANP = AN /2| for b=2
AN?, = [ANTem™ /2] forb=3

N, . = max(N 13)

meaxoTrs(i)

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subcaluse 4.2.7.5. The following parameters are used as input:

'min us

X;=N;"/3
€ = N

€oius — AX N
€ = AX|ANY|

The values of ANJr ! may be computed by counting puncturing when the algorithm of subclause 4.2.7.5 isrun. The

resulting val ues of ANI,r ' canbe represented with following expression.

AN2 ‘x X

| AN |x X,
+05]-| — 1~
N

max max

AN =- ‘

In the above equation, the first term of the right hand side represents the amount of puncturing for b=2 and the second
term represents the amount of puncturing for b=3.

For compressed mode by puncturing, the above formula produces ANIlr '™ instead of AN ,T,T '

42.7.2.2 Determination of rate matching parameters for flexible positions of TrCHs

427221 Calculations for normal mode, compressed mode by higher layer scheduling, and
compressed mode by spreading factor reduction

First an intermediate calculation variable Nij iscalculated for al transport channelsi and al transport format
combinations by the following formula:

1
Nij == Nim )

1)
i
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Then rate matching ratios RF; are calculated for each the transport channel i in order to minimise the number of DTX
bits when the hit rate of the CCTrCH is maximum. The RF; ratios are defined by the following formula:

RF, = Nega: x RM
i i=l i
max Z(RMi x Ni'j)

JOTFCS 4=

The computation of ANJrI parameters is then performed in two phases. In afirst phase, tentative temporary values of

ANiT' are computed, and in the second phase they are checked and corrected. The first phase, by use of the RF; ratios,

ensures that the number of DTX indication bits inserted is minimum when the CCTrCH bit rate is maximum, but it does
not ensure that the maximum CCTrCH bit rateis not greater than Nya, +. per 10ms. The latter condition is ensured
through the checking and possible corrections carried out in the second phase.

At the end of the second phase, the latest value of ANiT' is the definitive value.

The first phase defines the tentative temporary ANIlr ' for all transport channel i and any of its transport format | by use
of the following formula:

T T
AN:T:FiX|7RFiXISIiII “_N:”:Fix Ndaxa,*xlF\)Mime _NTIH
3 Foxmac > (RM *N, )
The second phase is defined by the following agorithm:
foral j in TFCSin ascending order of TFCI do --foral TFC
=N+ AN
D= i.TF (1) 1,77 (i) -- CCTrCH bit rate (bits per 10ms) for TFC
= F
i=1 i
if D> N gaga + then
fori=1tol do -- for dl TrCH
AN =F; xAN; - AN; ; isderived from N, ; by the formula given at subclause 4.2.7.

it AN ;) > AN then
TTI —
AN'T ;) =AN
end-if
end-for
end-if

end-for

If ANiT,” =0 then, for TrCH i at TF |, the output data of the rate matching is the same as the input data and the rate
matching algorithm of subclause 4.2.7.5 does not need to be executed.

If ANR;rI # O the parameters listed in subclauses 4.2.7.2.2.2 and 4.2.7.2.2.3 shall be used for determining &, €5, and
Ehinus:
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42.7.2.2.2 Determination of rate matching parameters for convolutionally encoded TrCHs
AN, = AN
a=2

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

X, =N;"

e|ni =1

eplus :axNi-Il_rI
Einus = A% |AN;|

min us

puncturing for AN, <O, repetition otherwise.

4.2.7.2.2.3 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. ANJT' > 0, the parametersin subclause 4.2.7.2.2.2 are
used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2" parity bit (b=3).

a=2 when b=2
a=1whenb=3
The bitsindicated by b=1 shall not be punctured.

flang /2], b=2
'{w /2], b=3

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X; =N;" /3,
e, = X,
eplus =ax Xi
eminus = a>(|ANi|
4.2.7.3 Bit separation and collection in uplink

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:

- All of the systematic bits that are from turbo encoded TrCHs.
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- From0to 2 first and/or second parity bits that are from turbo encoded TrCHSs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.
- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- All of thefirst parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not amultiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.The bit separation function is transparent for
convolutionally encoded TrCHs and for turbo encoded TrCHs with repetition. The bit separation and bit collection are
illustrated in figures 5 and 6.

Rate matching

E Xiik Yiik E
Radio frame | 1 |Bit separation Bit i TrCH
segmentation | €, Xzih Rate matching yzih collection | fik| | Multiplexing

i algorithm ,

| ék’ Rate matching &k’ :

E agorithm i

......... >

Figure 5. Puncturing of turbo encoded TrCHs in uplink
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Rate matching
Radio frame| | |Bit separation Bit ! TrCH
mentation ! X1 ik_| collection [fik 1 | Multiplexin
Seg Cik 1ik _ Yaik ik P p g )
! Rate matching |
| algorithm i

____________________________________________________

Figure 6: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in uplink

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one. The offsets a, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) a1 a as
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬂn .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) B B B B B B B B
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42731 Bit separation

The bits input to the rate matching are denoted by €, €, €5, K, €y, » Wherei isthe TrCH number and N; isthe

number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by Xy, Xy 5, X3, K, Xy - For

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.3, with b=1 indicating
the first sequence, and so forth. For all other casesb is defined to be 1. X; is the number of bitsin each separated bit

seguence. The relation between € and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k = Q,3(k—l)+1+(0/1+,8ni ymod 3 k=1,23, ... % X = I-Ni /SJ
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XN 3tk = € gin sk k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = € 3(k-1)+1+(a,+ 5, ) mod3 k=1,23 ... X X =LN /3]
Xsik = € ak-trra gy ymods  K=123, 0% X =[N /3]

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xik =8k k=1,2,3, ..., % X =N,

42.7.3.2 Bit collection

The bits Xk are input to the rate matching a gorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Yy, Yiiz» Yizs Ko Yaiy, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by Z,;,,7,,,, 2,5, KK, Zyy, -
After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by f,;, f;,, fi5, KK, £,
wherei isthe TrCH number and Vi= N;j+4N;. The relations between Yk, Zpik, and fik are given below.

For turbo encoded TrCHs with puncturing (Y=X):

Z sk-nav(a+ gy )mod3 — Yiik  K=L2,3,...Y

Z g N s3fek = Yoi| N /3)ek k=1,...,N;mod3 Note: When (N; mod 3) = 0 this row is not needed.
2 3(k-1)+14(a,+ B )mod3 — Y2,k k=123, ..., Y

Z a(k-tysr+(ag+ By ymod3 = Yaik  K=L2,3,.0Y

After the bit collection, bits Z k with value & where 5/ 0, 1}, are removed from the bit sequence. Bit f; 1 corresponds to

the bit Z i with smallest index k after puncturing, bit fi,z corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Z = Yiik k=1,23,....Y;
When repetition is used, fi k=2 x and Y;=V..

When puncturing is used, Y;=X; and hits 7 x with value J, where d/{ 0, 1}, are removed from the bit sequence. Bit fi,l

corresponds to the bit z; x with smallest index k after puncturing, bit fi 2 corresponds to the bit 7z x with second smallest
index k after puncturing, and so on.

4.2.7.4 Bit separation and collection in downlink
The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured.

The systematic hits, first parity bits and second parity bits in the bit sequence input to the rate matching block are
therefore separated into three sequences of equal lengths.

The first sequence contains :
- All of the systematic bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
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The second sequence contains:

- All of thefirst parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bitsthat are for trellistermination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for convolutionally encoded TrCHs and for turbo encoded TrCHs with
repetition. The bit separation and bit collection areillustrated in figures 7 and 8.

Rate matching
I Xjik ylil; :
Channel i |Bit separation Bit | 1% insertion of
coding |G Xzih Rate matchin yzih collection giq' DTX
! algorithm 9 | indication
: Xy i Ysi |
: 9% Ratematching |23 |
! agorithm i
Figure 7: Puncturing of turbo encoded TrCHs in downlink
Rate matching
Channel  |Bit separation Bit | [1% insertion of
coding [Cik! Xaik Viik_ | collection Qi | DTX
—> > Lo L >
: Rate matching : indication
| agorithm !
Figure 8: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in downlink
42.7.4.1 Bit separation

The bitsinput to the rate matching are denoted by C, C;,, i3, K<, G , wherei isthe TrCH number and E; isthe
number of bitsinput to the rate matching block. Note that E; is a multiple of 3 for turbo encoded TrCHs and that the
transport format | for simplicity has been left out in the bit numbering, i.e. E= Ni]_” . The hits after separation are
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denoted by X1, X, 5 X3, K, Xyix, - For turbo encoded TrCHs with puncturing, b indicates the three sequences defined

in section 4.2.7.4, with b=1 indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; isthe
number of bitsin each separated bit sequence. The relation between Cikx and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k = Ci,3(k—l)+1 k= 1, 2, 3, ceey Xi Xi = Ei /3
X2,i,k = Ci,3(k—l)+2 k= 1, 2, 3, ceey Xi Xi = Ei /3
X3,i,k = Ci,3(k—1)+3 k= 1, 2, 3, ceny Xi Xi = Ei /3

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xiiw =GCix k=1,23, ..., % X = E

42.7.4.2 Bit collection

The bits Xk are input to the rate matching a gorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y,i1, Yy Yo K, Yiiv; -

Bit collection is the inverse function of the separation. The bits after collection are denoted by Z,;,,7,,,, 2,5, K, Zyy, -
After bit collection, the bits indicated as punctured are removed and the bits are then denoted by g;;, 9;,, 9;3, K, O, »

wherei isthe TrCH number and G;= Ni]_” +ANiT,TI . The relations between Yhik, Znik, and Jik are given below.

For turbo encoded TrCHs with puncturing (Y;=X):

Z sk-141 = Yiik k=123 .Y
Z 3k-1p+2 = Yoik k=123, ...,Y
4 3k-1+43 =~ Y3k k=123 .Y

After the bit collection, bits Z x with value J, where /{0, 1}, are removed from the bit sequence. Bit Jj 1 corresponds

to the bit z i with smallest index k after puncturing, bit g 2 corresponds to the bit 7z i with second smallest index k after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:
Z,=Yux k=1,23..Y
When repetition is used, g k=7 x and Y;=G,.
When puncturing is used, Y;=X; and hits 7 x with value J, where d/{ 0, 1}, are removed from the bit sequence. Bit g; 1

corresponds to the bit 7z x with smallest index k after puncturing, bit gi 2 corresponds to the bit Z \ with second smallest
index k after puncturing, and so on.

4.2.7.5 Rate matching pattern determination

Denote the bits before rate matching by:

Xig» Xy X5, K, Xix, » wherei isthe TrCH number and the sequence is defined in 4.2.7.3 for uplink or in 4.2.7.4 for
downlink. Parameters Xi, €, €yiuss 8Nd Erminus &€ given in 4.2.7.1 for uplink or in 4.2.7.2 for downlink.

Therate matching ruleis asfollows:
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if puncturing isto be performed
e=en -- initial error between current and desired puncturing ratio
m=1 -- index of current bit
do while m <= X;
€= €e—Eninus -- update error
if e<=0then -- check if bit number m should be punctured
set bit x; m to dwhere 8710, 1}

e=e+ey, --updateerror

end if
m=m+1 -- next bit
end do
else
e=ey -- initial error between current and desired puncturing ratio
m=1 -- index of current bit

do while m <= X;

€= €e—Eninus -- update error
dowhilee<=0 -- check if bit number m should be repeated
repesat bit X

e=e+ gy -- updateerror
end do
m=m+ 1 -- next bit
end do
end if

A repeated bit is placed directly after the original one.

4.2.8 TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH).

The bitsinput to the TrCH multiplexing are denoted by f,, f;,, fi5, KK, i, , wherei isthe TrCH number and V; isthe

number of bitsin the radio frame of TrCH i. The number of TrCHs s denoted by I. The bits output from TrCH
multiplexing are denoted by S, S,, S;, KK, S, where Sis the number of bits, i.e. S= Z:\/I . The TrCH multiplexing is
i

defined by the following relations:

s =f, k=12..,Vv
S = foevy K= ViHL Vi+2, L VitV

S = f3v(k_(vl+\,2)) k= (Vi+Vo)+1, (Va+Vo)+2, ..., (Vi+Vo)+ Vs
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K

S = fl,(k—(V1+V2+K+V|_1)) k= (Vi+ Vot . +Vi)+1, (Vi+ Vot 4+ Vi)+2, .., (Vit Vot 4+ Vi) +HY,

4.2.9 Insertion of discontinuous transmission (DTX) indication bits

In the downlink, DTX is used to fill up the radio frame with bits. The insertion point of DTX indication bits depends on
whether fixed or flexible positions of the TrCHs in the radio frame are used. It is up to the UTRAN to decide for each
CCTrCH whether fixed or flexible positions are used during the connection. DT X indication bits only indicate when the
transmission should be turned off, they are not transmitted.

4.2.9.1 1% insertion of DTX indication bits

This step of inserting DTX indication bitsis used only if the positions of the TrCHs in the radio frame are fixed. With
fixed position scheme a fixed number of bitsis reserved for each TrCH in the radio frame.

The bits from rate matching are denoted by 0, 9;,, 0;3, KK, Oig, » Where G; isthe number of bitsin one TTI of TrCH i.

Denote the number of bitsin one radio frame of TrCH i by H;. Denote D; the number of bits output of the first DTX
insertion block.

In TTIs containing no compressed frames or frames compressed by spreading factor reduction, H; is constant and
corresponds to the maximum number of bits from TrCH i in one radio frame for any transport format of TrCH i and D;
= F x H;.

In TTls containing frames compressed by puncturing, additional puncturing is performed in the rate matching block.
The empty positions resulting from the additional puncturing are used to insert p-bitsin the first interleaving block, the
DTX insertion is therefore limited to allow for later insertion of p-bits. Thus DTX bits are inserted until the total
number of bitsis Di whereD; =F; x H; - Np "™ ™ o, and H; = N« + AN «.

The bits output from the DTX insertion are denoted by h i1, hi,, his, ..., hip; Note that these bits are three valued. They
are defined by the following relations:

hk = gik k= 11 2; 3, ---,Gi
hk =0 k= G+1, G+2,G+3, ..., D

where DTX indication bits are denoted by o. Here Qi ({0, 1} and 5 [){0, 1}.

4292 2" insertion of DTX indication bits

The DTX indication bitsinserted in this step shall be placed at the end of the radio frame. Note that the DTX will be
distributed over all slots after 2™ interleaving.

The bitsinput to the DTX insertion block aredenoted by S, S,, S;, K, Ss,where Sis the number of bits from TrCH

multiplexing. The number of PhCHs is denoted by P and the number of bitsin one radio frame, including DTX
indication bits, for each PhCH by R..

N *
In non-compressed frames, R = % =15x (N qar TN dmaz) , Where Nyaz and Nyaep are defined in [2].

For compressed frames, N'ua - is defined as N, - = PXx15% (Ngya + Ngan) - Ngaan@nd N, are the number

of bitsin the data fields of the slot format used for the current compressed frame, i.e. lot format A or B as defined in
[2] corresponding to the spreading factor and the number of transmitted slotsin use.

In frames compressed by puncturing and when fixed positions are used, no DTX shall be inserted, since the exact room
for the gap is aready reserved thanks to the earlier insertion of the p-bits.
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In frames compressed by higher layer scheduling, additional DTX with respect to normal mode shall be inserted if the
transmission time reduction does not exactly create a transmission gap of the desired TGL.

The number of bits available to the CCTrCH in one radio frame compressed by spreading factor reduction or by higher

cm

|ayer scheduling is denoted by N&, . and R = %
. . cm _ N Idala,"
For frames compressed by spreading factor reduction Ndaia,* = 5

For frames compressed by higher layer scheduling the exact value of Ng;‘;a,* is dependent on the TGL whichis

signalled from higher layers. It can be calculated as Ny, . = Nya - = Ny, -

NreL isthe number of bits that are located within the transmission gap and defined as:

‘
TGL
Ndala,*
15 ,if Nist + TGL < 15
Npg = < 15= N4
data,*
15 , in first frame if Ngrst + TGL > 15
TGL-(15-N, .
( flrst) x N .
15 data, ) )
\ , in second frame if Ngrst + TGL > 15

Nsir« and TGL are defined in subclause 4.4.

The bits output from the DTX insertion block are denoted by W, , W, , W, KK, Wpg, . Note that these bits are four

valued in case of compressed mode by puncturing, and three valued otherwise. They are defined by the following
relations:

W, =S, k=1,23,...,S
W, =0 k=S+1,S+2,S+3,...,PR

where DTX indication bits are denoted by &. Here S, [0{ 0,1, p}and J[{ 0,1} .

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by X, X,, X, K, X , where X is the number of bitsinput to the
physical channel segmentation block. The number of PhCHsis denoted by P.

The bits after physical channel segmentation are denoted u,;, U, .Uy 3,K, U, , where p is PhCH number and U isthe
number of bitsin one radio frame for each PhCH, i.e. U= (X —NrgL - (Ngata» — N gaax )) / P for compressed mode by

X
puncturing, and U = ; otherwise. The relation between Xk and Up k is given below.
For al modes, some bits of the input flow are mapped to each code until the number of bits on the code is U. For modes
other than compressed mode by puncturing, all bits of the input flow are taken to be mapped to the codes. For

compressed mode by puncturing, only the bits of the input flow not corresponding to bits p are taken to be mapped to
the codes, each bit p is removed to ensure creation the gap required by the compressed mode, as described below.

Bitson first PhCH after physical channel segmentation:
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Ug, k= Xk k= 1,2,...,U
Bits on second PhCH after physical channel segmentation:

Up k= Xewy K=1,2,...,U

Bits on the P" PhCH after physical channel segmentation:
Up k= Xi(kt (P-1)xU) k=12,...,U
wherefissuch that :
- for modes other than compressed mode by puncturing, g = X% , i.e. f(K) = k, for all k.

- for compressed mode by puncturing, bit u; ; corresponds to the bit x, with smallest index k when the bits p are
not counted, bit u, , corresponds to the bit x, with second smallest index k when the bits p are not counted, and so
onfor bitSuy s ... Uy uy Uz 1, Uz 2, . Uz u, . Up1, Up2,.. Upy -

4.2.10.1 Relation between input and output of the physical segmentation block in
uplink

The bits input to the physical segmentation aredenoted by S;,S,,S;, K, Sg . Hence, Xk = Scand Y='S

4.2.10.2 Relation between input and output of the physical segmentation block in
downlink

The bitsinput to the physical segmentation are denoted by Wl,WZ,W3,K,W(PU) . Hence, Xk = Wxand Y = PU.

4211 2" interleaving

The 2" interleaving is ablock interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The bitsinput to the block interleaver are

denoted by U, ,,U,,,U, 5, K, U, , where pis PhCH number and U is the number of bitsin one radio frame for one
PhCH. The output bit sequence from the block interleaver is derived as follows:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U <R2xC2.
The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence up,,Up, 5,U, 5, K, Uy, into the R2 X C2 matrix row by row starting with bit y,
in column O of row O:

yp,l yp,2 yp,3 K yp,CZ
yp,((32+1) yp,(02+2) yp,((32+3) K yp,(ZxCZ)
M M M K |

Yore-npxc2s)  Yp(Re-pxc2+2) Y p(Re-1)xc2+3) Kyp,(RZxCZ)

where y,, =U,, fork=1,2, ..., Uandif R2x C2> U, the dummy bits are padded suchthat y,, =0or1

fork=U+1,U+2, ..., R2x C2. Thesedummy bits are pruned away from the output of the matrix after the
inter-column permutation.

3GPP



Release 6 47 3GPP TS 25.212 V6.2.0 (2004-06)

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> that is shown in

ifo1K,c2-1
table 7, where P2(j) isthe origina column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by y',, . .

Yoir Yoreny Yoporey KYpconmren

Yoo Yorez Ypowrez Y (cznmre2
M 1 M K 1

Yore Yoery Yoory K Yocxr

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the
matrix before the inter-column permutation, i.e. bits y'  that correspondsto bits y, , with k>U are removed

from the output. The bits after 2 interleavi ng are denoted by Vp1:Vp 2o K,v where Vp 1 corresponds to the

pu
bit y',,« with smallest index k after pruning, Vp 2 to the bit y* with second smallest index k after pruning, and

SO on.

Table 7 Inter-column permutation pattern for 2nd interleaving

Number of columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8, 18, 28, 1, 11, 21,
6, 16, 26, 4,14, 24,19,9, 29,12, 2,7,22, 27, 17>

30

4.2.12 Physical channel mapping

The PhCH for both uplink and downlink is defined in [2]. The bitsinput to the physical channel mapping are denoted
by Vo1 Vp2 K,vau , where p is the PhCH number and U is the number of bitsin one radio frame for one PhCH. The

bits Vp k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with
respect to k.

In compressed mode, no bits are mapped to certain slots of the PhCH(S). If Ni¢ + TGL < 15, no bits are mapped to slots
Niirgt 10 Niag- If Niirg + TGL > 15, i.e. the transmission gap spans two consecutive radio frames, the mapping is as
follows:

- Inthefirst radio frame, no bits are mapped to sots Nsrg, Nirg+1, Nirg+2, ..., 14.
- Inthe second radio frame, no bits are mapped to the dlots 0, 1, 2, ..., Nja.

TGL, Niir«, and N« are defined in subclause 4.4.

42.12.1 Uplink

In uplink, the PhCHs used during aradio frame are either completely filled with bits that are transmitted over the air or
not used at all. The only exception is when the UE is in compressed mode. The transmission can then be turned off
during consecutive dots of the radio frame.

4.2.12.2 Downlink

In downlink, the PhCHs do not need to be completely filled with bits that are transmitted over the air. Values Vp x ({0,
1} correspond to DTX indicators, which are mapped to the DPCCH/DPDCH fields but are not transmitted over the air.

During compressed mode by reducing the spreading factor by 2, the data bits are always mapped into 7.5 dotswithin a
compressed frame. No bits are mapped to the DPDCH field as follows:
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If Njirg + TGL < 15, i.e. the transmission gap spans one radio frame,
if Nprg +7<14
no hits are mapped to slots Ns;¢,Nfirs + 1, Nirg +2,..., Nfirg+ 6
no bits are mapped to the first (Npaat Npaa)/2 bit positions of slot Ng g+ 7
else
no bits are mapped to sots Ng;g, Niirg + 1, Niirgt + 2,..., 14
no bits are mapped to dots Nfrg - 1, Neirg - 2, Niirg - 3, ..., 8
no bits are mapped to the last (Npaa+ Npaap)/2 bit positions of slot 7
end if
If Ni;¢ + TGL > 15, i.e. the transmission gap spans two consecutive radio frames,

In the first radio frame, no bits are mapped to last (Npgat Npae2)/2 bit positionsin slot 7 aswell as to dots 8, 9, 10,
oy 14,

In the second radio frame, no bits are mapped to slots 0, 1, 2, ..., 6 aswell asto first (Npgart Npas2)/2 bit positionsin
dot 7.

Npazand Npao are defined in [2].

4.2.13 Restrictions on different types of CCTrCHs

Redtrictions on the different types of CCTrCHs are described in general termsin TS 25.302[11]. In this subclause those
restrictions are given with layer 1 notation.

4.2.13.1 Uplink Dedicated channel (DCH)

The maximum value of the number of TrCHs | in a CCTrCH, the maximum value of the number of transport blocks M;
on each transport channel, and the maximum value of the number of DPDCHSs P are given from the UE capability class.

4.2.13.2 Random Access Channel (RACH)

- There can only be one TrCH in each RACH CCTrCH, i.e. 1=1, §¢ = fixand S= V..

- The maximum value of the number of transport blocks M; on the transport channel is given from the UE
capability class.

- Thetransmission timeinterval is either 10 ms or 20 ms.

- OnlyonePRACH isused,i.e. P=1, Ujx=S,and U =S

- The Static rate matching parameter RM; is not provided by higher layer signalling on the System information as
the other transport channel parameters. Any value may be used as there is one transport channel in the CCTrCH,

hence one transport channel per Transport Format Combination and no need to do any balancing between
multiple transport channels.

4.2.13.3 Common Packet Channel (CPCH)
- Therecan only be one TrCH in each CPCH CCTrCH, i.e. I=1, .= fjyand S= V..

- The maximum value of the number of transport blocks M, on the transport channel is given from the UE
capability class.

- Onlyone PCPCH isused, i.e. P=1, Uk =S, and U =S

3GPP



Release 6 49 3GPP TS 25.212 V6.2.0 (2004-06)

4.2.13.4 Downlink Dedicated Channel (DCH)

The maximum value of the number of TrCHs | ina CCTrCH, the maximum val ue of the number of transport blocks M;
on each transport channel, and the maximum val ue of the number of DPDCHs P are given from the UE capability class.

4.2.13.5 Downlink Shared Channel (DSCH) associated with a DCH
- The spreading factor is indicated with the TFCI of the associated DPCH.

- The maximum value of the number of TrCHs| ina CCTrCH, the maximum value of the number of transport
blocks M, on the transport channel and the maximum value of the number of PDSCHs P are given from the UE
capability class.

4.2.13.6 Broadcast channel (BCH)

There can only be one TrCH inthe BCH CCTrCH, i.e. I=1, § = fi, and S= V..
- There can only be one transport block in each transmission time interval, i.e. M; = 1.

- All transport format attributes have predefined values which are provided in [11] apart from the rate matching
RM;.

- The Static rate matching parameter RM; is not provided by higher layer signalling neither fixed. Any value may
be used as there is one transport channel in the CCTrCH, hence one transport channel per Transport Format
Combination and no need to do any balancing between multiple transport channels.

- Only one primary CCPCH isused, i.e. P=1.

4.2.13.7 Forward access and paging channels (FACH and PCH)

- The maximum value of the number of TrCHs| in a CCTrCH and the maximum val ue of the number of transport
blocks M; on each transport channel are given from the UE capability class.

- Thetransmission timeinterval for TrCHs of PCH type is always 10 ms.

- Only one secondary CCPCH is used per CCTrCH, i.e. P=1.

4.2.13.8 High Speed Downlink Shared Channel (HS-DSCH) associated with a DCH
- Therecan beonly one TrCH inthe HS-DSCH CCTrCH, i.e. | =1,

There can only be one transport block in each transmission timeinterval, i.e. My = 1.

The transmission timeinterval for TrCHs of HS-DSCH type is always 2 ms.
- The maximum value of the number of HS-PDSCHs P are given from the UE capability class.

4.2.13.9 Enhanced Dedicated Channel (E-DCH)

- Therecanbeonly one TrCH inthe E-DCH CCTrCH, i.e. | = 1.

- There can only be one transport block in each transmission timeinterval, i.e. M; = 1.

- Thetransmission timeinterval for TrCHs of E-DCH typeis2 msor 10 ms.

- The maximum value of the number of E-DPDCHs P are given from the UE capabilities.

4.2.14 Multiplexing of different transport channels into one CCTrCH, and
mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the same CCTrCH:
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1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod Fz = 0,

where Fr denotes the maximum number of radio frames within the transmission time intervals of al transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added,
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of
the changed CCTrCH.

After addition or reconfiguration of atransport channel i within a CCTrCH, the TTI of transport channel i may
only start in radio frames with CFN fulfilling the relation:

CFN mod F, = 0.

For a CCTrCH of DSCH type, a modification of number of bits Ny, + alocated on aradio frameisallowed if
the CFN verifies CFN mod F,» = 0, where F5, denotes the maximum number of radio frames within the
transmission time intervals of al the transport channels with a non zero transport block transport format
multiplexed into the CCTrCH in the previous radio frame.

2) Only transport channels with the same active set can be mapped onto the same CCTrCH.
3) Different CCTrCHs cannot be mapped onto the same PhCH.
4) One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall all have the same SF.
5) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
6) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.

There are hence two types of CCTrCH:

1) CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs or
one E-DCH.

2) CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel,
RACH in the uplink, DSCH, HS-DSCH, BCH, or FACH/PCH for the downlink.

42141 Allowed CCTrCH combinations for one UE

421411 Allowed CCTrCH combinations on the uplink

n-be-either:The following CCTrCH

1) either one CCTrCH of dedicated type;_or

1a) two CCTrCHs of dedicated type, one being of DCH type and the other one of E-DCH type or

2) one CCTrCH of common type.

4.2.14.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed:

- X CCTrCH of dedicated type + y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated
and common type are given from UE radio access capabilities. There can be a maximum of one CCTrCH of
common type for DSCH or HS-DSCH and a maximum of one CCTrCH of common type for FACH. With one
CCTrCH of common type for DSCHor HS-DSCH, there shall be only one CCTrCH of dedicated type.

NOTE 1: Thereisonly one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHs on the downlink, part of the same or several CCTrCHs.
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NOTE 2: Thereisonly one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH istransmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHs. Thusthereis only one TPC command flow and only one TFCI word in downlink
even with multiple CCTrCHs.

NOTE 3: inthe current release, only 1 CCTrCH of dedicated type is supported.

4.3 Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected
according to one of the following methods:

- TFCI based detection: This method is applicable when the transport format combination is signalled using the
TFCI field;

- explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding
and CRC check;

- guided detection: This method is applicable when thereis at |east one other TrCH i', hereafter called guiding
TrCH, such that:

- theguiding TrCH hasthe same TTI duration asthe TrCH under consideration, i.e. F = F;
- different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;
- explicit blind detection is used on the guiding TrCH.

If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport
blocks, no explicit blind transport format detection needs to be performed for this TrCH. The UE can use guided
detection for this TrCH or single transport format detection, where the UE always assumes the transport format
corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of
performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.

For a DPCH associated with a PDSCH, the DPCCH shall include TFCI.

4.3.1 Blind transport format detection

When no TFCI is available then explicit blind detection or guided detection shall be performed on all TrCHs within the
CCTrCH that have more than one transport format and that do not use single transport format detection. The UE shall
only be required to support blind transport format detection if al of the following restrictions are fulfilled:

1. either only one CCTrCH isreceived, or one CCTrCH of dedicated type and one CCTrCH of common type for
HS-DSCH are received by the UE;

If only one CCTrCH isreceived by the UE, the following conditions apply to that CCTrCH and those TrCHs that
are multiplexed onthe CCTrCH. If one CCTrCH of dedicated type and one CCTrCH of common type for HS-
DSCH are received by the UE, the following conditions apply to the dedicated type CCTrCH and the TrCHs that are
multiplexed on the dedicated type CCTrCH.

. the number of CCTrCH bits received per radio frame is 600 or less;
. the number of transport format combinations of the CCTrCH is 64 or less;

. fixed positions of the transport channelsis used on the CCTrCH to be detectable;

. CRC with non-zero length is appended to all transport blocks on all explicitly detectable TrCHs;

2

3

4

5. convolutional coding is used on all explicitly detectable TrCHSs;

6

7. at least one transport block shall be transmitted per TT1 on each explicitly detectable TrCH;
8

. the number of explicitly detectable TrCHsis 3 or less;
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9. for dl explicitly detectable TrCHsi, the number of code blocksinone TTI (C;) shall not exceed 1;

10. the sum of the transport format set sizes of all explicitly detectable TrCHS, is 16 or less. The transport format set
sizeis defined as the number of transport formats within the transport format set;

11.thereis at least one TrCH that can be used as the guiding transport channel for all transport channels using
guided detection.

Examples of blind transport format detection methods are given in annex A.

4.3.1a Single transport format detection

When no TFCI is available, then single transport format detection shall be applied on al TrCHs within the CCTrCH
that have atransport format set not containing more than one transport format with more than zero transport blocks and
that do not use guided detection. The UE shall only be required to support single transport format detection if the
following restrictions are fulfilled:

1. For each transport channel that is single transport format detected, CRC with non-zero length is appended to all
transport blocks within the non-zero transport block transport format;

2. fixed positions of the transport channelsis used on the CCTrCH to be detectable.

4.3.2 Transport format detection based on TFCI

If aTFCI isavailable, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHs. As soon as the TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channels are known.

4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

The TFCI isencoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedureis as
shown in figure 9.

TFCI (32,10) sub-code of TFCI code
(10 bits) ——» second order > word
ag...a, Reed-Muller code by...0a;

Figure 9: Channel coding of TFCI information bits

If the TFCI consist of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bits to zero. The
length of the TFCI code word is 32 hits.

The code words of the (32,10) sub-code of second order Reed-Muller code are linear combination of 10 basis
sequences. The basis sequences are as in the following table 8.
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Table 8: Basis sequences for (32,10) TFCI code

i Mio | Mix | Mi2 | Miz | Miga | Mis | Mig | Mz Mig | Mig
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

The TFCI information bitsay, &, &, as, &, &, 8, &, 8g, & (Where & isLSB and a, is MSB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the
associated DPCH radio frame.

The output code word bits b; are given by:

b=>(@>xM,)mod2

wherei =0, ..., 31.
The output bits are denoted by b, k=0, 1, 2, ..., 3L

In downlink, when the SF < 128 the encoded TFCI code words are repeated yielding 8 encoded TFCI bits per dot in
normal mode and 16 encoded TFCI bits per dlot in compressed mode. Mapping of repeated bitsto dotsis explained in
subclause 4.3.5.

4.3.4  Operation of TFCI in Hard Split Mode

If one of the DCH is associated with a DSCH, the TFCI code word may be split in such away that the code word
relevant for TFCI activity indication is not transmitted from every cell. The use of such afunctionality shall be
indicated by higher layer signalling.

The TFCI is encoded by using punctured code of (32,10) sub-code of second order Reed-Muller code. The coding
procedure is as shown in figure 10.
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TFCI Punctured code of
(k bits) — p (32,10) sub-code of —— g
a a second order Reed-
1k1771,0 Muller code
TECI Punctured code of
. (32,10) sub-code of
(10-k bits) P> second order Reed- | >
A 10-k-1 82,0 Muller code
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TFCI code
word
bj1 ‘s

TFCI code
word
b, ‘s

Figure 10: Channel coding of flexible hard split mode TFCI information bits

The code words of the punctured code of (32,10) sub-code of second order Reed-Muller code are linear combinations of
basi s sequences generated by puncturing 10 basis sequences defined in table 8 in section 4.3.3.

Thefirst set of TFCI information bits (a0, 81, &2, &3, --

., @1 Where a0 isLSB and a1 iSMSB) shall correspond

to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the DCH

CCTrCH in the associated DPCH radio frame.

The second set of TFCI information bits (a0, &1, &2, &3, -, & 10k1 Where g isLSB and &, 10«1 iSMSB) shall
correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the

associated DSCH CCTrCH in the corresponding PDSCH radio frame.

The output code word bits are given by :
k-1 10-k-1
bjl - nzzé(al,nx M nl(k,il),nz(k,n)) mod 2; bjz - n:O(

where i,=0, ...,3xkand i,=0, ..., 30-3xk.

Then, the relation between j; (or j,) and i, (or i,) isasfollows:

s kL], | s 1 |k
Jl{3><|<+1 I+l 2{5J)+2J L2 {32—(3><k+1) ('2+2(l+{5D

The functions 7z, 7z, are defined as shown in the following table 9.

Table 9. 7z, 77, functions

az,n x M 771(10—k,i2),n2(10—k,n)) mod 2

m 7 (m,i) fori=o0, ..., 3xm 7,(m,n) forn=0,...,m-1
3101,23,45,6,809,11 0,1,2

4 13,4,56,7,8,9,10,11, 12,13, 14, 15 0,123
510123,456,7,8,9,10,11, 12,13, 14, 30 0,1,2,3,5

6 10,1,2,3,4,57,8,9,12,15, 18, 21, 23, 25, 27, 28, 29, 30 0,1,2,3,4,5
710,1,2,3,4,5,6,7,9,10,11, 13, 14, 15, 17, 20, 21, 22, 24, 25, 28, 29 0,1,23,4,6,7
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4.3.5 Mapping of TFCI words

4.35.1 Mapping of TFCI word in normal mode

The bits of the code word are directly mapped to the dots of the radio frame. Within a dot the bit with lower index is
transmitted before the bit with higher index. The coded bits b, are mapped to the transmitted TFCI bits dy, according to
the following formula:

Ok = Bimod 32

For uplink physical channels regardless of the SF and downlink physical channels, if SF=128, k=0, 1, 2, ..., 29. Note
that this means that bits by and bs; are not transmitted.

For downlink physical channels whose SF <128, k=0, 1, 2, ..., 119. Note that this means that bits b, to by are
transmitted four times and bits b, to bg; are transmitted three times.

4.35.2 Mapping of TFCI word in compressed mode

The mapping of the TFCI bitsin compressed mode is different for uplink, downlink with SF > 128 and downlink with
SF< 128.

43.5.2.1 Uplink compressed mode

For uplink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot formats
in compressed mode do not match the exact number of TFCI coded bits for all possible TGLs. Repetition of the TFCI
bitsis therefore used.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bitsin
the TFCI field in aslot by Nyg¢,. The parameter E is used to determine the number of the first TFCI bit to be repeated.

E= Nsir¢ N7ecy, if the start of the transmission gap is allocated to the current frame.
E =0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.

The TFCI coded bits by are mapped to the bitsin the TFCI fields di. The following relations define the mapping for each
compressed frame.

dk = bk
wherek=0, 1, 2, ..., min (31, D-1).
If D > 32, the remaining positions are filled by repetition (in reversed order):

o = b(E+ k) mod 32

wherek =0, ..., D-33.

43522 Downlink compressed mode

For downlink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot
formats in compressed mode do not match the exact number of TFCI bitsfor all possible TGLs. DTX istherefore used
if the number of bits available in the TFCI fields in one compressed frame exceeds the number of TFCI bits given from
the dot format. The block of bitsin the TFCI fields where DTX is used starts on the first TFCI field after the
transmission gap. If there are more bits available in the TFCI fields before the transmission gap than TFCI bits, DTX is
also used on the bitsin the last TFCI fields before the transmission gap.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bitsin
the TFCI field in aslot by Nyg¢. The parameter E is used to determine the position of the first bit in the TFCI field on
which DTX is used.

E = Nfirg¢ Ntrqy, if the start of the transmission gap is allocated to the current frame.

E =0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.
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Denote the total number of TFCI bitsto be transmitted by F. F = 32 for dot formatsnA or nB, wheren=0, 1, ..., 11
(seetable 11in[2]). Otherwise, F = 128. The TFCI coded bits by are mapped to the bitsin the TFCI fields d. The
following relations define the mapping for each compressed frame.

If E>0,
0k = By moa 32
wherek=0, 1, 2, ..., min (E, F)-1.
IfE<F,
Oe+p-F = Bemod 22
wherek =E, ..., F -1.
DTX isused on dy wherek=min (E, F), ..., min(E, F) +D - F -1.

4.4 Compressed mode

In compressed frames, TGL dots from Ny« t0 Ny are not used for transmission of data. Asillustrated in figure 11, the
instantaneous transmit power isincreased in the compressed frame in order to keep the quality (BER, FER, etc.)
unaffected by the reduced processing gain. The amount of power increase depends on the transmission time reduction
method (see subclause 4.4.3). What frames are compressed, are decided by the network. When in compressed mode,
compressed frames can occur periodically, asillustrated in figure 11, or requested on demand. The rate and type of
compressed frames is variable and depends on the environment and the measurement requirements.

N —‘( I I I —‘( |

\
“Oneframe \
(10 ms) Transmission gap available for

inter-frequency measurements

Figure 11: Compressed mode transmission

4.4.1 Frame structure in the uplink

The frame structure for uplink compressed framesisillustrated in figure 12.

Slot # (N — 1) transmission gap Slot # (N + 1)

< > <€ > >
Data o o 0 00 Data
Pilot TFCI| FBI [TPC[® © o o o o Pilot TFCI| FBI [TPC

Figure 12: Frame structure in uplink compressed transmission
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4.4.2 Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the
transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher
layers independent from the downlink slot format type A or B.

- With frame structure of type A, the pilot field of the last ot in the transmission gap is transmitted. Transmission
isturned off during the rest of the transmission gap (figure 13(a)). In case the length of the pilot field is 2 bits
and STTD is used on the radio link, the pilot bitsin the last slot of the transmission gap shall be STTD encoded
assuming DTX indicators as the two last bitsin the Data2 field.

- With frame structure of type B, the TPC field of the first dot in the transmission gap and the pilot field of the last
slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap
(figure 13(b)). In case the length of the pilot field is 2 bitsand STTD is used on the radio link, the pilot bitsin the
last dot of the transmission gap shall be STTD encoded assuming DTX indicators as the two last bits of the
Data2 field. Similarly, the TPC bits in the first slot of the transmission gap shall be STTD encoded assuming
DTX indicators as the two last bitsin the Datal field.

< Slot # (Nfirg - 1) > < transmission gap > < Slot# (Njg +1) >
18 G Tire
Datal] EQ Data2 PL e o o o o o p |Daal E Cl Data2 PL

(a) Frame structure type A

Slot # (Nfirg - 1 transmission Slot# (Njg + 1
( ( first ) )( gap )( ( last ) )
The T The
Datal cE,C' Data? PL (F:’ e o o o | p Daal (P: Cl Data2 PL

(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission

4.4.3 Transmission time reduction method

When in compressed mode, the information normally transmitted during a 10 ms frame is compressed in time. The
mechanisms provided for achieving this are puncturing, reduction of the spreading factor by afactor of two , and higher
layer scheduling. In the downlink, all methods are supported while compressed mode by puncturing is not used in the
uplink. The maximum idle length is defined to be 7 slots per one 10 ms frame. The slot formats that are used in
compressed frames are listed in [2].

4431 Compressed mode by puncturing

Rate matching is applied for creating a transmission gap in one or two frames. The algorithm for rate matching as
described in subclause 4.2.7 is used.

4.4.3.2 Compressed mode by reducing the spreading factor by 2

The spreading factor (SF) can be reduced by 2 during one compressed radio frame to enabl e the transmission of the
information bitsin the remaining time slots of the compressed frame. This method is not supported for SF=4.

On the downlink, UTRAN can also order the UE to use a different scrambling code in a compressed framethan in a
non-compressed frame. If the UE is ordered to use a different scrambling code in a compressed frame, then thereisa
one-to-one mapping between the scrambling code used in the non-compressed frame and the one used in the
compressed frame, as described in [3] subclause 5.2.1.
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4.4.3.3 Compressed mode by higher layer scheduling

Compressed frames can be obtained by higher layer scheduling. Higher layers then set restrictions so that only a subset
of the allowed TFCs are used in a compressed frame. The maximum number of bits that will be delivered to the
physical layer during the compressed radio frame is then known and a transmission gap can be generated. Note that in
the downlink, the TFCI field is expanded on the expense of the data fields and this shall be taken into account by higher
layers when setting the restrictions on the TFCs. Compressed mode by higher layer scheduling shall not be used with
fixed starting positions of the TrCHs in the radio frame.

4.4.4  Transmission gap position

Transmission gaps can be placed at different positions as shown in figures 14 and 15 for each purpose such as
interfrequency power measurement, acquisition of control channel of other system/carrier, and actual handover
operation.

When using single frame method, the transmission gap is located within the compressed frame depending on the
transmission gap length (TGL) as shown in figure 14 (1). When using double frame method, the transmission gap is
located on the center of two connected frames as shown in figure 14 (2).

Transmission gap Radio frame
—> < >
7 =
#0 #Niirg-1 #N+1 #14

(1) Single-frame method

Transmission gap,
First radio frame < , > Second radio frame

—
#0 #Nyirg-1 #N|g+1 #14
(2) Double-frame method

Figure 14: Transmission gap position

Parameters of the transmission gap positions are calculated as follows.
TGL isthe number of consecutive idle slots during the compressed mode transmission gap:
TGL =3,4,5,7,10, 14
Nrirg SPecifies the starting slot of the consecutive idle slots,
Nfirg = 0,1,2,3,...,14.
N\ shows the number of the final idle slot and is calculated as follows;
If Nfirg + TGL < 15, then Njog = Nfirg + TGL =1 ( in the same frame),
If Nfirg + TGL > 15, then Njag = (Nfirg + TGL — 1) mod 15 ( in the next frame).

When the transmission gap spans two consecutive radio frames, Ny, and TGL must be chosen so that at least 8 dotsin
each radio frame are transmitted.
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Transmission gap
—>
Transmission gap
Transmission gap
< N
= Radio frame -
(1) Single-frame method
First radio frame <Transm|saon gallp> Second radio frame
i
_Transmission gap_
N | 7
!
_Transmission gap,_
N 7
!
4 N
N Radio frame 7

(2) Double-frame method

Figure 15: Transmission gap positions with different Nfirst

4.5 Coding for HS-DSCH

Data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval. The
transmission time interval is 2 ms which is mapped to aradio sub-frame of 3 dots.

The following coding steps can be identified:
- add CRC to each transport block (see subclause 4.5.1);
- bit scrambling (see subclause 4.5.1a);
- code hlock segmentation (see subclause 4.5.2);
- channel coding (see subclause 4.5.3);
- hybrid ARQ (see subclause 4.5.4);
- physical channel segmentation (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);
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- congtellation re-arrangement for 16 QAM (see subclause 4.5.7);
- mapping to physical channels (see subclause 4.5.8).
The coding steps for HS-DSCH are shown in the figure below.

im1&im2:&8im3z s+ Bima ‘

CRC attachment

iml'bimz'bimB""bimB ¢

Bit Scrambling

iml'dimz'dimBV“'dimB ¢

Code block segmentation

Oirl’oirZ'Oir3""0irK ¢

Channel Coding

Ci1:Ci2:Cizr---Ci ¢

Physical Layer Hybrid-ARQ
functionality

R v

Physical channel
segmentation

up,l'up,Z'up,3""up,U v ‘

HS-DSCH
Interleaving

A4 \
Constellation
re-arrangement
for 16 QAM

V1)V, 5V, .V

P17 p2? Tp,3t Fp,U

[ P g I

p.177p,217p,37  Tp,U

Y A

Physical channel mapping

Vo

PhCH#1 PhCH#P

Figure 16: Coding chain for HS-DSCH
In the following the number of transport blocks and the number of transport channelsis always onei.e. m=1, i=1. When

referencing non HS-DSCH formulae which are used in correspondence with HS-DSCH formulae the convention is used
that transport block subscripts may be omitted (e.g. X, may be written X).
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45.1 CRC attachment for HS-DSCH

CRC attachment for the HS-DSCH transport channel shall be done using the general method described in 4.2.1 above
with the following specific parameters.

The CRC length shall always be L, = 24 hits.

4.5.1a Bit scrambling for HS-DSCH

The bits output from the HS-DSCH CRC attachment are scrambled in the bit scrambler. The bits input to the bit

scrambler are denoted by b.,,b, ., B, 5,..., 10, 5 » Where Biis the number of bitsinput to the HS-DSCH bit scrambler
d d

The bits after bit scrambling are denoted d. ., d

iml!*~im,2*¥im3?* ¥imB "

Bit scrambling is defined by the following relation:
d,n = (b

imk — \Mmk

+y,)mod2 k=12...B
and Y, resultsfrom the following operation:
y,=0 -15<)<1

y'y:]. y=1
16

y'y:(z g, Ey'y_xjmodZ 1<y<B,
x=1

where g ={g,,9,.....9,4 5 0,0,0,0,0,0,0,0,0,01,0110} .

Ye =Y, k=12..B.

45.2 Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in
4.2.2.2 above with the following specific parameters.

There will be a maximum of one transport block, i=1. The bits d;1, dipg, dina, .. .dimg iNpUt to the block are mapped to the
bits X1, Xi2, Xi3,...Xixi directly. It follows that X, = B. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are 01, 0;r2, Ojra,- - - Ojrk -

The value of Z = 5114 for turbo coding shall be used.

45.3 Channel coding for HS-DSCH

Channel coding for the HS-DSCH transport channel shall be done with the general method described in 4.2.3 above
with the following specific parameters.

There will be a maximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

45.4 Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the
number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtua buffer as shown in the figure below.

3GPP



Release 6 62 3GPP TS 25.212 V6.2.0 (2004-06)

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about whichis
provided by higher layers. Note that, if the number of input bits does not exceed the virtual IR buffering capability, the
first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical
channel bits available in the HS-PDSCH set inthe TTI.

First Rate Matching Virtual IR Buffer Second Rate Matching
Systematic
bits Noys > RM_S 5
Parity 1
Cc | NTT . A N N . N w
»| DI bits > RM_PL1 P >  RM_PI12 Py DI 0L
separation - - collection
Parity2
bits NPZ NIPL
» RM_P2_1 » RM_P2_2 e
Figure 17: HS-DSCH hybrid ARQ functionality
4541 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHsin
4.2.7.4 above.

45.4.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.2.2.3 above with the following specific parameters.

The maximum number of soft channel bits availablein the virtua IR buffer is Ng which is signalled from higher layers
for each HARQ process. The number of coded bitsin a TTI before rate matchingisN™" this is deduced from
information signalled from higher layers and parameters signalled on the HS-SCCH for each TTI. Note that HARQ
processing and physical layer storage occurs independently for each HARQ process currently active.

If N\ is greater than or equal to N™™ (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching
stage shall be transparent. This can, for example, be achieved by setting e.inus = 0. Note that no repetition is performed.

If Nir is smaller than N'™' the parity bit streams are punctured as in 4.2.7.2.2.3 above by setting the rate matching
parameter AN." = N,, — N™" where the subscriptsi and | refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as & in the algorithm in 4.2.7 above shall be discarded and not counted in the totals for the
streams through the virtual IR buffer.

454.3 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as Jin the algorithm
in 4.2.7.5 above shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the second rate matching stage depend on the value of the RV parameters sand r. The parameter s
can take the value 0 or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s=0). The parameter r (range 0 to ru-1) changestheinitial error variable g, in the case of puncturing. In case of
repetition both parametersr and s change the initial error variable 6. The parameters X;, €yus and €minys are calculated
as per table 10 below.
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Denote the number of bits before second rate matching as Ny for the systematic bits, Ny, for the parity 1 bits, and Ny,
for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Ny, isthe
number of bits available to the HS-DSCH in one TTI and defined as Ngaa=P*3%XNgata1, Where Nyaa1 iS defined in [2].
The rate matching parameters are determined as follows.

For Nyya < Ngg + N, + N 5, puncturing is performed in the second rate matching stage. The number of

p2’

tes = min{NsyS, Ndala} for atransmission that prioritises

systematic bitsand N, o = max{N I (N ot N, ),O} for atransmission that prioritises non systematic bits.

transmitted systematic bitsin atransmissionis N

For Ny, > Ny + N, + N, repetition is performed in the second rate matching stage. A similar repetition rate in

data

N
all bit streamsis achieved by setting the number of transmitted systematic bitsto N, ¢ =| N, Q—d@___ |
’ Ngs 2N,
Ny — N Ny — N
The number of parity bitsin atransmissionis: N, :{wJ and N, = {Q—‘ for the

parity 1 and parity 2 bits, respectively.

Table 10 below summarizes the resulting parameter choice for the second rate matching stage.

Table 10: Parameters for HARQ second rate matching

. X; Eplus €minus
Systematic [ N TN, ‘Nsys ~Nigs
an?rg}i_lz Ny | 2INg | 2 [I]N PL N”’l‘

The rate matching parameter e, is calculated for each bit stream according to the RV parametersr and s using

e, (r) ={(Xi —I_I’ Epluslrmaxj—l) modeplus}+1 in the case of puncturing , i.e, Ny, S Ngo + N +N 5,
and

e (1) ={(X; —[(s+20F) [, /(20 ) |-1) mode, .} +1 for repetition, i.e, Nggu > Ny + N, + N _,.

Where 1 D{O,l, L.r. ]} and I, isthetotal number of redundancy versions allowed by varying I' as defined in
4.6.2. Note that r, varies depending on the modulation mode, i.e. for 16QAM r . = 2 and for QPSK 1. = 4.

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to
y-1(i.e.-1 mod 10 =9).

4544 HARQ bit collection
The HARQ bit collection is achieved using arectangular interleaver of size N, X N, .
The number of rows and columns are determined from:
N,,, =4 for 16QAM and N, = 2 for QPSK
Nool = Ndata/Nrow

where Nyqa 1S used as defined in 4.5.4.3.
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Datais written into the interleaver column by column, and read out of the interleaver column by column starting from
the first column.

N5 IS the number of transmitted systematic bits. Intermediate values N, and N are calculated using:

r col *
col

— Nt,SYS —
N, =] 2 | and Ne = Noge =N, [N

If N.=0 and N, > 0, the systematic bits are written into rows 1...N..

Otherwise systematic bits are written into rows 1...N,+ 1 in the first N, columns and, if Ny >0, alsointorows 1...N; in
the remaining Ny -N. columns.

The remaining space isfilled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1 and 2 bits are written in alternating order, starting with a parity 2 bit in the first available
column with the lowest index humber.

In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4. In
the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.

45.5 Physical channel segmentation for HS-DSCH

When more than one HS-PDSCH is used, physical channel segmentation divides the bits among the different physical
channels. The bitsinput to the physical channel segmentation are denoted by wy, W,, Wa,...Wg, Where R is the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted U p11Up2 Upss K,u
R

number of bitsin one radio sub-frame for each HS-PDSCH, i.e. P. The relation between wy and Upkisgiven
below.

pU - where p is PhCH number and U isthe

For al modes, some bits of the input flow are mapped to each code until the number of bits on the codeis U.
Bits on first PhCH after physical channel segmentation:

u k=W k=1,2,...,U
Bits on second PhCH after physical channel segmentation:

Uy k= Wi+u k:1,2,...,U

Bits on the P" PhCH after physical channel segmentation:

Upk = Wic (P-1)xU k=12,...,U

4.5.6 Interleaving for HS-DSCH

Theinterleaving for FDD is done as shown in figure 18 below, separately for each physical channel. The bitsinput to
the block interleaver are denoted by U p1sUp o Upgs Uy, where p is PhCH number and U is the number of bitsin
one TTI for one PhCH. For QPSK U = 960 and for 16QAM U = 1920. The basic interleaver is as the 2™ interleaver
described in Section 4.2.11. The interleaver is of fixed size: R2=32 rows and C2=30 columns.
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Uy, (QPSK) v, (QPSK)
> Interleaver
(32x 30)
Ui Upier (16QAM) VouVpier (1BQAM)
o | Interleaver
> @x30) | >
Up sz Up e (16QAM) Voksz Vpiea (16QAM)

Figure 18: Interleaver structure for HS-DSCH

For 16QAM, there are two identical interleavers of the same fixed size R2XC2 = 32X30. The output bits from the
physical channel segmentation are divided two by two between the interleavers: bits up and uy .1 go to the first
interleaver and bits up k., and up k3 go to the second interleaver. Bits are collected two by two from the interleavers: bits
Vpk and V. 1are obtained from the first interleaver and bits v .2 and vy 5 are obtained from the second interleaver,
where k mod 4=1.

4.5.7 Constellation re-arrangement for 16 QAM

Thisfunction only appliesto 16 QAM modulated bits. In case of QPSK it is transparent.

The following table describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that Vi, Vpk+1, Vok2: Vpke3s are used, where k mod 4 = 1.

Table 11: Constellation re-arrangement for 16 QAM

constellation

) Output bit i
version se FL)lence Operation
parameter b a
0 VoiVpkaVpre2Vprea None

Vokr2VpkeaVpx Vo

1 Swapping MSBs with LSBs
\ kvp‘k+lmvp,k*3 . .
2 " Inversion of the logical values of LSBs
3 Yortonestpicois Swapping MSBs with LSBs and inversion of logical values of LSBs

The output bit sequences from the table above map to the output bitsin groups of 4, i.e. ryx, Mpke1, Fpke2s Fpxea Wherek
mod 4 = 1.

4.5.8 Physical channel mapping for HS-DSCH
The HS-PDSCH is defined in [2]. The bitsinput to the physical channel mapping are denoted by ry, 1, rp2,...,Ipu, Where p

isthe physical channel number and U is the number of bitsin one radio sub-frame for one HS-PDSCH. The bitsrp are
mapped to the PhCHSs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

4.6 Coding for HS-SCCH

The following information is transmitted by means of the HS-SCCH physical channel.

- Channelization-code-set information (7 bits): Xoes, 11 Xoos 2s -+ Xecs 7

- Modulation scheme information (1 bit): Xms.1
- Transport-block size information (6 bits): Xtbs 1 Xibs2s «-+» Xtbs6
- Hybrid-ARQ process information (3 bits): Xnap, 1 Xhap,2: Xhap,3
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- Redundancy and constellation version (3 bits):

- New dataindicator (1 bit):

- UE identity (16 bits):

46.1 Overview

66

Xnd,1

er,lu er,Za er,3
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Xue,ln Xue,Za ey Xuelﬁ

Figure 19 below illustrates the overall coding chain for HS-SCCH.
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Physical
channel
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Figure 19: Coding chain for HS-SCCH
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4.6.2 HS-SCCH information field mapping

4.6.2.1 Redundancy and constellation version coding
The redundancy version (RV) parametersr, sand constellation version parameter b are coded jointly to produce the

value X,,. X,y is aternatively represented as the sequence Xy, 1, Xrv.2, Xrv 3 Where X, ; isthe MSB. Thisis done according
to the following tables according to the modulation mode used:

Table 12: RV coding for 16 QAM

X (value) s r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 1 1 0
Table 13: RV coding for QPSK
Xw (value) s r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
46.2.2 Modulation scheme mapping

The value of X is derived from the modulation and given by the following:

[0 if QPX
Xm1=11 if 160AM

4.6.2.3 Channelization code-set mapping
The channelization code-set bitS Xees 1, Xees2s -+ Xeos7 &€ coded according to the following:

Given P (multi-)codes starting at code O calculate the information-field using the unsigned binary representation of
integers calculated by the expressions,

for the first three bits (code group indicator) of which X isthe MSB:
XCCS,l! XCCS,Z! XCCS,S = ml n(P-1115-P)
for the last four bits (code offset indicator) of which X4 isthe MSB:

Xoesar Xocss, Xeasor Xees7 = [O-1-LP/8] *15]
The definitions of P and O are givenin [3].

4.6.2.4 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that Xye 1
corresponds to the MSB and X165 t0 the LSB, cf. [14].
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4.6.2.5 HARQ process identifier mapping

Hybrid-ARQ process information (3 bits) Xnap,1, Xnap,2, Xnap3 IS Unsigned binary representation of the HARQ process
identifier where Xnap,1 is MSB.

4.6.2.6 Transport block size index mapping

Transport-block size information (6 bitS) Xis 1, Xis2s - - Xss 1S Unsigned binary representation of the Transport block
Sizeindex where X1 iSMSB.

4.6.3 Multiplexing of HS-SCCH information

The channelization-code-set information Xees 1, Xecs 2 - - -» Xees 7 @A Modul ation-scheme information X1 are multiplexed
together. This gives a sequence of bitsxy 1, X; 2, ..., X1, Where

Xl,i = XCCS,i i:1,2,...,7
Xy = Xmsiz  1=8

The transport-block-size information Xps 1, Xips 2 -- - Xise: Hybrid-ARQ-process information Xnap,1,Xnap.2: Xnap,3:
redundancy-version information X 1, X2, Xn,3 @nd new-data indicator x,q; are multiplexed together. Thisgives a
sequence of bitsSX, 1, X2, ..., X213 Where

X2 = Xibs;i i=1,2,....6
X2,i = Xhap,i-G |:71819
Xoi = %o 1=10,11,12

Xoj = Xngj-12  1=13

46.4 CRC attachment for HS-SCCH

From the sequence of bitS Xy 1, Xg.2, ..., X1.8 X2.1, X2,2, -+ X213 @16 bits CRC is calculated according to Section 4.2.1.1.
This gives a sequence of bitsc,, ¢, ..., Ciswhere

Cx = Pimar-x k=1,2,...,16

This sequence of bits is then masked with the UE Identity Xue1, Xue2, -+ Xue16 @nd then appended to the sequence of bits
X21, X2, -+ X213 t0 fOrm the sequence of bitsys, ¥», ..., Y20, Where

Vi = X i=12,..,13

Vi = (Ciz1z + Xyesi-13) Mod 2 i=14,15,...,29

4.6.5 Channel coding for HS-SCCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits Xy 1,X1 2, ....X1g This
gives asequence of bits z 1, 25, ..., Zi4s,

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bitsyy, », ..., Yoo Thisgives
asequence of bitsz 1, 25, ..., Zp111.

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.
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4.6.6 Rate matching for HS-SCCH

From the input sequence z, 1, 7, 5, ..., Ziagthe bitSz 1, 21 5, 21 4, Z1 8, 21 42, 71 45, Z1.47, Z1 48 @€ puNctured to obtain the output
sequence ry1,f12...r1 40

From the input sequence z1, 5, ..., Z111 the bitS 2,1, 2,5, 223, 224, Zo5, Zo6, 227, o8, 2212, Zoaa 22150 Zo.24r Zo.a2s Zoa, Zosas
Zo57, 22,601 22,660 22,69 22,96+ 22,99 22101y 22,102y 22,104 22,105+ 22,106+ 22,107 22,108y 22,109 Z2,110: Z2,111 @€ punctured to obtain the
output sequence ry1,r. ..M 2.80-

4.6.7 UE specific masking for HS-SCCH

The rate matched bitsry 1,/ 5...r1 40 Shall be masked in an UE specific way using the UE identity Xue 1, Xue2, - - - Xue 16y 1O
produce the bits s; 1,5, ...S1 40-

Intermediate code word bits by, i=1,2...,48, are defined by endcoding the UE identity bits using the rate % convolutional
coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using
the rate matching rule of Section 4.6.6 for the HS-SCCH part 1 sequence, that is, the intermediate code word bits b,
by, by, bg, bay, bys, baz, bag arepunctured to obtain the 40 bit UE specific scrambling sequence ¢;, C;, ....Cqo. .

The mask output bits s, 1,5 »...S1 40 are calculated as follows:
Sk =(rix + ¢ mod 2 fork=1,2...40

4.6.8 Physical channel mapping for HS-SCCH
The HS-SCCH sub-frameis described in[2].

The segquence of bits S 1, S;2,, .-+ S1.40 IS Mapped to thefirst slot of the HS-SCCH sub frame. The bits s, are mapped to
the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

The sequence of bitsr, g, 22, -..,,M280 1S Mapped to the second and third slot of the HS-SCCH sub frame. The bitsr;
are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to
k.

4.7 Coding for HS-DPCCH

Data arrives to the coding unit in form of indicators for measurement indication and HARQ acknowledgement.
The following coding/multiplexing steps can be identified:

- channel coding (see subclause 4.7.1);

- mapping to physical channels (see subclause 4.7.2).

The general coding flow is shown in the figure below. Thisisdone in paralldl for the HARQ-ACK and CQI asthe flows
are not directly multiplexed but are transmitted at different times.
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HARQ-ACK cQl
‘ ag,a,...a, #
Channel coding Channel Coding
W, Wy, Wy, ... W, bg,b,...byg
Y Y
Physical channel mapping Physical channel mapping
PhCH PhCH

Figure 20: Coding for HS-DPCCH

4.7.1 Channel coding for HS-DPCCH

Two forms of channel coding are used, one for the channel quality information (CQI) and another for HARQ-ACK
(acknowledgement).

4.7.1.1 Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table
13A. The output is denoted wg, Wi,...Wyg.

Table 13A: Channel coding of HARQ-ACK

HARQ-ACK Wo | Wy | Wo | W | Wg | Ws | Wg | Wy | Wg | Wy

message to be

transmitted

ACK 11| 1|11 |2 1]1]1]1

NACK 0 0 0 0 0 0 0 0 0 0
4.7.1.2 Channel coding for HS-DPCCH channel quality information

The channel quality information is coded using a (20,5) code. The code words of the (20,5) code are alinear
combination of the 5 basis sequences denoted M; ,, defined in the table below.
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Table 14: Basis sequences for (20,5) code

=<

[EnY
o
O|0O|I0|0O|0OFR|IOIFRIO|IFR|IO|IFRO|F|O|F|O|F|O|F|:

0 Mi,1 Mi,2 Mis
0 0 0

=<

i4

OO |IN[O|A AR |WIN|F|O|—

olojo|o|o|r|r|o|lo|r|r|olo|r|r|lo|lo|k |-
olojo|o|o|r|r|r|r|o|lo|o|o|r|kr|ik|k|lolo
olojolo|lor|r|k|k|kr|r |k ~|lolojo|lolo|lo
N R R R

The CQI values 0 .. 30 as defined in [4] are converted from decimal to binary to map them to the channel quality
information bits (10000) to (1111 1) respectively. The information bit pattern (0 0 0 0 0) shall not be used in this
release. The channel quality information bitsare &y, &, &, as, &, (Where & is LSB and a, is MSB). The output code
word bits b; are given by:

b=>(@xM,)mod2
wherei =0, ..., 19.

4.7.2 Physical channel mapping for HS-DPCCH

The HS-DPCCH physical channel mapping function shall map the input bits wy directly to physical channel so that bits
are transmitted over the air in ascending order with respect to k.

The HS-DPCCH physical channel mapping function shall map the input bits by directly to physical channel so that bits
are transmitted over the air in ascending order with respect to k.

4.8 Coding for E-DCH

Figure 21 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH. Data
arrives to the coding unit in form of a maximum of one transport block once every transmission timeinterval (TT1). The
following coding steps can be identified:

- Add CRC to the transport block

- Code block segmentation

- Channel coding

- Physical layer hybrid ARQ and rate matching

- Physical channel segmentation

- Interleaving
- Physical channel mapping
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The coding steps for E-DCH transport channel are shown in the figure below.

aim:l'aimzvaimz """ aimA #

CRC attachment

0i1:Bim2 Bimz s+ b,

im1~im27~im3 imB ‘

Code block segmentation

0ir1:0ir2:Ojrg1+++:Ojnc \

Channel Coding

Ci1:Ci2:Cigr--:Ci \

Physical Layer Hybrid-ARQ

functionality/Rate matching

S 1,5 1S g1-iSg Y

Physical Channel
Segmentation

Up.up) +

Interleaving &

Physical channel mapping ||

v

Physical channel(s)

Figure 21: Transport channel processing for E-DCH

In the following the number of transport blocks per TT1 and the number of transport channelsis awaysonei.e. =1
and i=1. When referencing non E-DCH formulae which are used in correspondence with E-DCH formulae the
convention is used that transport block subscripts may be omitted (e.g. X; may be written X).

48.1 CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in
4.2.1 above with the following specific parameters.

The CRC length shall always be L;=24 bits.

4.8.2 Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method
described in 4.2.2.2 with the following specific parameters.

There is a maximum of one transport block. The bits B,,0,,5,03,-+-, B g input to the block are mapped to the bits

Xi11 %2 Xi35-0) Xy, directly. It follows that X; = B;. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are Oir1, Oirp, Oirz; .-, Oirk-

The value of Z = 5114 for turbo coding shall be used.
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4.8.3 Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
section 4.2.3 above with the following specific parameters.

There is a maximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARO functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by
the redundancy version (RV) parameters.

Rate Matching
Systematic
bit N N
- e - RM_S LY
N Parity 1
L» bit bits Npl Nl,pl bit Ne,data
) > RM P12 (" )
separation - = collection
Parity2
bit
= N2 » RMP22 Nt"’2>
Figure 22: E-DCH hybrid ARQ functionality
4.8.4.1 Determination of SF and number of PhCHs needed

The maximum amount of puncturing that can be applied is

- 1-PLonmax if the number of code channelsis less than the maximum allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PL oy, if the number of code channels equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bits per TTI of one E-DPDCH for all possible spreading factors is denoted by Nss, Nao, Nig, Ng,
N, and N,, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on all PACHS, Ne gata. then are { Nes, Nsp, Nig, Ng,
N, 2XNg, 2XNo, 2XNo+2XN,} .

SETO0 denotes the set of Ne 4a1a Values alowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be a subset of { Nes, N3, Nig, Ng, Ny, 2XNg, 2XNp, 2XNp+2XN,} .

The total number of bitsina TTI before rate matching with transport format j is Ne;. The total number of bits available
for the E-DCH transmission per TTI with transport format j, Ne gata i, 1S determined by executing the following

algorithm:
SET1 = { Nedata inN SETO such that Ne gaia — Nej IS NON negative }

If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then

Ne,dataj = min SET1

Else
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SET2 = { Negata iN SETO such that Ne gata = PLnon-max X Nej iS NON negative }

If SET2 is not empty then

Sort SET2 in ascending order

Ne gata = Min SET2

—&,uad.

While Ne gata 1S NOt the max of SET2 and the follower of N gaa requires no additional E-DPDCH do

Ne gata = follower of N gaa in SET2

—&,udd.

End while

Nedalg' = Nedata

Else
Ne dataj = max SETO provided that Ne gataj - PLmax X Nej iS NON negative
Endif
End if
4.8.4.2 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs in
4.2.7.4.1 above.

4.8.4.3 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in
4.2.7.5 with the following specific parameters. Bits selected for puncturing which appear as§ in the algorithm in 4.2.7.5
shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the rate matching stage depend on the value of the RV parameterssand r. The s and r combinations
corresponding to each RV allowed for the E-DCH are listed in the table bel ow.

Table 15: RV for E-DCH

E-DCH RV Index

(=) (=] ) [&]
Ll [ (=] [ t]

(Lo 1N (I [

The parameter e,,s, Eminus @0d &, are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

- qu: Nm = Nn? = NPi/3

— = Noata = Ne gataj

I =2

4.8.4.4 HARO bit collection

The HARQ bit collection shall be performed according to the general method specified in 4.5.4.4 above using the
specific parameter N;,,=2 as input.
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485 Physical channel segmentation for E-DCH

When more than one E-DPDCH is used, physical channel segmentation distributes the bits among the different physical
channels. The bitsinput to the physical channel segmentation are denoted by sy, S, Ss, ....Sz, Where Ris the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted u, Where p is the PhCH number. U(p) is the number of
physical channel bitsin one E-DCH TTI for the p" E-DPDCH. The relation between s, and Up  is given below.

Bits on first PhCH after physical channel segmentation:

Uy =S k=1,2,..U()

Bits on p" PhCH after physical channel segmentation:

Uk =S o k=12, ...U(p
k+> U (q)

q=1

4.8.6 Interleaving for E-DCH

Interleaving for the E-DCH transport channel shall be done according to the general method described in section 4.2.11
with the specific parameter U=U(p).

4.8.7 Physical channel mapping for E-DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted vy, 1, V2, ..., Vpu(m)-
The bits v, are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order
with respect to k.

4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:

- Retransmission sequence number (RSN)

- E-TECI information

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.
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Figure 23: Coding chain for E-DPCCH

4.9.2 E-DPCCH information field mapping

49.2.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that X ; corresponds to the MSB.

4922 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the
current one.

The RSN value for each initial transmission of an E-DCH transport block is 0. For the first retransmission the RSN
valueis 1, for the second retransmission the RSN valueis 2 and for each further retransmission the RSN valueis 3. The
RSN is mapped such that X<, 1 corresponds to the M SB.

The applied E-DCH RV index specifying the used RV (sand r parameter) depends on the RSN, the used coding rate
and if RSN=3 also from the TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CEN, for 2 ms TTI

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within agiven CFEN, starting from O for the first TTI to 4 for
thelast TTI. Naro iSthe number of Hybrid ARQ processes.

Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Coding Rate <1/2 1/2 £ Coding Rate
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Narolmod 2] x 2 LTTIN/Naro] mod 4
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The UE shall use either

* anRV.index asindicated in Table 16 and according to the RSN

» or,if signalled by higher layers only E-DCH RV index 0 independently of the RSN.

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI information Xy 1, Xitci,2. - --. Xiai,7. the retransmission sequence NUMbEr Xrs 1, Xrsn,2 8Nd X, 1 are multiplexed
together. This gives a sequence of bits X, X,, ..., Xio Where

X=Xk k=12
X = Xifci k-2 k=34,...9
X = Xn1 k=10

4.9.4 Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output X;, Xy, ..., X0 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (XXM, )mod2_ i=0,1,...29
n=0

The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
495 Physical channel mapping for E-DPCCH

The E-DPCCH is described in [2]. The sequence of bits 7y, z, ..., z,g output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect to k. If the E-DCH TTI is equal to 10 ms the sequence of hitsis transmitted in all the
E-DPCCH sub frames of the E-DPCCH radio frame.

4.10 Coding for E-AGCH

The absolute grant Xag 1, Xag2. ... Xagw iS transmitted by means of the absolute grant channel (E-AGCH).

4.10.1 Overview

Figure 24 below illustrates the overall coding chain for the E-AGCH.
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Figure 24: Coding for E-AGCH

4.10.2 CRC attachment for E-AGCH

The E-RNTI isthe E-DCH Radio Network Identifier defined in [13]. It is mapped such that x4, corresponds to the
MSB.

From the sequence of bitS Xag1, Xag.2: ... Xaqw @ 16 bit CRC is calcul ated according to section 4.2.1.1. That gives the
sequence of bits ¢, Cy, ..., Cig Where

Ce = Pimar- k=1,2,...16

This sequence of bitsis then masked with Xiq 1, Xid2. ..., Xia.16 and appended to the sequence of bits Xag 1, Xag2. .-+, Xaguw tO
form the sequence of bitsy, Vs, ..., Y16 Where

VimXegi  1=1,2, ... W

Yi= (Ciow.+ Xigii-w) Mod 2 i=w+1, ..., w+16

4.10.3 Channel coding for E-AGCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1 is applied to the sequence of bitsy, Yo, ..., Y16
resulting in the sequence of bits z;, 2, ..., Zsw+24).

4.10.4 Rate matching for E-AGCH

Rate matching is applied to obtain the output sequencery, I, ..., e. from the input sequence z;, z, ..., Zayw+24)-
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4.10.5 Physical channel mapping for E-AGCH

The E-AGCH sub frame is described in [2]. The sequence of bitsry, rp, ..., I'e_iS mapped to the corresponding E-AGCH
sub frame. The bitsr, are mapped so that they are transmitted over the air in ascending order with respect to k. If the
E-DCH TTI is equal to 10 ms the sequence of bits is transmitted in only one or in all the E-AGCH sub frames of the
E-AGCH radio frame.

4.11 Mapping for E-RGCH Relative Grant

4.11.1 Overview

Therelative grant is transmitted on the E-RGCH as described in [2].

4.11.2 Relative Grant mapping

The relative grant (RG) command is mapped to the relative grant value as described in the table below.

Table 17: Mapping of RG value

Command RG Value (serving) RG Value (non serving)
UpP +1 not allowed
HOLD 0 0
DOWN -1 -1

4.12  Mapping for E-HICH ACK/NACK

4.12.1 Overview

The ACK/NACK istransmitted on the E-HICH as described in [2].

4.12.2 ACK/NACK mapping

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.

Table 18: Mapping of HARO Acknowledgement

Command HARQ acknowledgement
indicator
ACK +1

NACK (non serving)
NACK (serving)

s lo
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Annex A (informative):
Blind transport format detection

A.1  Blind transport format detection using fixed positions

A.1.1 Blind transport format detection using received power ratio

For the dual transport format case (the possible data rates are 0 and full rate, and CRC is only transmitted for full rate),
blind transport format detection using received power ratio can be used.

The transport format detection is then done using average received power ratio of DPDCH to DPCCH. Define the
following:

- Pc: Received power per bit of DPCCH calculated from all pilot and TPC bits per slot over aradio frame;

- Pd: Received power per bit of DPDCH calculated from X bits per dot over aradio frame;

X: the number of DPDCH bits per dot when transport format correspondsto full rate;
- T: Threshold of average received power ratio of DPDCH to DPCCH for transport format detection.
The decision rule can then be formulated as:
If Pd/Pc >T then:
- full rate transport format detected;
else

- zero rate transport format detected.

A.1.2 Blind transport format detection using CRC

For the multiple transport format case (the possible datarates are O, ..., (full rate)/r, ..., full rate, and CRC is transmitted
for al transport formats), blind transport format detection using CRC can be used.

At the transmitter, the data stream with variable number of bits from higher layersis block-encoded using a cyclic
redundancy check (CRC) and then convolutionally encoded. CRC parity bits are attached just after the data stream with
variable number of bits as shown in figure A.1.

The receiver knows only the possible transport formats (or the possible end bit position { neq}) by Layer-3 negotiation.
The receiver performs Viterbi-decoding on the soft decision sample sequence. The correct trellis path of the Viterbi-
decoder ends at the zero state at the correct end bit position.

The blind transport format detection method using CRC traces back the surviving trellis path ending at the zero state
(hypothetical trellis path) at each possible end bit position to recover the data sequence. For each recovered data
sequence error-detection is performed by checking the CRC, and if there is no error, the recovered sequence is declared
to be correct.

The following variable is defined:
S(nend) =-10 IOg ( (aO(nend) - E\’nin(nend) ) / (aﬂax(nend)'amin(nend) ) ) [dB] (Eq 1)

where 8ma(Nend) aNd ayin(Neng) are the maximum and minimum path-metric values among all survivors at end bit
POSition Ney, and ay(Neng) IS the path-metric value at zero state.
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In order to reduce the probability of false detection (this happens if the selected path is wrong but the CRC misses the
error detection), a path selection threshold D isintroduced. The threshold D determines whether the hypothetical trellis
path connected to the zero state should be traced back or not at each end bit position ngy. If the hypothetical trellis path
connected to the zero state that satisfies:

S(Ne) <D (Eq. 2)

isfound, the path is traced back to recover the frame data, where D is the path selection threshold and a design
parameter.

If more than one end bit positions satisfying Eq. 2 is found, the end bit position which has minimum value of s(ngyg) is
declared to be correct. If no path satisfying Eq. 2 is found even after all possible end bit positions have been exhausted,
the received frame datais declared to bein error.

Figure A-2 shows the procedure of blind transport format detection using CRC.

Possible end bit

.. Neng = 1 Nend = 2 Nend = 3 Neng = 4
positions Nepg

v v v

Data with variable number of bits CRC Empty

Figure A.1: An example of data with variable number of bits.
Four possible transport formats, and transmitted end bit position nend =3
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START
Neng = 1
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Viterbi decoding (ACS operation) Neng = Mot + 1
to end bit position n,

v
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No

IS Ny, the
maximum value?

: Output detected
Tracing back : - -
from end bit position n,,, end bit poitlon Mend
Cdculation of CRC parity END
for recovered data
NG
A
* |If the value of detected n,,y’ is
“0", the received frame data is
declared to bein error.
Comparison Shin =< S(Nena)
Of S(nend) A
Smin > S(nend)
Sr‘nin = S(nend)
r‘Iend, = I"Iend

Figure A.2: Basic processing flow of blind transport format detection
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Annex B (informative):

Compressed mode idle lengths

The tables B.1-B.3 show the resulting idle lengths for different transmission gap lengths, UL/DL modes and DL frame
types. The idle lengths given are calculated purely from the slot and frame structures and the UL/DL offset. They do not

contain margins for e.g. synthesizer switching.

B.1 Idle lengths for DL, UL and DL+UL compressed
mode
Table B.1: Parameters for DL compressed mode
TGL DL Spreading Idle length | Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 A 1.73-1.99 (S)
B 512 -4 1.60 —1.86 Puncturing, (D) =(1,2) or (2,1)
4 A 2.40 — 2.66 Spreading factor (S)
B 2.27-2.53 division by 2 or (D) =(1,3), (2,2) or (3,1)
5 A 3.07 - 3.33 Higher layer )
B 2.93-3.19 scheduling (D) = (1,4), (2,3), (3, 2) or
(4.1)
7 A 4.40 — 4.66 (S)
B 4.27 - 4.53 (D)=(1,6), (2,5), (3,4), (4,3),
(5,2) or (6,1)
10 A 6.40 — 6.66 (D)=(3,7), (4,6), (5,5), (6,4) or
B 6.27 — 6.53 (7,3)
14 A 9.07 —9.33 (D) =(7,7)
B 8.93-9.19
Table B.2: Parameters for UL compressed mode
TGL Spreading Idle length | Transmission time Idle frame
Factor [ms] Reduction method Combining
3 2.00 (S)
256 -4 Spreading factor (D) =(1,2) or (2,1)
4 2.67 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 3.33 scheduling (S)
(D) =(1,4), (2,3), (3,2) or
4.1)
7 4.67 (S)
(D)=(1,6), (2,5), (3,4), (4.3),
(5,2) or (6,1)
10 6.67 (D)=(3,7), (4,6), (5,5), (6,4) or
(7.3)
14 9.33 (D) =(7,7)
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Table B.3: Parameters for combined UL/DL compressed mode

TGL DL Spreading Idle length | Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 1.47-1.73 (S)
AorB DL: DL: (D) =(1,2) or (2,1)
4 512 -4 2.13-2.39 Puncturing, (S)
Spreading factor (D) =(1,3), (2,2) or (3,1)
5 UL: 2.80 —3.06 division by 2 or S)
256 -4 Higher layer (D) = (1,4), (2,3), (3, 2) or
scheduling (4,1)
7 4.13-4.39 (S)
UL (D)=(1,6), (2,5), (3,4), (4,3),
Spreading factor (5,2) or (6,1)
10 6.13 — 6.39 division by 2 or  [(D)=(37), (4,6), (5,5), (6,4) or
Higher layer ‘
14 8.80 — 9.06 scheduling (D) =(7,7)

(S): Single-frame method as shown in figure 14 (1).

(D): Double-frame method as shown in figure 14 (2). (x,y) indicates x: the number of idle slotsin the first frame,
y: the number of idle slots in the second frame.

NOTE: Compressed mode by spreading factor reduction is not supported when SF=4 is used in normal mode
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Annex C (informative):
Change history

Change history

Date TSG# | TSG Doc. | CR | Rev Subject/Comment Old | New
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matching
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31/03/00 | RAN_07 |RP-000061| 036 | - |Reconfiguration of TFCS 3.111(3.2.0
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31/03/00 | RAN_07 [RP-000061| 039 | 1 |Clarification on TFCI coding input 3.11(3.2.0
31/03/00 | RAN_07 [RP-000061( 041 | 2 |Correction of UL compressed mode by higher layer scheduling 3.111]3.2.0
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31/03/00 | RAN_07 [RP-000061( 045 | - |Editorial corrections 3.11(3.2.0
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31/03/00 | RAN_07 [RP-000061| 049 [ - |Editorial changes to Annex A 3.11(3.2.0
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turbo code puncturing
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parameters
31/03/00 | RAN_07 [RP-000062( 060 | 1 |Editorial changes of channel coding section 3.111]3.2.0
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26/06/00 | RAN_08 [RP-000266| 072 | 4 |Corrections to 25.212 (Rate Matching, p-bit insertion, PhCH 3.20 | 3.3.0
segmentation)

26/06/00 | RAN_08 |RP-000266| 073 | - |Editorial correction in 25.212 coding/multiplexing 3.2.0 | 3.3.0

26/06/00 | RAN 08 |RP-000266( 074 | 2 |Bit separation of the Turbo encoded data 3.2.0 | 3.3.0
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Change history
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07/06/02 | RAN_16 [RP-020316( 131 | 2 |Removal of inconsistencies and ambiguities in the HARQ 5.0.0 | 5.1.0
description
07/06/02 | RAN_16 |RP-020316| 132 | - |Rate Matching and Channel Coding for HS-SCCH 5.0.0 [ 5.1.0
07/06/02 | RAN_16 |[RP-020316| 137 | - |Basis sequences for HS-DPCCH Channel Quality information code | 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020316| 145 | 5 |UE specific masking for HS-SCCH partl 5.0.0 [ 5.1.0
14/09/02 | RAN 17 [RP-020582| 141 | 1 |Bit scrambling for HS-DSCH 5.1.0 | 5.2.0
15/09/02 | RAN_17 |RP-020582| 148 Physical channel mapping for HS-DPCCH 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020582| 149 HARQ bit collection 5.1.0 | 5.2.0
15/09/02 | RAN_17 |RP-020582| 150 | 1 [Coding for HS-SCCH 5.1.0 | 5.2.0
15/09/02 | RAN_17 |RP-020582| 151 Correction to UE specific masking for HS-SCCH partl 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020568| 155 | 2 [Clarification of the definition of layer 1 transport channel numbers 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020573| 157 Numbering Corrections 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020645( 158 | 1 |Specification of H-RNTI to UE identity mapping 5.1.0 [ 5.2.0
20/12/02 | RAN_18 [RP-020846| 163 | - |Correction of CQI index to bit mapping 5.2.0 [ 5.3.0
20/12/02 | RAN_18 [RP-020846| 164 [ - |Correction of mapping of HARQ-ACK 5.2.0 [ 5.3.0
26/03/03 | RAN_19 [RP-030134| 165 | 1 |Correction of CQI index to bit mapping 5.3.0 [ 5.4.0
26/03/03 | RAN_19 |RP-030134( 166 | 3 |Correction of bit scrambling of HS-DSCH 5.3.0 | 54.0
26/03/03 | RAN_19 |RP-030134 Correction of subscript for modulation scheme information 5.3.0 | 54.0
23/06/03 | RAN_20 |RP-030272( 172 | 1 |Clarification of TPC and Pilot transmission with STTD in 5.4.0 | 5.5.0
compressed mode
23/06/03 | RAN_20 [RP-030272| 173 | 2 |Correction on the flexible TFCI coding in the DSCH hard split mode | 5.4.0 | 5.5.0
for Rel5
21/09/03 | RAN_21 |[RP-030456| 178 | 4 |Clarification on Single Transport Format Detection 5.5.0 [ 5.6.0
21/09/03 | RAN_21 |RP-030456| 179 | - |Correction on table number in first interleave description 5.5.0 [ 5.6.0
21/09/03 | RAN_21 [RP-030456| 180 [ 3 |Broadening the conditions that require UEs to perform BTFD for the| 5.5.0 | 5.6.0
case of HS-DSCH reception
06/01/04 | RAN_22 |RP-030647| 183 | - |Clarification of the CRC attachment procedure for HS-SCCH 5.6.0 | 5.7.0
06/01/04 | RAN_22 [RP-030647| 184 | 1 |Correction of UE identity notation 5.6.0 [ 5.7.0
06/01/04 | RAN_22 |RP-030644( 185 | - |HARQ process identifier mapping 5.6.0 [ 5.7.0
06/01/04 | RAN_22 |RP-030712| 186 Alignment of terminology across 3GPP documentation 5.6.0 [ 5.7.0
13/01/04 | RAN_22 - - - | Created for M.1457 update 5.7.0 [ 6.0.0
23/03/04 | RAN_23 |RP-040085| 187 | 1 |CCTrCH definition extension to HS-DSCH 6.0.0 | 6.1.0
09/06/04 | RAN_24 |RP-040230| 191 [ 1 |Clarification of Channelization Code-Set Mapping 6.1.0 | 6.2.0

3GPP



3GPP TSG-RAN WG1 Meeting #39 Tdoc % R1-041516
Yokohama, Japan, November 15-19, 2004

CR-Form-v7.1

CHANGE REQUEST
¥ 25.213 CR 071 grev 2 ¥ Current version: 600 ¥

For HELP on using this form, see bottom of this page or look at the pop-up text over the ¥ symbols.

Proposed change affects:  UICC apps&e|:| ME Radio Access Network Core Network|:|
Title: ¥ Introduction of E-DCH
Source: ¥ RANWG1
Work item code: 3 EDCH-Phys Date: 3 25/11/2004
Category: ¥ B Release: 3 Rel-6
Use one of the following categories: Use one of the following releases:
F (correction) Ph2 (GSM Phase 2)
A (corresponds to a correction in an earlier R96 (Release 1996)
release) R97 (Release 1997)
B (addition of feature), R98 (Release 1998)
C (functional modification of feature) R99 (Release 1999)
D (editorial modification) Rel-4  (Release 4)
Detailed explanations of the above categories can Rel-5 (Release 5)
be found in 3GPP TR 21.900. Rel-6  (Release 6)

Rel-7 (Release 7)

Reason for change: 3 Introduction of E-DCH in Rel-6.
Summary of change: 3

Consequences if ¥ E-DCH will not be completely specified in Rel-6.
not approved:

Clauses affected: ¥ 2,3,4,5

Y|N
Other specs ¥ X Other core specifications ¥ 25.201, 25.211, 25.212, 25.214, 25.215
affected: Test specifications
O&M Specifications

Other comments: 23

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

CR page 1



3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.

CR page 2



Error! No text of specified style in document. 3 Error! No text of specified style in document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.  In the case of areference to a 3GPP document
(including a GSM document), a non-specific reference implicitly refers to the latest version of that document in
the same Release as the present document.

[1] 3GPP TS 25.201: "Physical layer - general description”.
[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)."
[3] 3GPP TS 25.101: "UE Radio transmission and Reception (FDD)".
[4] 3GPP TS 25.104: "UTRA (BS) FDD; Radio transmission and Reception”.
[5] 3GPP TS 25.308: "UTRA High Speed Downlink Packet Access (HSDPA); Overall description”.
[6] 3GPP TS 25.214: "Physical layer procedures (FDD)".
[7] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
3 Symbols and abbreviations

3.1 Symbols

For the purposes of the present document, the following symbols apply:

Cehsrn: n:th channelisation code with spreading factor SF

Corens: PRACH preamble code for n:th preamble scrambling code and signature s
Ceaccns PCPCH access preamble code for n:th preamble scrambling code and signature s
Cecdns PCPCH CD preamble code for n:th preamble scrambling code and signature s
Csgs: PRACH/PCPCH signature code for signature s

Sdpch,n- n:th DPCCH/DPDCH uplink scrambling code

Si-pren: n:th PRACH preamble scrambling code

S--msgyn: n:th PRACH message scrambling code

Se-acc n:th PCPCH access preamble scrambling code

Secd: n:th PCPCH CD preamble scrambling code

Se-msgn- n:th PCPCH message scrambling code

Sl n: DL scrambling code

Cosc: PSC code

Csso n:th SSC code

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

16QAM 16 Quadrature Amplitude Modulation
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AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Control Channel

CCPCH Common Control Physical Channel

CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

DCH Dedicated Channel

DPCH Dedicated Physical Channel

DPCCH Dedicated Physical Control Channel

DPDCH Dedicated Physical Data Channel

E-AGCH E-DCH Absolute Grant Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel

FDD Fregquency Division Duplex

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Physical Channel for HS-DSCH
Mcps Mega Chip Per Second

OVSF Orthogonal Variable Spreading Factor (codes)
PDSCH Physical Dedicated Shared Channel

PICH Page Indication Channel

PRACH Physical Random Access Channel

PSC Primary Synchronisation Code

RACH Random Access Channel

SCH Synchronisation Channel

SSC Secondary Synchronisation Code

SF Spreading Factor

UE User Equipment

4.1

Uplink spreading and modulation

Overview

Spreading is applied to the physical channels. It consists of two operations. Thefirst is the channelisation operation,
which transforms every data symbol into a number of chips, thus increasing the bandwidth of the signal. The number of
chips per data symbol is called the Spreading Factor (SF). The second operation is the scrambling operation, where a
scrambling code is applied to the spread signal.

With the channelisation, data symbols on so-called |- and Q-branches are independently multiplied with an OV SF code.
With the scrambling operation, the resultant signals on the |- and Q-branches are further multiplied by complex-valued
scrambling code, where | and Q denote real and imaginary parts, respectively.

4.2 Spreading

4.2.1 DRCCH/BPDCH/HS-BPCCHDedicated physical channels

The possible combinations of maximum number of the respective dedicated physical channels which a UE may support
simultaneously in addition to the DPCCH are specified in table 0. The actual UE capability may be lower than the
values specified in table O; the actual dedicated physical channel configuration isindicated by higher layer signalling.
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Table 0: Maximum number of simultaneous uplink dedicated channels

Configuration # DPDCH HS-DPCCH E-DPDCH E-DPCCH
1 6 1 - -
2 1 1 2 1
3 - 1 4 1

Figure 1 illustrates the principle of the uphk-spreading of uplink dedicated physical channels (-s-DPCCH, DPDCHs, -
and-HS-DPCCH, E-DPCCH, E-DPDCHs).

The binary input sequences of all phvsu cal channels are converted to real valued sequencesBPCCH-DPDCHsand-HS-
d-al , i.e. the binary value "0" is mapped to the real value +1,
the bl nary vaI ue"1"is mapped to the real vaI ue —1 and the val ue"DTX" (HS-DPCCH only) is mapped to the real
value -0.

DPCCH

DPDCHs —— Sdpch
———» Spreading

A\

Sdpch,n

HS-DPCCH Shs-dpech +iQ
—— - Spreading > EE

E-DPDCHs

E-DPCCH ——— Se-dpen
———» Spreading >

Figure 1: Spreading for uplink dedicated channels

The spreading operation is specified in subclauses 4.2.1.1 to 4.2.1.3 for each of the dedicated physical channels; it
includes a spreading stage, aweighting stage, and an |Q mapping stage. In the process, the streams of real-valued chips
on the | and Q branches are summed; this results in a complex-valued stream of chips for each set of channels.

As described in figure 1, the resulting complex-val ued streams Syucn, Shs dpcch 8Nd Segpen &€ SUMmed into asingle
complex-valued stream which is then scrambled by the complex-valued scrambling code Sipenn. The scrambling code
shall be applied aligned with the radio frames, i.e. the first scrambling chip corresponds to the beginning of aradio
frame.

NOTE: Although subclause 4.2.1 has been reorganized in this release, the spreading operation for the DPCCH,
DPDCH remains unchanged as compared to the previous release.

4.2.1.1 DPCCH/DPDCH

Figure laillustrates the spreading operation for the uplink DPCCH and DPDCHs.
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Sdpch

Cd.2 Bq
DPDCH, % %

DPDCH,

DPDCHge

DPCCH % %

Figure 1A: Spreading for uplink DPCCH/DPDCHs

Cd4 Ba
Cds B EE ‘ Q
Ce Bc

The DPCCH is spread to the chip rate by the channelisation code ¢.. The n:th DPDCH called DPDCH,, is spread to the
chip rate by the channelisation code cy .

After channelisation, the real-valued spread signals are weighted by gain factors, 3. for DPCCH, (34 for all DPDCHSs.

The 3. and 34 values are signalled by higher layers or calculated as described in [6] 5.1.2.5. At every instant in time, at
least one of the values 3; and 34 has the amplitude 1.0. The 3. and 34 values are quantized into 4 bit words. The
quantization steps are given in table 1.
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Table 1: The quantization of the gain parameters

Signalling values for

Bc__and By

Quantized amplitude ratios

Be__and Bq

1.0

14/15

13/15

12/15

11/15

10/15

9/15

8/15

7/15

6/15

5/15

4/15

3/15

2/15

1/15

1O = N [w I oo [N floo o ||5 “: |||3 |$ ||; |5

Switch off

4212 HS-DPCCH

Figure 1billustrates the spreading operation for the HS-DPCCH.

Chs

HS-DPCCH
(If Nrnacapacn = 0, 2, 4 or 6) ~ |

HS-DPCCH

(If Nrmax-dpdeh = 1, 3, 5)

I+jQ

Shs—dpcch

Figure 1B: Spreading for uplink HS-DPCCH

The HS-DPCCH isshall be spread to the chip rate by the channelisation code Cps.

After channelisation, the real-valued spread signals are weighted by gain factor B,

The By, value is derived from the power offset Aack_, Anack @nd Aco, Which aresignalled by higher layers as described

in[6] 5.1.2.5A.

The relative power offsets A ack, Anack and Acg, are quantized into amplitude ratios as shown in Table 1A.
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Table 1A: The quantization of the power offset

Signalling values for Quantized amplitude ratios for
A ack, Anack and Aco

Aus-precn J

1

30/15
24/15
19/15
15/15
12/15
9/15
8/15
6/15
5/15

1O - N flw |l oo | |loo

HS-DPCCH shall be mapped to the | branch in case that the maximum number of DPDCH over al the TFCsin the
TFECS (defined as Npax-gpdcn) 1S 0, 2, 4 or 6, and to the Q branch otherwise (Nmax-gpacn =1, 3 or 5). The I/Q mapping of
HS-DPCCH is not changed due to frame-by-frame TFCI change or temporary TFC restrictions.

4.2.1.3 E-DPDCH/E-DPCCH

Figure 1c illustrates the spreading operation for the E-DPDCHSs and the E-DPCCH.

Ced,l Bed,l iqed,l

E-DPDCH; % % %

Ced,k Bedk 10ed,k

E-DPDCH % % %

\

2

H Se—d ch
Ced,K Bed,K |Qed,K P

E-DPDCH % % %

Cec Bec in‘C
E-DPCCH % % %

Figure 1c: Spreading for E-DPDCH/E-DPCCH

The E-DPCCH shall be spread to the chip rate by the channelisation code c... The kith E-DPDCH, denominated
E-DPDCHy, shall be spread to the chip rate using channelisation code Ceqy.

After channelisation, the real-valued spread E-DPCCH and E-DPDCH, signal's shall respectively be weighted by gain
factor Be. and Begk.

The value of 3. shall be derived as specified in [6] based on the power offset Ae.rrc Signalled by higher layers. The
relative power offsets Ae.rrc; are quantized into amplitude ratios as specified in Table 1B.
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Table 1B: Quantization for Azt

Signalling values for Quantized amplitude ratios for
AM (AE—DPCCHJ
10 20
blank blank

The value of B4 shall be computed as specified in [6].

The value for By shall besetto /2 x By _if the spreading factor for E-DPDCH, is 2 and to S otherwise.

After weighting, the real-valued spread signals shall be mapped to the | branch or the Q branch according to the ige.
value for the E-DPCCH and t0 igeqy for E-DPDCH, and summed together.

The E-DPCCH shall always be mapped to the | branch, i.e. ige = 1.

The 1Q branch mapping for the E-DPDCHSs depends on N max-gpdcn @1d 0n whether an HS-DSCH is configured for the
UE; the 1Q branch mapping shall be as specified in table 1C.

Table 1C: 1Q branch mapping for E-DPDCH

Nmax-dpdch HS-DSCH E-DPDCHy iGed;k
configured
0 No/Yes E-DPDCH; i
E-DPDCH, 1
E-DPDCHjs i
E-DPDCH, 1
1 No E-DPDCH; i
E-DPDCH, 1
1 Yes E-DPDCH, 1
E-DPDCH, i

NOTE: In casethe UE transmits more than 2 E-DPDCHSs, the UE then always transmits E-DPDCH; and
E-DPDCH, simultaneously
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Cd,l Bd
DPDCH,; % %
Cd,S Bd
DPDCH, % % EE |
Cas By
DPDCH % %
: Sdpch,n
" |+'
Chs Bhs G JQ
HS-DPCCH 1
i ,65 > é S
(If Nmax-gpach mod 2 = 0)
Ca2 Bq

DPDCH, % %

DPDCH,

DPDCH;

DPCCH % %
HS-DPCCH %
(If Nmax-dpach mod 2 = 1)

Ca,4 Bd
Cas Bq Z Q
Ce Bc
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1. T} zation of the aai

. . f —ed . .
Be—andBq B—and-Bq

OPNWLW@N%@ﬂSﬂ;HSIT&ﬂ:IT&

_CDH—‘H\J(N-D-CW@'NOO

4.2.2 PRACH

42.2.1 PRACH preamble part

The PRACH preambl e part consists of a complex-valued code, described in sectiensubclause 4.3.3.

4.2.2.2 PRACH message part

Figure 2 illustrates the principle of the spreading and scrambling of the PRACH message part, consisting of data and
control parts. The binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary
value"0" is mapped to the real value +1, while the binary value "1" is mapped to the real value—1. The control part is
spread to the chip rate by the channelisation code c., while the data part is spread to the chip rate by the channelisation
code cg.
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PRACH message
data part

PRACH message
control part

Ce Bc ]

Figure 2. Spreading of PRACH message part

After channelisation, the real-valued spread signals are weighted by gain factors, 3 for the control part and 34 for the
data part. At every instant in time, at least one of the values 3, and B4 has the amplitude 1.0. The 3-values are quantized
into 4 bit words. The quantization steps are given in seetiersubclause 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling code S.ysgn.  The 10 ms
scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.

4.2.3 PCPCH

4231 PCPCH preamble part

The PCPCH preamble part consists of a complex-valued code, described in sectionsubclause 4.3.4.

4.2.3.2 PCPCH message part

Figure 3 illustrates the principle of the spreading of the PCPCH message part, consisting of data and control parts. The
binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped
to the real value +1, while the binary value "1" is mapped to the real value—1. The control part is spread to the chip rate
by the channelisation code c., while the data part is spread to the chip rate by the channelisation code cg.

Ba

PCPCH message
data part

PCPCH message
control part

|
&
©

Ce Be j

Figure 3: Spreading of PCPCH message part

After channelisation, the real-valued spread signals are weighted by gain factors, 3 for the control part and 34 for the
data part. At every instant in time, at least one of the values 3, and B4 has the amplitude 1.0. The (3-values are quantized
into 4 bit words. The quantization steps are given in sectionsubclause 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling code S..msgn. The 10 ms
scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.
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4.3 Code generation and allocation

43.1 Channelisation codes

4311 Code definition

The channelisation codes of figure 1 are Orthogonal Variable Spreading Factor (OV SF) codes that preserve the
orthogonality between a user’ s different physical channels. The OV SF codes can be defined using the code tree of
figure 4.

CCh,4,0 :(1111111)
Cch,Z,O - (1,1) ............................................

Com @iy |
Cenio= (1)
Canaz=(1,-11-1) |
Caz1=(1,-1) |
Conaz (111 [
SF=1 SF=2 SF=4

Figure 4: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes

In figure 4, the channelisation codes are uniquely described as Cq, 5=k, Where SF is the spreading factor of the code and
k isthe code number, 0 < k< SF-1.

Each level in the code tree defines channelisation codes of length SF, corresponding to a spreading factor of SFin
figure 4.

The generation method for the channelisation code is defined as:

Cenio =1,

Cch,2,0 _ Cch,l,O Cch,l,O _ 1 1
_Cch,z,l Cch,1,o - Cch,l,O 1 - 1_
Cch‘z("ﬂ),o Cch‘Z”‘D ch,2"0
Cch.z(n+1),1 Cch‘Z”‘D )
Cch.z(n+1),2 Cch‘zn.l ch2"1
Cch.z(”ﬂ)‘z = Cch‘zn.l T mans
Cch.z(n+1),2("+1)-2 Cch‘2"‘2”—1 Cch.z".2“—1
Cch,z(n+1),z("+1)-1 Cch‘2"‘2”—1 - Cch.2"‘2”—1

The leftmost val ue in each channelisation code word corresponds to the chip transmitted first in time.
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431.2 Code allocation for dedicated physical channels

NOTE: Although subclause 4.3.1.2 has been reorganized in this rel ease, the spreading operation for DPCCH and
DPDCH remains unchanged as compared to the previous release.

4.3.1.2.1 Code allocation for DPCCH/DPDCH/HS-BDRCCH
For the DPCCH_;-and DPDCHs-and-HS-BPCCH the following applies:

- The DPCCH isshall always be spread by code ¢ = Cy 2560,
_ FhoHE-BRCCH s esrcod-by-ced o Cynwrte A a-inbl o LA

Nmax-dpdeh-fas-detred-ta- Channehlzatton-code_Cen
subeladse-d-21)
1 Cen.256.64
246 Seh.2s6.1
35 Con2s632

- When only one DPDCH isto be transmitted, DPDCH, is-shall be spread by code ¢4 = Cy e« Where SFis the
spreading factor of DPDCH; and k= SF/ 4.

- When more than one DPDCH is to be transmitted, all DPDCHs have spreading factors equal to 4. DPDCH,, is-
shall be spread by the the code Cq, = Cenax, Wherek=1if n0O {1, 2}, k=3if nO{3,4},andk=2if n O {5, 6}.

If a power control preamble is used to initialise a DCH, the channelisation code for the DPCCH during the power
control preamble shall be the same as that to be used afterwards.

4.3.1.2.2 Code allocation for HS-DPCCH

The HS-DPCCH shall be spread with code ¢, as specified in table 1D.

Table 1D: channelization code of HS-DPCCH

Nmax-dpdch Channelization code chs
(as defined in subclause 4.2.1)
0 C ch256.33
1 Cch.256.64
246 Cch256.1
3.5 Cch 256,32
4.3.1.2.3 Code allocation for E-DPCCH/E-DPDCH

The E-DPCCH shall be spread with channelization code Cec = Cep 2561

E-DPDCH shall be spread with channelization code Cqqy. The sequence Ceqy depends on N ax-dpach @81d the spreading
factor selected for the corresponding frame or sub-frame as specified in [7]; it shall be selected according to table 1E.
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Table 1E: Channelization code for E-DPDCH

Nmax-dpdch E-DPDCHg Channelization code
Cedk
Q E-DPDCH1 Cechsesraif SF>4
Cch 21 if SF=2
E-DPDCH>» Cehaa if SF=4
Cch 21 if SF=2
E-DPDCHj3; Cchai
E-DPDCH4
1 E-DPDCH; Cech,SE.sF2
E-DPDCH> Cehap if SEF=4
Cch 21 if SF=2

NOTE: When more than one E-DPDCH is transmitted, the respective channelization codes used for E-DPDCH,
and E-DPDCH,, are always the same.

4.3.1.3 Code allocation for PRACH message part

The preamble signature s, 0 < s< 15, points to one of the 16 nodes in the code-tree that corresponds to channelisation
codes of length 16. The sub-tree below the specified node is used for spreading of the message part. The control part is
spread with the channelisation code c. (as shown in sectiensubclause 4.2.2.2) of spreading factor 256 in the lowest
branch of the sub-tree, i.e. ¢; = Cen 256 m Where m = 16xs + 15. The data part uses any of the channelisation codes from
spreading factor 32 to 256 in the upper-most branch of the sub-tree. To be exact, the data part is spread by
channelisation code ¢y = Cg sm and SF is the spreading factor used for the data part and m = SFxs/16.

4.3.1.4 Code allocation for PCPCH message part
For the control part and data part the following applies:
- Thecontrol part is always spread by code ¢,=Cep, 2560,

- Thedatapart is spread by code c;=C., -« Where SF is the spreading factor of the data part and k=SF/4.

The data part may use the code from spreading factor 4 to 256. A UE is allowed to increase SF during the message
transmission on a frame by frame basis.

4315 Channelisation code for PCPCH power control preamble

The channelisation code for the PCPCH power control preambleis the same as that used for the control part of the
message part, as described in seetionsubclause 4.3.1.4 above.

4.3.2 Scrambling codes

4321 General

All uplink physical channels are-shall be scrambled subjected-to-serambling-with a complex-valued scrambling code.
The dedicated physical channels BPCCH/BPBCH/HS-DPCCH-may be scrambled by either along or a short scrambling
codes, defined in sectionsubclause 4.3.2.4. The PRACH message part isshall be scrambled with along scrambling
code, defined in sectionsubclause 4.3.2.5. Alsot The PCPCH message part is-shall be scrambled with along scrambling
code, defined in sectionsubclause 4.3.2.6.

There are 2** long and 2%* short uplink scrambling codes. Uplink scrambling codes are assigned by higher layers.

The long scrambling code is built from constituent long sequences defined in sectionsubclause 4.3.2.2, while the
congtituent short sequences used to build the short scrambling code are defined in sectionsubclause 4.3.2.3.
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4.3.2.2 Long scrambling sequence

The long scrambling sequences Ciong,1,n @Nd Ciong 2,0 @€ constructed from position wise modulo 2 sum of 38400 chip
segments of two binary m-sequences generated by means of two generator polynomials of degree 25. Let x, and y be the
two m-sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial X+ X3+1.
They sequence is constructed using the polynomial X%+ X3+ X2+ X+ 1. The resulting sequences thus constitute
segments of a set of Gold sequences.

The sequence Ciong2n IS a 16777232 chip shifted version of the sequence Cigng,1 .

Let nys ... Ny bethe 24 bit binary representation of the scrambling sequence number n with ny being the least
significant bit. The x sequence depends on the chosen scrambling sequence number n and is denoted x,, in the sequel.
Furthermore, let x,(i) and y(i) denote thei:th symbol of the sequence x,, and y, respectively.

The m-sequences x, and y are constructed as:
Initia conditions:
- Xa(0)=ng, Xe(D)= 1Ny, ... X(22)= Ny Xn(23)= Npa, Xn(24)=1.
- Y(0)=y(D)= ... =y(23)= y(24)=1.
Recursive definition of subsequent symbols:
- Xn(i+25) =xn(i+3) + X,(i) modulo 2, i=0,..., 2%-27.
- y(i+25) = y(i+3)+y(i+2) +y(i+1) +y(i) modulo 2,i=0,..., 2%-27.
Define the binary Gold sequence z, by:
- zy(i) = (i) + y() modulo 2, i=0,1,2,...,2%-2.
Thereal valued Gold sequence Z,, is defined by:

z@=tTa0=0 ikm -2
WTS1 it 2 () =1 ol

Now, the real-valued long scrambling SequUENCES Cigng1,n 8N Ciong2,n @€ defined as follows:
Cong1n(i) = Zo(i), 1=0,1,2,...,2%°-2and
Ciong2nli) = Zo((i + 16777232) modulo (2*-1)), i=0,1,2,...,2*°-2.
Finally, the complex-valued long scrambling sequence Cigng, n, is defined as:

CIong,n (I) = CIong,l,n (I)(1+ J (_ :I')I CIong,Z,n (2|_| /ZJ))

wherei =0, 1, ..., 22 — 2 and ] denotes rounding to nearest lower integer.
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long,1,n
0000080000000 000MO0M @00 Eﬂ
TMSB LSB

CIong,2,n

lT[I[I[I[I[IEITEIEIEIEIEIEIEI[I[I[I.{[I.[ (i il

Figure 5: Configuration of uplink scrambling sequence generator

4.3.2.3 Short scrambling sequence

The short scrambling sequences Caor 1.n(i) @d Caort 2,n(i) are defined from a sequence from the family of periodically
extended S(2) codes.

Let ny3ny,...Ng be the 24 bit binary representation of the code number n.

The n:th quaternary S(2) sequence z,(i), 0 < n < 16777215, is obtained by modulo 4 addition of three sequences, a
guaternary sequence a(i) and two binary sequences b(i) and d(i), where the initial loading of the three sequencesis
determined from the code number n. The sequence z,(i) of length 255 is generated according to the following relation:

- zy(i) =a(i) + 2b(i) + 2d(i) modulo 4,i =0, 1, ..., 254;

where the quaternary sequence a(i) is generated recursively by the polynomial go(X)= X3+ x>+ 3+ %+ 2x+ 1 as:
- a(0) =2ny + 1 modulo 4;
- a()=2n,modulo4,i=1,2,...,7,
- a(i) =3a(i-3) + a(i-5) + 3a(i-6) + 2a(i-7) + 3a(i-8) modulo 4,i =8, 9, ..., 254;

and the binary sequence b(i) is generated recursively by the polynomial g,(X)= x®+x+x*+x+1 as
b(i) = ng;; modulo 2,i =0, 1, ..., 7,
b(i) = bi-1) + b(i-3) + b(i-7) + b(i-8) modulo 2, i = 8, 9, ..., 254,

and the binary sequence d(i) is generated recursively by the polynomial g (X)= x®+x™+x*+x*+1 as:
d(i) =nimodulo 2,i=0,1, ..., 7,
d(i) = d(i-1) + d(i-3) + d(i-4) + d(i-8) modulo 2, i = 8, 9, ..., 254.

The sequence z,(i) is extended to length 256 chips by setting z,(255) = z,(0).

The mapping from zy(i) to the real-valued binary sequences Cgort 1.n(i) 8d Caort2n(i), , 1 =0, 1, ..., 255 isdefined in
Table 2.

Table 2: Mapping from Zn(i) to Cshort,l,n(i) and Cshort,2,n(i)v i = O, 11 ey 255

Zn(i) Cshort,l,n(i) Cshort,z,n(i)
0 +1 +1
1 -1 +1
2 -1 -1
3 +1 -1

3GPP
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Caerin () = Cart 1 (i M0A256) L+ (= 1)’ v .1 (2L (i mod 256) /2.

wherei =0, 1, 2, ... and | | denotes rounding to nearest lower integer.

An implementation of the short scrambling sequence generator for the 255 chip sequence to be extended by one chip is
shown in Figure 6.

mod 2
2
@ mod n addition ) Coonni)
. Z() —
#7|6|5‘4‘3|2|1|0 : +) MAPPEL | ¢ i)
A (i)
multiplication mod 4
mod 2

mod 4

)

Figure 6: Uplink short scrambling sequence generator for 255 chip sequence

4.3.2.4 Dedicated physical channels BRECH/DRBCH/HS-BRPECH-scrambling code

The code used for scrambling of the upllnk DPGGH#DPDGHA#S-DPGGHdedlcaIed phyg cal channels may be of e|ther
long or short type. When the serar
as-detined-belew:

The n:th uplink scrambling codefer-BPCCH/DPBCH/HS-BPCCH, denoted Sypen, n, IS defined as:

Stpcnn(i) = Ciongn(i), =0, 1, ..., 38399, when using long scrambling codes;
where the lowest index corresponds to the chip transmitted first in time and Cong is defined in sectionsubclause 4.3.2.2.
The n:th uplink scrambling codefer-BPCCH/DPBCH/HS-BPCCH, denoted Sypen, n, IS defined as:

Stpchn(i) = Corortn(i),  1=0, 1, ..., 38399, when using short scrambling codes;
nge;e;he lowest index corresponds to the chip transmitted first in time and Cqort y iS defined in seetiensubclause
4325 PRACH message part scrambling code

The scrambling code used for the PRACH message part is 10 mslong, and there are 8192 different PRACH scrambling
codes defined.

The n:th PRACH message part scrambling code, denoted S..msgn, Wheren= 0, 1, ..., 8191, is based on the long
scrambling sequence and is defined as:

Semsgn(i) = Ciongn(i +4096), =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in time and Cong, IS defined in sestionsubclause 4.3.2.2.
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The message part scrambling code has a one-to-one correspondence to the scrambling code used for the preamble part.
For one PRACH, the same code number is used for both scrambling codes, i.e. if the PRACH preamble scrambling
code used iS S;_prem then the PRACH message part scrambling code is S;_mem, Where the number mis the same for both
codes.

4.3.2.6 PCPCH message part scrambling code

The set of scrambling codes used for the PCPCH message part are 10 ms long, cell-specific, and each scrambling code
has a one-to-one correspondence to the signature sequence and the access sub-channel used by the access preambl e part.
Both long or short scrambling codes can be used to scramble the CPCH message part. There are 64 uplink scrambling
codes defined per cell and 32768 different PCPCH scrambling codes defined in the system.

The n:th PCPCH message part scrambling code, denoted S;.msg, n Where n =8192,8193, ...,40959  is based on the
scrambling sequence and is defined as:

In the case when the long scrambling codes are used:

Semsgn(i) = Ciongn(i ), 1=0,1, ..., 38399
where the lowest index corresponds to the chip transmitted first in time and Cong» is defined in sectionsubclause 4.3.2.2.
In the case the short scrambling codes are used:

Semsgn(i) = Cnortni), 1=0,1, ..., 38399

The 32768 PCPCH scrambling codes are divided into 512 groups with 64 codes in each group. There is a one-to-one
correspondence between the group of PCPCH preamble scrambling codesin a cell and the primary scrambling code
used in the downlink of the cell. The k:th PCPCH scrambling code within the cell with downlink primary scrambling
codem, k=16,17,..., 79and m=0, 1, 2, ..., 511, is S; e, n 8s defined above with n = 64xm + k+8176.

4.3.2.7 PCPCH power control preamble scrambling code

The scrambling code for the PCPCH power control preamble is the same as for the PCPCH message part, as described
in sectionsubclause 4.3.2.6 above. The phase of the scrambling code shall be such that the end of the code is aligned
with the frame boundary at the end of the power control preamble.

4.3.3 PRACH preamble codes

4331 Preamble code construction

The random access preamble code C,ren, iS a complex valued sequence. It is built from a preamble scrambling code
S--pren @nd a preamble signature Cqgq s as follows:

(T

j
- Cpre,n,s(k) = Sr-pre,n(k) x Csig,s(k) x e 42 ,k=0,1,2 3, ...,4095;
where k=0 corresponds to the chip transmitted first in time and S.ren and Cqgs are defined in 4.3.3.2 and 4.3.3.3 below
respectively.
4.3.3.2 Preamble scrambling code

The scrambling code for the PRACH preamble part is constructed from the long scrambling sequences. There are 8192
PRACH preamble scrambling codes in total.

The n:th preamble scrambling code, n= 0, 1, ..., 8191, isdefined as:
S’-pre,n(i) = Clong,l,n(i)u i= O; 1: ey 4095;

where the sequence Cigng 1,0 iS defined in sectionsubclause 4.3.2.2.
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The 8192 PRACH preambl e scrambling codes are divided into 512 groups with 16 codes in each group. Thereisaone-
to-one correspondence between the group of PRACH preamble scrambling codesin a cell and the primary scrambling
code used in the downlink of the cell. The k:th PRACH preamble scrambling code within the cell with downlink
primary scrambling codem, k=0, 1,2, ...,15andm=0, 1, 2, ..., 511, iS S.pen(i) as defined above with n = 16xm+ k.
4.3.3.3 Preamble signature

The preambl e signature corresponding to a signature s consists of 256 repetitions of alength 16 signature Py(n),
n=0...15. Thisis defined as follows:

Cags(i) = Pg(i modulo 16),i =0, 1, ..., 4095.

The signature Py(n) is from the set of 16 Hadamard codes of length 16. These are listed in table 3.

Table 3: Preamble signatures

Preamble Value of n

sighature 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Po(n) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P1(n) 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
P,(n) 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1
Ps(n) 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1
P4(n) 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1
Ps(n) 1 -1 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1
Pg(n) 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1
P+(n) 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1 1 -1
Pg(n) 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
Pg(n) 1 -1 1 -1 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1
P1o(n) 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1
P11(n) 1 -1 -1 1 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1
P12(n) 1 1 1 1 a2l afa]lajala]ala]1 1 1 1
P13(n) 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1 1 -1 1 -1
P14(n) 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1
P1s(n) 1 2] 1] 1] 1 1 1 [ 2] 2 1 1 a1 ]a]1]1

4.3.4 PCPCH preamble codes

434.1 Access preamble

434.1.1 Access preamble code construction

Similar to PRACH access preamble codes, the PCPCH access preamble codes Ce.occn s, @€ complex valued sequences.
The PCPCH access preamble codes are built from the preamble scrambling codes S, and a preamble signature Cygs
asfollows:

4 2

j
- Cc—acc,n,s(k) = Scaccn(k) x Csig,s(k) x e
- where Sq.acn and Cygs are defined in seetionsubclause 4.3.4.1.2 and 4.3.4.1.3 below respectively.

)
,k=0,1,2,3, ..., 4095;

43412 Access preamble scrambling code

The scrambling code for the PCPCH preamble part is constructed from the long scrambling sequences. There are 40960
PCPCH access preamble scrambling codes in total.

The n:ith PCPCH access preamble scrambling code, wheren = 0, ..., 40959 is defined as:

S:—acc,n (I) = Clong,l,n(i)x I = Ol 1! ey 4095;

where the sequence Cigng 1,0 iS defined in sectionsubclause 4.3.2.2.
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The 40960 PCPCH access preamble scrambling codes are divided into 512 groups with 80 codes in each group. There
is a one-to-one correspondence between the group of PCPCH access preamble scrambling codes in a cell and the
primary scrambling code used in the downlink of the cell. The k:th PCPCH scrambling code within the cell with
downlink primary scrambling codem, for k=0,..., 79and m=0, 1, 2, ..., 511, iS S, 5 n as defined above with n=16
xm+k for k=0,...,15 and n = 64xm + (k-16)+8192 for k=16,..., 79.

Theindex k = 0,...,15 may only be used as a PCPCH access preambl e part scrambling code if the same code is also used
for aPRACH.

Theindex k=16,..., 79 correspond to PCPCH access preamble scrambling codes which are not shared together with a
PRACH. Thisleadsto 32768 PCPCH specific preamble scrambling codes divided into 512 groups with 64 elements.

43413 Access preamble signature

The access preamble part of the CPCH-access burst carries one of the sixteen different orthogonal complex signatures
identical to the ones used by the preamble part of the random-access burst.

4.34.2 CD preamble

43421 CD preamble code construction

Similar to PRACH access preamble codes, the PCPCH CD preamble codes C,.¢4n s are complex valued sequences. The
PCPCH CD preamble codes are built from the preamble scrambling codes Sc-cd,n and a preamble signature Cyqs as
follows:

(T

J
- Ceeans(K) = Secan(k) x Csig,s(k) xe 42 k=0123,...,4095

where Sc.can and Cygs are defined in seetionsubclauses 4.3.4.2.2 and 4.3.4.2.3 below respectively.

4.3.4.2.2 CD preamble scrambling code

There are 40960 PCPCH-CD preamble scrambling codes in total.

The n:ith PCPCH CD access preambl e scrambling code, wheren = 0 ,..., 40959, is defined as:
- Secan(i) = Gong1n(i), 1 =0, 1, ..., 4095;

where the sequence Ciong1,n IS defined in sectiensubclause 4.3.2.2.

The 40960 PCPCH scrambling codes are divided into 512 groups with 80 codes in each group. There is a one-to-one
correspondence between the group of PCPCH CD preamble scrambling codes in a cell and the primary scrambling code
used in the downlink of the cell. The k:th PCPCH scrambling code within the cell with downlink primary scrambling
codem k=0,1,...,79and m=0, 1, 2, ..., 511, is S.q,  &s defined above with n=16xm+k for k = 0,...,15 and n = 64xm
+ (k-16)+8192 for k=186,...,79.

Theindex k=0,...,15 may only be used as a PCPCH CD preamble part scrambling code if the same code is also used for
aPRACH.

Theindex k=16,..., 79 correspond to PCPCH CD preamble scrambling codes which are not shared together with a
PRACH. Thisleadsto 32768 PCPCH specific preamble scrambling codes divided into 512 groups with 64 elements.

4.3.4.2.3 CD preamble signature

The CD-preamble part of the CPCH-access burst carries one of sixteen different orthogonal complex signatures
identical to the ones used by the preamble part of the random-access burst.
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4.4 Modulation

4.4.1 Modulating chip rate

The modulating chip rateis 3.84 Mcps.

4.4.2 Modulation

Modulation of the complex-valued chip sequence generated by the spreading processis shown in Figure 7 below:

cos(uy)
Re{S} | Pulse-
Complex-valued Split " | shaping
chip sequence S real &
from spreading imag. ImesS
operations parts m{St Pulse-
~| shaping
-sin(at)
Figure 7: Uplink modulation
The pulse-shaping characteristics are described in [3].
5 Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for the-all physical channel except SCH. The spreading operation includes a
modul ation mapper stage successively followed by a channelization stage, an |Q combining stage and a scrambling
stage. All the downlink physical channels are then combined as specified in sub subclause 5.1.5.

downlmk physcal channels except SCH AICH AP—ICH andCD/CA ICH E-HICH and E-RGCH consist of a
sequence of 3-valued digits taking the values O, 1 and "DTX". Note that " DTX" is only appllcableto those downlmk
physcal channelsthat support DTX transmission. 3 =l ;
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downlink physical f . s
channel Modulation 1+Q

Mapper

Figure 8: Spreading for all downlink physical channels except SCH

NOTE: Although subclause 5.1 has been reorganized in this release, the spreading operation as specified for the
DL channelsin the previous rel ease remains unchanged.

51.1 Modulation mapper

Table 3B defines which of the |Q mapping specified in subclauses 5.1.1.1 and 5.1.1.2 may be used for the physical
channel being processed.

Table 3B: 1Q mapping

Physical channel IQ mapping

HS-PDSCH QPSK or 16QAM
All other channels QPSK

(except the SCH)

5.1.1.1 QPSK

For all channels, except AICH, AP-AICH, CD/CA-ICH, E-HICH and E-RGCH, the input digits shall be mapped to
real-valued symbols as follows: the binary value "0" is mapped to the real value +1, the binary value "1" is mapped to
the real value—1 and "DTX" is mapped to the real value 0.

For the indicator channels using signatures (AICH, AP-AICH, CD/CA-ICH), the real-valued input symbols depend on
the exact combination of the indicators to be transmitted as specified in [2] subclauses 5.3.3.7, 5.3.3.8 and 5.3.3.9.For
the E-HICH and the E-RGCH the input is areal valued symbol sequence as specified in [2]

Each pair of two consecutive real-valued symbolsis first converted from serial to parallel and mappedto anl and Q
branch. The definition of the modulation mapper is such that even and odd numbered symbols are mapped to the | and
Q branch respectively. For all QPSK channels except the indicator channels using signatures, symbol number zero is
defined as the first symbol in each frame or sub-frame. For the indicator channels using signatures, symbol number zero

is defined as the first symbol in each access sl ot.

5.1.1.2 160AM

In case of 16QAM, aset of four consecutive binary symbols ny, Ni. 1, Nkt 2, N3 (With k mod 4 = 0) is serial-to-parallel
converted to two consecutive binary symbols (i,= ny, i,= n.») on the | branch and two consecutive binary symbols (g;=
N1, Go= Ni+-3) 0N the Q branch and then mapped to 16QAM by the modulation mapper as defined in table 3A.

The | and Q branches are then both spread to the chip rate by the same real-valued channelisation code Cy, 16m- The
channelisation code sequence shall be aligned in time with the symbol boundary. The sequences of real-valued chips on
the | and Q branch are then treated as a single complex-val ued sequence of chips. This sequence of chips from all multi-
codes is summed and then scrambled (complex chip-wise multiplication) by a complex-valued scrambling code Sy .
The scrambling code is applied aligned with the scrambling code applied to the P-CCPCH.
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Table 3A: 16 QAM modulation mapping

i101i2g2 | lbranch | Q branch
0000 0.4472 0.4472
0001 0.4472 1.3416
0010 1.3416 0.4472
0011 1.3416 1.3416
0100 0.4472 -0.4472
0101 0.4472 -1.3416
0110 1.3416 -0.4472
0111 1.3416 -1.3416
1000 -0.4472 0.4472
1001 -0.4472 1.3416
1010 -1.3416 0.4472
1011 -1.3416 1.3416
1100 -0.4472 -0.4472
1101 -0.4472 -1.3416
1110 -1.3416 -0.4472
1111 -1.3416 -1.3416

5.1.2 Channelization

For all physical channels (except SCH) the | and Q branches shall be spread to the chip rate by the same real-valued
channelisation code Cep, 5 m, i-€. the output for each input symbol on the | and the Q branches shall be a sequence of SF
chips corresponding to the channelization code chip sequence multiplied by the real-valued symbol. The channelisation
code sequence shall be aligned in time with the symbol boundary.

5.1.3 IO combining

The real valued chip sequence on the Q branch shall be complex multiplied with | and summed with the corresponding
real valued chip sequence on the | branch, thus resulting in a single complex valued chip sequence.

514 Scrambling

The sequence of complex valued chips shall be scrambled (complex chip-wise multiplication) by a complex-valued
scrambling code Sy . In case of P-CCPCH, the scrambling code shall be applied aligned with the P-CCPCH frame
boundary, i.e. the first complex chip of the spread P-CCPCH frame is multiplied with chip number zero of the
scrambling code. In case of other downlink channels, the scrambling code shall be applied aligned with the scrambling
code applied to the P-CCPCH. In this case, the scrambling code is thus not necessarily applied aligned with the frame
boundary of the physical channel to be scrambled.

5.1.5 Channel combining

Figure 9 illustrates how different downlink channels are combined. Each complex-valued spread channel,
corresponding to point Sin Figure 8, ismay be separately weighted by aweight factor G;. The complex-valued P-SCH
and S-SCH, as described in [2], sectionsubclause 5.3.3.5, are-may be separately weighted by weight factors G, and Gs.
All downlink physical channels are-shall then be combined using complex addition.
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Different downlink
Physical channels

(point Sin Figures 8) G,

A 4

P-SCH —»@—» 5 -
f (point T in
Go Figure 11)

SSCH —>Qf<)—>

Gs

Figure 9: Combining of downlink physical channels

5.2 Code generation and allocation

521 Channelisation codes

The channelisation codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OV SF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OV SF codes are defined in figure 4 in sectiensubclause 4.3.1.

The channelisation code for the Primary CPICH is fixed to Cg, 256 0 and the channelisation code for the Primary CCPCH
isfixed to Cg 2561 The channelisation codes for al other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code word Cy, 512, With n=0,2,4....510, is used
in soft handover, then the code word Cy, 512041 1S NOt allocated in the cells where timing adjustment is to be used.
Respectively if Ceps12n, With n=1,3,5....511 is used, then the code word Cep 510 0.1 iS NOt allocated in the cells where
timing adjustment isto be used. This restriction shall not apply in cases where timing adjustments in soft handover are
not used with spreading factor 512.

When compressed mode isimplemented by reducing the spreading factor by 2, the OV SF code used for compressed
framesis:

- Cesrzlnz) if ordinary scrambling code is used.
- Censrznmod sz I alternative scrambling code is used (see seetionsubclause 5.2.2);
where Cy, s i's the channelisation code used for non-compressed frames.

In case the OV SF code on the PDSCH varies from frame to frame, the OV SF codes shall be allocated in such a way that
the OV SF code(s) below the smallest spreading factor will be from the branch of the code tree pointed by the code with
smallest spreading factor used for the connection which is called PDSCH root channelisation code. This means that all
the codes for this UE for the PDSCH connection can be generated according to the OV SF code generation principle
from the PDSCH root channelisation code i.e. the code with smallest spreading factor used by the UE on PDSCH.

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branches identified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation
i.e. the multiple codes with smallest spreading factor can be considered as PDSCH root channelisation codes.

For HS-PDSCH, the spreading factor is always 16.
For HS-SCCH, the spreading factor is always 128.

Channelisation-code-set information over HS-SCCH is mapped in following manner: the OV SF codes shall be allocated
in such away that they are positioned in sequence in the code tree. That is, for P multicodes at offset O the following
codes are alocated:
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C(:h,lG,O e Cch,lﬁ, O+P-1

The number of multicodes and the corresponding offset for HS-PDSCHs mapped from a given HS-DSCH is signalled
by HS-SCCH.

For E-HICH and for E-RGCH, the spreading factor shall always be 128. In each cell, the E-RGCH and E-HICH
assigned to a UE shall be configured with the same channelization code.

For E-AGCH, the spreading factor shall always be 256.

5.2.2 Scrambling code

A total of 2'3-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16*i wherei=0...511. The:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codesin a set such
that i:th primary scrambling code corresponds to i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codesk =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and aright alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the
right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling codeis
used if n<SF/2 and the right alternative scrambling code is used if n=SF/2, where ¢, s iS the channelisation code used
for non-compressed frames. The usage of alternative scrambling code for compressed framesis signalled by higher
layers for each physical channel respectively.

The set of primary scrambling codesis further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16*8*j+16*k, where j=0..63
and k=0..7.

Each cell is alocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, AICH,
AP-AICH, CD/CA-ICH, CSICH and S-CCPCH carrying PCH are-shall always be transmitted using the primary
scrambling code. The other downlink physical channels ean-may be transmitted with either the primary scrambling code
or a secondary scrambling code from the set associated with the primary scrambling code of the cell.

The mixture of primary scrambling code and no more than one secondary scrambling code for one CCTrCH is
allowable. In compressed mode during compressed frames, these can be changed to the associated left or right
scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed
two.

In the case of the CCTrCH of type DSCH, all the PDSCH channelisation codes that a single UE may receive shall be
under asingle scrambling code (either the primary or a secondary scrambling code). In the case of CCTrCH of type of
HS-DSCH then all the HS-PDSCH channelisation codes and HS-SCCH that a single UE may receive shall be under a
single scrambling code (either the primary or a secondary scrambling code).

In each cell, the E-RGCH, E-HICH and E-AGCH assigned to a UE shall be configured with same scrambling code.

The scrambling code sequences are constructed by combining two real sequences into a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary m-
seguences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 msradio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 1+X'+X*. The
y sequence is constructed using the polynomial 1+ X%+ X'+ X0+ X,

The sequence depending on the chosen scrambling code number n is denoted z,, in the sequel. Furthermore, let x(i), y(i)
and z,(i) denote the i:th symbol of the sequence x, y, and z,, respectively.

The m-sequences xand y are constructed as:
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Initia conditions:
- xisconstructed with x (0)=1, x(1)= x(2)=...= X (16)= x (17)=0.
- Y(0)=y(1)= ... =y(16)= y(17)=1.
Recursive definition of subsequent symbols:
- x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2*8-20.
- y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,..., 2'2-20.
The n:th Gold code sequence z,, n=0,1,2,.. ,218-2, isthen defined as:
- Z,(i) = x((i+n) modulo (2* - 1)) + y(i) modulo 2, i=0,..., 2'3-2.
These binary sequences are converted to real valued sequences Z,, by the following transformation:

z =1t Ta0=0 ik 2o -2
W21 i 2 ) =1 el

Finally, the n:th complex scrambling code sequence S , is defined as:
- Sun(i) = Z4(i) +j Z4((i+131072) modulo (2'8-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.

Y
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Figure 10: Configuration of downlink scrambling code generator

5.2.3 Synchronisation codes

5.2.3.1 Code generation

The primary synchronisation code (PSC), C, is constructed as a so-called generalised hierarchical Golay sequence.
The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Define:
- a= <X11 X2, X3y -ony X16> = <11 11 11 11 11 11 -11 -11 11 -11 11 -11 11 -11 -11 1>
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The PSC is generated by repeating the sequence a modulated by a Golay complementary sequence, and creating a
complex-valued sequence with identical real and imaginary components. The PSC Cy is defined as:

- C=(1+j)x<a,a8-3-8a-a8-32a4a4a-a8a,-3 a a>,
where the leftmost chip in the sequence corresponds to the chip transmitted first in time.

The 16 secondary synchronization codes (SSCs), { Csss 1+ -:C sxc.16} » @re complex-valued with identical real and
imaginary components, and are constructed from position wise multiplicationof a Hadamard sequence and a sequence z,
defined as:

- z=<b,b,b,-b,b,b,-b,-b,b,-b,b,-b, -b, -b, -b, -b>, where

- b =<Xq, Xo, X3, X4, X5, Xer X7, Xa, ~Xo, “X10, ~X11, “X12, ~X13, “X14, ~X15, X16> ANA Xy, Xz , ..., X5, X136 A€ SAME BS iN the
definition of the sequence a above.

The Hadamard sequences are obtained as the rows in a matrix Hg constructed recursively by:

Ho=(@)

Ho He
Hk:(Hkl _H“], k=1

k-1 k-1

The rows are numbered from the top starting with row 0 (the all ones sequence).
Denote the n:th Hadamard sequence as arow of Hg numbered fromthetop, n=0, 1, 2, ..., 255, in the sequel.

Furthermore, let hy(i) and z(i) denote thei:th symbol of the sequence h, and z, respectively wherei =0, 1, 2, ..., 255
and i = 0 corresponds to the leftmost symbol.

The kith SSC, Ccx, K=1, 2, 3, ..., 16 isthen defined as:
- Csok = (1 +]) x <hn(0) x Z(0), hin(1) % Z(1), h(2) % Z(2), ..., hi(255) x 2(255)>;

where m = 16x(k — 1) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

5.23.2 Code allocation of SSC

The 64 secondary SCH sequences are constructed such that their cyclic-shifts are unique, i.e., a non-zero cyclic shift
less than 15 of any of the 64 sequencesis not equivalent to some cyclic shift of any other of the 64 sequences. Also, a
non-zero cyclic shift less than 15 of any of the sequencesis not equivalent to itself with any other cyclic shift lessthan
15. Table 4 describes the sequences of SSCs used to encode the 64 different scrambling code groups. The entriesin
table 4 denote what SSC to use in the different slots for the different scrambling code groups, e.g. the entry " 7" means
that SSC Cy 7 shall be used for the corresponding scrambling code group and slot.

3GPP



Error! No text of specified style in document. 29 Error! No text of specified style in document.

Table 4: Allocation of SSCs for secondary SCH

Scrambling slot number

Code Group [T40 [ #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
Group 0 1|12 |8 |9 |10/15| 8 |10|16| 2 | 7 |15| 7 | 16
Group 1 11 |5 |16 | 7 | 3 |14 |16 | 3 |10 | 5 |12 |14 | 12 | 10
Group 2 1 /2 |1 |15| 5 |5 12|16 | 6 |11 | 2 | 16 | 11 | 15 | 12
Group 3 1/2 3|18 |6 |5 |2 |5 |8| 4|4 |6|3]|7
Group 4 1|2 16| 6 | 6 |11 |15 | 5 |12 | 1 |15 | 12 |16 |11 | 2
Group 5 13| 4|7 |4|1|5|5|3|6|2|8/|7]|6]S8
Group 6 1|4 123 |4 |10] 9 |2 11| 2 |10|12 12| 9 | 3
Group 7 1 /5|6 | 6 |14 9|10 2 |13| 9 |2 |5 |14 1|13
Group 8 1|6 |10 10| 4 |11 | 7 | 13|16 |11 |13 | 6 | 4 | 1 | 16
Group 9 1|6 13| 2 |14 | 2 | 6 | 5|5 |13|10| 9 | 1 |14 10
Group 10 1|17 8|5 |7 |2 |4 /|3|8|3|2|6|6/|4]5
Group 11 1|7 10| 9 |16| 7 | 9 |15 1 | 8 |16 | 8 |15 | 2 | 2
Group 12 1 /8 12| 9 | 9 | 4 |13|16| 5 | 1 |13 | 5 |12 | 4 | 8
Group 13 1|8 |14|10| 14| 1 |15 | 15| 8 | 5 |11 | 4 |10 | 5 | 4
Group 14 1|19 | 2|15 |15|16 |10 | 7 | 8 | 1 [10| 8 | 2 |16 ]| 9
Group 15 1|19 15| 6 |16 | 2 |13 |14 |10 |11 | 7 | 4 | 5 |12 ] 3
Group 16 1 (10| 9 |11 15| 7 | 6 | 4 |16 | 5 | 2 |12 | 13| 3 | 14
Group 17 1 /11 14| 4 |13 | 2 | 9 |10 12|16 | 8 | 5 | 3 |15 | 6
Group 18 1 /12 |12 |13 |14 | 7 | 2 | 8 |14 | 2 | 1 |13 |11 8 |11
Group 19 1|12 |15| 5 | 4 |14 | 3 |16 | 7 | 8 | 6 | 2 |10 | 11 | 13
Group 20 1 (15| 4 | 3|7 |6 10|13 |12 | 5 |14 |16 | 8 | 2 |11
Group 21 1 (16| 3 |12 11| 9 |13 |5 | 8 | 2 |14 | 7 | 4 |10 15
Group 22 2|2 /|5|10|16 11| 3 |10 |11 | 8 | 5 |13 | 3 |13 | 8
Group 23 2 | 2|12 3|15 5|8 | 3|5 14|12 9 | 8 | 9 | 14
Group 24 2 | 3|6 |16 |12 |16 | 3 |13 |13 |6 | 7 | 9 | 2 |12| 7
Group 25 2 |/ 3| 8| 2|9 |15|14| 3 |14| 9|5 |5 |15| 8 |12
Group 26 2 | 4| 7|9 |5 | 4|9 112 14| 5 |14 |11 | 16| 16
Group 27 2 | 4 |13|12 12| 7 |15|10| 5 | 2 | 15| 5 |13 | 7 | 4
Group 28 2| 5| 9|9 |3 |12| 8 |14 15|12 |14 | 5 | 3 | 2 | 15
Group 29 2 |5 |11 7 | 2 |11| 9 | 4 |16 |7 |16| 9 |14 14 | 4
Group 30 2 |6 |2 13| 3|3 |12 9|7 |16| 6 | 9 |16 | 13| 12
Group 31 2|6 | 9|7 |7 |16]13| 3 |12 | 2 | 13|12 | 9 |16 | 6
Group 32 2 | 7 |12|15| 2 |12 | 4 |10 /13|15 | 13| 4 | 5 | 5 | 10
Group 33 2 | 7 |14|16| 5|9 |2 |9 16|11 |11 |5 | 7 | 4 | 14
Group 34 2 /8|5 12| 5 | 2 |14 |14| 8 |15| 3 | 9 |12 15| 9
Group 35 2 9|13 4|2 |13| 8 |11 | 6 | 4| 6 | 8 |15 | 15| 11
Group 36 2 10| 3| 2 |13 |16 | 8 |10 | 8 |13 | 11|11 |16 | 3 | 5
Group 37 2 |11 15| 3 |11 | 6 |14 |10 | 15|10 | 6 | 7 | 7 |14 | 3
Group 38 2 |16 | 4 | 5 |16 |14 | 7 |11 | 4 |11 |14 | 9 | 9 | 7 | 5
Group 39 3|3 | 4|6 |[11|12|13| 6 |12 |14| 4 | 5 |13 | 5 | 14
Group 40 3|/ 3|6 |5 |16 9 |15 5|9 |10| 6 | 4 |15 4 | 10
Group 41 3| 4|5 |14 4 |6 |12 |13| 5 | 13| 6 |11 |11 | 12 | 14
Group 42 3| 4|9 |16|10| 4 |16 |15| 3 | 5 |10 | 5 | 15| 6 | 6
Group 43 3|4 |16|10| 5 |10| 4 | 9|9 |16|15| 6 | 3 | 5 |15
Group 44 3|5 |12 |11 |14 | 5 |11 | 13| 3 | 6 |14 | 6 |13 | 4 | 4
Group 45 3 | 6 10| 6 | 5| 9 |15| 4 |15 | 5 |16 |16 | 9 | 10
Group 46 3|7 |8 |8 |16 |11 |12 | 4 |15 |11 | 4 | 7 |16 | 3 | 15
Group 47 3|7 |16 |11 | 4 | 15| 3 |15 |11 |12 |12 | 4 | 7 | 8 | 16
Group 48 3|/ 8|7 |15 4 | 8|15 12| 3 |16 | 4 |16 |12 | 11| 11
Group 49 3|8 |15| 4 |16 | 4 | 8 | 7 | 7 |15|12 |11 | 3 |16 | 12
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Scrambling slot number

Code Group [T40 [ #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
Group 50 3 /10|10 |15 |16 | 5 4 6 |16 | 4 3 15| 9 6 9
Group 51 3 13|11 | 5 4 |12 | 4 |11 | 6 6 5 3 |14 |13 | 12
Group 52 3 |14 7 9 |14 10 | 13 | 8 7 8 | 10 4 4 |13 | 9
Group 53 5 5 8 |14 |16 | 13| 6 | 14 | 13 | 7 8 | 15| 6 | 15 | 7
Group 54 5 6 |11 | 7 | 10| 8 5 8 7 112 12 | 10| 6 9 | 11
Group 55 5 6 | 13| 8 | 13| 5 7 7 6 |16 | 14 | 15| 8 | 16 | 15
Group 56 5 7 9 (10| 7 |12 | 6 |12 | 9 |12 |11 8 8 6 | 10
Group 57 5 9 6 8 |10 | 9 8 |12 5 |11 |10 |11 |12 | 7 7
Group 58 5 (10|10 12 | 8 | 11| 9 7 8 9 5 112 | 6 7 6
Group 59 5 10|12 | 6 5 12 | 8 9 7 6 7 8 |11 |11 | 9
Group 60 5 13|15 |15 | 14| 8 6 7 |16 | 8 7 |13 |14 | 5 | 16
Group 61 9 |10 |13 |10 | 11|15 |15 | 9 |16 |12 | 14 | 13 | 16 | 14 | 11
Group 62 9 |11 |12 |15 12| 9 |13 |13 |11 |14 | 10 | 16 | 15 | 14 | 16
Group 63 9 |12 |10 |15 |13 |14 | 9 |14 |15 |11 | 11 |13 | 12 | 16 | 10

5.3 Modulation

5.3.1 Modulating chip rate

The modulating chip rateis 3.84 Mcps.

532 Modulation

Modulation of the complex-valued chip sequence generated by the spreading process is shown in Figure 11 below.

cos(ut)
Re{T} | Pulse-
Complex-valued Split " | shaping
chip sequence T real &
from summing imag. ImeT
operations parts m{T Pulse-
| shaping
-sin(wt)

Figure 11: Downlink modulation

The pulse-shaping characteristics are described in [4].
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Annex A (informative):
Generalised Hierarchical Golay Sequences

A.1  Alternative generation

The generalised hierarchical Golay sequences for the PSC described in 5.2.3.1 may be also viewed as generated (in real
valued representation) by the following methods:

Method 1.

The sequencey is constructed from two constituent sequences x; and X, of length n; and n, respectively using the
following formula:

- y(i) =xo(i mod np) * x4(i divny), i =0... (Ny* ny) - 1.
The constituent sequences x; and x, are chosen to be the following length 16 (i.e. n; = n, =16) sequences.

- isdefined to be the length 16 (N)=4) Golay complementary sequence obtained by the delay matrix D® = [8,
4,1,2] and weight matrix W& =1, -1, 1,1].

- Xyisageneralised hierarchical sequence using the following formula, selecting s=2 and using the two Golay
complementary sequences X3 and X, as constituent sequences. The length of the sequence x; and X, iscalled n;
respectively n,.

- Xoi) = X4(i mod s+ s*(i div sng)) * x3((i divs) mod ng), i =0...(Ns* ny) - 1.

- Xz and X, are defined to be identical and the length 4 (N®= N“=2) Golay complementary sequence obtained by
the delay matrix D® = D = [1, 2] and weight matrix W® = W@ =1, 1].

The Golay complementary sequences X1,X; and X, are defined using the following recursive relation:
ag(k) = &(k) and bo(K) = 3(K);
an(K) = a1(K) + WO by 4 (k-DYy);
br(K) = ana(K) - Wby 1 (k-DVy);
k=0,1,2, ..., 2**N0 -1;
n=1,2, .., N0

The wanted Golay complementary sequence x; is defined by a, assuming n=N®. The Kronecker delta function is
described by 9, k,j and n are integers.

Method 2

The sequence y can be viewed as a pruned Golay complementary sequence and generated using the following
parameters which apply to the generator equations for a and b above:

(@) Letj=0,N? =8

(b) [D:°,D,°,D5°,D.°, D’ D’ D,°, D] = [128, 64, 16, 32, 8, 1, 4, 2].
(©) WP W Wl WA WL WL WL W =11,-1,1, 1,1, 1, 1, 1.
(d) Forn=4, 6, set  by(k) = ay(k), be(k) = ag(K).
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies and establishes the characteristics of the physicals layer procedures in the FDD mode of
UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.  In the case of areference to a 3GPP document
(including a GSM document), a non-specific reference implicitly refersto the latest version of that document in
the same Release as the present document.

[1] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".
[2] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
[3] 3GPP TS 25.213: " Spreading and modulation (FDD)".
[4] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".
[5] 3GPP TS 25.331: "RRC Protocol Specification”.
[6] 3GPP TS 25.433: "UTRAN lub Interface NBAP Signalling".
[7] 3GPP TS 25.101: "UE Radio transmission and Reception (FDD)".
[8] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
[9] 3GPP TS 25.321: " MAC protocol specification”.
[10] 3GPP TS 25.306: "UE Radio Access Capabilities”.
3 Abbreviations
For the purposes of the present document, the following abbreviations apply:
ACK Acknowledgement
AICH Acquisition Indicator Channel
ASC Access Service Class
AP Access Preamble
BCH Broadcast Channel
CA Channel Assignment
CcccC CPCH Control Command
CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection
CPCH Common Packet Channel
CPICH Common Pilot Channel
CQl Channel Quality Indicator
CRC Cyclic Redundancy Check
CSICH CPCH Status Indicator Channel
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DCH Dedicated Channel
DL Downlink
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DTX Discontinuous Transmission
E-DCH Enhanced Dedicated Channel
E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-AGCH E-DCH Absolute Grant Channel
E-HICH E-DCH HARQ Acknowledgement Indicator Channel
E-RGCH E-DCH Relative Grant Channel
HSDPA High Speed Downlink Packet Access
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH High Speed Physical Downlink Shared Control Channel
NACK Negative Acknowledgement
P-CCPCH Primary Common Control Physical Channel
PCA Power Control Algorithm
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel
PICH Paging Indicator Channel
PRACH Physical Random Access Channel
RACH Random Access Channel
RL Radio Link
RPL Recovery Period Length
RSCP Received Signal Code Power
S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel
SFN System Frame Number
SIR Signal-to-Interference Ratio
SNIR Signal to Noise Interference Ratio
SSDT Site Selection Diversity TPC
TFC Transport Format Combination
TPC Transmit Power Control
TrCH Transport Channel
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UTRAN UMTS Terrestrial Radio Access Network
4 Synchronisation procedures

4.1 Cell search

During the cell search, the UE searches for a cell and determines the downlink scrambling code and common channel
frame synchronisation of that cell. How cell search istypically doneis described in Annex C.

4.2 Common physical channel synchronisation

The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio
frame timing is found during cell search and the radio frame timing of all common physical channel are related to that
timing as described in [1].
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4.3 DPCCH/DPDCH synchronisation

4.3.1 Synchronisation primitives

4311 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

43.1.2 Downlink synchronisation primitives

Layer 1inthe UE shall every radio frame check synchronisation status of the downlink dedicated channels.
Synchronisation statusis indicated to higher layers using the CPHY -Sync-IND and CPHY -Out-of-Sync-IND primitives.

The criteria for reporting synchronisation status are defined in two different phases.

Thefirst phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) or
whenever the UE initiates synchronisation procedure A (as described in section 4.3.2.1) and lasts until 160 ms after the
downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in
[5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY -Sync-IND
primitive if the following criterion is fulfilled:

- The UE estimates the DPCCH quality over the previous 40 ms period to be better than a threshold Q;,. This
criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been
collected. Q;, isdefined implicitly by the relevant testsin [7].

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. During
this phase both out-of-sync and in-sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if any of the following criteriais fulfilled:

- The UE estimates the DPCCH quality over the previous 160 ms period to be worse than a threshold Qgut. Qo 1S
defined implicitly by the relevant testsin [7].

- The 20 most recently received transport blocks with a non-zero length CRC attached, as observed on al TrCHs
using non-zero length CRC, have been received with incorrect CRC. In addition, over the previous 160 ms, all
transport blocks with a non-zero length CRC attached have been received with incorrect CRC. In case no TFCI
is used this criterion shall not be considered for the TrCH(s) not using guided detection if they do not use a non-
zero length CRC in all transport formats. If no transport blocks with a non-zero length CRC attached are
received over the previous 160 msthis criterion shall not be assumed to be fulfilled.

In-sync shall be reported using the CPHY -Sync-IND primitive if both of the following criteria are fulfilled:

- The UE estimates the DPCCH quality over the previous 160 ms period to be better than athreshold Q.. Qi is
defined implicitly by the relevant testsin [7].

- At least one transport block with anon-zero length CRC attached, as observed on all TrCHs using non-zero
length CRC, isreceived inaTTI ending in the current frame with correct CRC. If no transport blocks are
received, or no transport block has a non-zero length CRC attached in a TTI ending in the current frame and in
addition over the previous 160 ms at least one transport block with a non-zero length CRC attached has been
received with a correct CRC, this criterion shall be assumed to be fulfilled. If no transport blocks with a non-zero
length CRC attached are received over the previous 160 ms this criterion shall aso be assumed to be fulfilled. In
case no TFCI is used this criterion shall not be considered for the TrCH(s) not using guided detection if they do
not use a non-zero length CRC in all transport formats.

How the primitives are used by higher layersis described in [5]. The above definitions may lead to radio frames where
neither the in-sync nor the out-of-sync primitives are reported.
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4.3.1.3 Uplink synchronisation primitives

Layer 1 inthe Node B shall every radio frame check synchronisation status of al radio link sets. Synchronisation status
isindicated to the RL Failure/Restored triggering function using either the CPHY -Sync-IND or CPHY -Out-
of-Sync-IND primitive. Hence, only one synchronisation status indication shall be given per radio link set.

The exact criteriafor indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
DPCCH quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.

4.3.2 Radio link establishment and physical layer reconfiguration for
dedicated channels

4321 General

Two synchronisation procedures are defined in order to obtain physical layer synchronisation of dedicated channels
between UE and UTRAN:

- Synchronisation procedure A : This procedure shall be used when at least one downlink dedicated physical
channel and one uplink dedicated physical channel are to be set up on a frequency and none of the radio links
after the establishment/reconfiguration existed prior to the establishment/reconfiguration which also includes the
following cases:

- the UE was previously on another RAT i.e. inter-RAT handover
- the UE was previously on another frequency i.e. inter-frequency hard handover

- the UE has dll its previous radio links removed and replaced by other radio linksi.e. intra-frequency hard-
handover

- after it failsto complete an inter-RAT, intra- or inter-frequency hard-handover [8], the UE attemptsto re-
establish [5] all the dedicated physical channels which were already established immediately before the
hard-handover attempt. In this case only steps ¢) and d) of synchronisation procedure A are applicable.

- Synchronisation procedure B : This procedure shall be used when one or several radio links are added to the
active set and at |least one of the radio links prior to the establishment/reconfiguration still exists after the
establishment/reconfiguration.

For existing radio links, the reconfiguration of downlink phase reference from P-CPICH or S-CPICH to dedicated pilots
is not supported. For al other physical layer reconfigurations not listed above, the UE and UTRAN shall not perform
any of the synchronisation procedures listed above.

The two synchronisation procedures are described in subclauses 4.3.2.3 and 4.3.2.4 respectively.

4322 Node B radio link set state machine

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync state.
Transitions between the different statesis shown in figure 1 below. The state of the Node B at the start of radio link
establishment is described in the following subclauses. Transitions between initial state and in-sync state are described
in subclauses 4.3.2.3 and 4.3.2.4 and transitions between the in-sync and out-of-sync states are described in

subclause 4.3.3.2.
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Initial
state

RL Restore

RL Failure
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Figure 1: Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at
receipt of upper layer signalling, or at an indicated activation time), is as follows:

a)

b)

<)

d)

€)

Each Node B involved in the procedure sets al the radio link sets which are to be set-up for this UE in theinitial
state.

UTRAN shall start the transmission of the downlink DPCCH and may start the transmission of DPDCH if any
dataisto be transmitted. The initial downlink DPCCH transmit power is set by higher layers[6]. Downlink TPC
commands are generated as described in 5.1.2.2.1.2.

The UE establishes downlink chip and frame synchronisation of DPCCH, using the P-CCPCH timing and timing
offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame
synchronisation word. Downlink synchronisation statusis reported to higher layers every radio frame according
to subclause 4.3.1.2.

The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no
activation time for uplink DPCCH has been signalled to the UE or if the UE attempts to re-establish the DPCH
after an inter-RAT, intra- or inter-frequency hard-handover failure [5], uplink DPCCH transmission shall start
when higher layers consider the downlink physical channel established. If an activation time has been given,
uplink DPCCH transmission shall not start before the downlink physical channel has been established and the
activation time has been reached. Physical channel establishment and activation time are defined in [5]. The
initial uplink DPCCH transmit power is set by higher layers [5]. In case the UE attempts to re-establish the
DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5] the initial uplink DPCCH power
shall be the same as the one used immediately preceding the inter-RAT, intra- or inter-frequency hard-handover
attempt. In case of physical layer reconfiguration the uplink DPCCH power is kept unchanged between before
and after the reconfiguration except for inner loop power control adjustments. A power control preamble shall be
applied as indicated by higher layers. The transmission of the uplink DPCCH power control preamble shall start
Npcp radio frames prior to the start of uplink DPDCH transmission, where Ny, is a higher layer parameter set by
UTRAN [5]; in case the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-
handover failure [5] the UE shall use the value of N, as specified in [5] for this case. Note that the transmission
start delay between DPCCH and DPDCH may be cancelled using a power control preamble of 0 length. The
starting time for transmission of DPDCHs shall also satisfy the constraints on adding transport channelsto a
CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the
DPDCHs. During the uplink DPCCH power control preamble, independently of the selected TFC, no
transmission is done on the DPDCH.

UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word. Radio link setsremain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore has been triggered the radio link set shall be
considered to be in the in-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL
Restore procedure may be triggered several times, indicating when synchronisation is obtained for different radio
link sets.
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Note: The total signalling response delay for the establishment of a new DPCH shall not exceed the
requirements given in [5] sub-clause 13.5.

43.2.4 Synchronisation procedure B

The synchronisation procedure B, which begins at the time indicated by higher layers (either immediately at receipt of
upper layer signalling, or at an indicated activation time) is as follows:

a) Thefollowing appliesto each Node B involved in the procedure:
- New radio link setsare set up to beininitia state.

- If one or several radio links are added to an existing radio link set, thisradio link set shall be considered to be
in the state the radio link set was prior to the addition of the radio link, i.e. if the radio link set wasin thein-
sync state before the addition of the radio link it shall remain in that state.

b) UTRAN starts the transmission of the downlink DPCCH/DPDCH for each new radio link at a frame timing such
that the frame timing received at the UE will be within T, £ 148 chips prior to the frame timing of the uplink
DPCCH/DPDCH at the UE. Simultaneously, UTRAN establishes uplink chip and frame synchronisation of each
new radio link. Frame synchronisation can be confirmed using the frame synchronisation word. Radio link sets
considered to be in the initial state shall remain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore is triggered the radio link set shall be considered
to bein thein-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL Restore
procedure may be triggered severa times, indicating when synchronisation is obtained for different radio link
sets.

¢) The UE establishes chip and frame synchronisation of each new radio link. Layer 1 in the UE keeps reporting
downlink synchronisation status to higher layers every radio frame according to the second phase of sub-clause
4.3.1.2. Frame synchronisation can be confirmed using the frame synchronisation word.

4.3.3 Radio link monitoring

4331 Downlink radio link failure

The downlink radio links shall be monitored by the UE, to trigger radio link failure procedures. The downlink radio link
failure criteriais specified in [5], and is based on the synchronisation status primitives CPHY -Sync-IND and CPHY -
Out-of-Sync-IND, indicating in-sync and out-of-sync respectively.

4.3.3.2 Uplink radio link failure/restore

The uplink radio link sets are monitored by the Node B, to trigger radio link failure/restore procedures. Once the radio
link sets have been established, they will be in the in-sync or out-of-sync states as shown in figure 1 in
subclause 4.3.2.1. Transitions between those two states are described below.

The uplink radio link failure/restore criteriais based on the synchronisation status primitives CPHY -Sync-IND and
CPHY -Out-of -Sync-IND, indicating in-sync and out-of-sync respectively. Note that only one synchronisation status
indication shall be given per radio link set.

When the radio link set isin the in-sync state, Node B shall start timer T_RLFAILURE after receiving
N_OUTSYNC_IND consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon
receiving successive N_INSYNC_IND in-syncindications. If T_RLFAILURE expires, Node B shall trigger the RL
Failure procedure and indicate which radio link set is out-of-sync. When the RL Failure procedure istriggered, the state
of the radio link set change to the out-of-sync state.

When the radio link set isin the out-of-sync state, after receiving N_INSYNC_IND successive in-sync indications
Node B shall trigger the RL Restore procedure and indicate which radio link set has re-established synchronisation.
When the RL Restore procedure is triggered, the state of the radio link set change to the in-sync state.

The specific parameter settings (values of T_RLFAILURE, N_OUTSYNC _IND, and N_INSYNC_IND) are
configurable, see [6].
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4.3.4 Transmission timing adjustments
During a connection the UE may adjust its DPDCH/DPCCH transmission time instant.

When the UE autonomously adjusts its DPDCH/DPCCH transmission time instant, it shall simultaneously adjust the
HS-DPCCH, E-DPCCH and E-DPDCH transmission time instant by the same amount so that the relative timing
between DPCCH/DPDCH and HS-DPCCH is kept constant_and that DPCCH/DPDCH and E-DPCCH/E-DPDCH
remain time aligned.

If the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between
reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the
valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink timing can
be adjusted by the network.

The maximum rate of uplink TX time adjustment, and the valid range for the time between downlink DPCCH/DPDCH
reception and uplink DPCCH/DPDCH transmission in the UE are defined by the requirements specified in [8].

5 Power control

5.1 Uplink power control

5.1.1 PRACH

5111 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next subclause.

5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative power
similar to the uplink dedicated physical channels. Hence, subclause 5.1.2.5 applies also for the RACH message part,
with the differences that:

- B isthegain factor for the control part (similar to DPCCH);
- [fyisthegain factor for the data part (similar to DPDCH);

- noinner loop power control is performed.

5.1.2 DPCCH/DPDCH

51.2.1 General

Theinitial uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control
procedure simultaneously controls the power of a DPCCH and its corresponding DPDCHSs (if present). The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and is computed according to
subclause 5.1.2.5 using the gain factors signalled to the UE using higher layer signalling.

The operation of the inner power control loop, described in sub clause 5.1.2.2, adjusts the power of the DPCCH and
DPDCHs by the same amount, provided there are no changesin gain factors. Additional adjustments to the power of the
DPCCH associated with the use of compressed mode are described in sub clause 5.1.2.3.

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the
DPCCH. The changein DPCCH power with respect to its previous value is derived by the UE and is denoted by Appccn
(indB). The previous value of DPCCH power shall be that used in the previous slot, except in the event of an
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interruption in transmission due to the use of compressed mode, when the previous value shall be that used in the last
dot before the transmission gap.

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
alowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.
The provisions for power control at the maximum allowed value and below the required minimum output power (as
defined in[7]) are described in sub-clause 5.1.2.6.

5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink
signal-to-interference ratio (SIR) at agiven SIR target, SIRige:

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIRy of the received uplink
DPCH. The serving cells should then generate TPC commands and transmit the commands once per sot according to
the following rule: if SIRey > SR g« then the TPC command to transmit is 0", while if SIRet < SIRage then the TPC
command to transmit is"1".

Upon reception of one or more TPC commandsin a slot, the UE shall derive asingle TPC command, TPC_cmd, for
each slot, combining multiple TPC commands if more than oneisreceived in aslot. Thisisaso valid when SSDT
transmission is used in the downlink. Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of
these two algorithmsis used is determined by a UE-specific higher-layer parameter, " PowerControl Algorithm™, and is
under the control of the UTRAN. If "PowerControl Algorithm™ indicates "algorithm1", then the layer 1 parameter PCA
shall take the value 1 and if "PowerControl Algorithm" indicates "agorithm2" then PCA shall take the value 2.

If PCA hasthe value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.
If PCA hasthe value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

The step size Arpc isalayer 1 parameter which is derived from the UE-specific higher-layer parameter " TPC-StepSize"
which is under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter Atpc shall
take the value 1 dB and if "TPC-StepSize" has the value "dB2", then Apc shall take the value 2 dB. The parameter
"TPC-StepSize" only appliesto Algorithm 1 as stated in [5]. For Algorithm 2 Arpc shall always take the value 1 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall
adjust the transmit power of the uplink DPCCH with a step of Appecy (in dB) which is given by:

ADPCCH = ATPC X TPC_C”]d

512211 Out of synchronisation handling

After 160 ms after physical channel establishment (defined in [5]), the UE shall control its transmitter according to a
downlink DPCCH quality criterion as follows:

- The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 160 ms period to be
worse than athreshold Qqy. Qo IS defined implicitly by the relevant testsin [7].

- The UE can turn its transmitter on again when the UE estimates the DPCCH quality over the last 160 ms period
to be better than athreshold Q.. Qi, is defined implicitly by the relevant testsin [7]. When transmission is
resumed, the power of the DPCCH shall be the same as when the UE transmitter was shut off.

512212 TPC command generation on downlink during RL initialisation

When commanded by higher layers the TPC commands sent on a downlink radio link from Node Bs that have not yet
achieved uplink synchronisation shall follow a pattern as follows:
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If higher layersindicate by "First RLS indicator" that the radio link is part of the first radio link set sent to the UE and
the value 'n' obtained from the parameter "DL TPC pattern 01 count” passed by higher layersis different from 0 then :

- the TPC pattern shall consist of n instances of the pair of TPC commands (*0" ,"1"), followed by one instance of
TPC command "1", where ("0","1") indicates the TPC commands to be transmitted in 2 consecutive slots,

- the TPC pattern continuously repeat but shall be forcibly re-started at the beginning of each frame where CFN
mod 4 = 0.

else
- TheTPC pattern shall consist only of TPC commands"1".

The TPC pattern shall terminate once uplink synchronisation is achieved.
5.1.2.2.2 Algorithm 1 for processing TPC commands

5.1.2.2.2.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each dot. In this case, the value of
TPC_cmd shall be derived as follows:

- If thereceived TPC command is equal to O then TPC_cmd for that slot is—1.

- If thereceived TPC command isequal to 1, then TPC_cmd for that slot is 1.

512222 Combining of TPC commands from radio links of the same radio link set

When a UE isin soft handover, multiple TPC commands may be received in each slot from different cellsin the active
set. In some cases, the UE has the knowledge that some of the transmitted TPC commandsin aslot are the same. Thisis
the case when the radio links are in the same radio link set. For these cases, the TPC commands from the same radio
link set shall be combined into one TPC command, to be further combined with other TPC commands as described in
subclause 5.1.2.2.2.3.

5.1.2.2.2.3 Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio
link sets.

First, the UE shall conduct a soft symbol decision W; on each of the power control commands TPC;, wherei =1, 2, ...,
N, where N is greater than 1 and is the number of TPC commands from radio links of different radio link sets, that may
be the result of afirst phase of combination according to subclause 5.1.2.2.2.2.

Finally, the UE derives a combined TPC command, TPC_cmd, asafunction Y of all the N soft symbol decisions W;:
- TPC_cmd =Y (W1, Wy, ... Wy), where TPC_cmd can take the values 1 or -1.

The function Y shall fulfil the following criteria:

If the N TPC; commands are random and uncorrelated, with equal probability of being transmitted as"0" or "1", the
probability that the output of Y is equal to 1 shall be greater than or equal to 1/(2"), and the probability that the output of
Yisequal to -1 shall be greater than or equal to 0.5. Further, the output of Y shall equal 1 if the TPC commands from all
the radio link sets are reliably "1", and the output of Y shall equal —1 if a TPC command from any of the radio link sets

isreliably "0".
5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in subclause 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.
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5.1.2.2.3.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 dots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 dots.

Thevalue of TPC_cmd shall be derived as follows:
- For thefirst 4 dots of aset, TPC_cmd = 0.
- For thefifth dot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:
- If al 5 hard decisions within a set are 1 then TPC_cmd = 1 in the 5" slot.
- If al 5 hard decisions within a set are 0 then TPC_cmd = -1 in the 5" slot.

- Otherwise, TPC_cmd = 0inthe 5" dot.

5.1.2.2.3.2 Combining of TPC commands from radio links of the same radio link set

When a UE isin soft handover, multiple TPC commands may be received in each slot from different cellsin the active
set. In some cases, the UE has the knowledge that some of the transmitted TPC commandsin aslot are the same. Thisis
the case when the radio links are in the same radio link set. For these cases, the TPC commands from radio links of the
same radio link set shall be combined into one TPC command, to be processed and further combined with any other
TPC commands as described in subclause 5.1.2.2.3.3.

5.1.2.2.3.3 Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio
link sets.

The UE shall make a hard decision on the value of each TPC;, wherei =1, 2, ..., N and N isthe number of TPC
commands from radio links of different radio link sets, that may be the result of afirst phase of combination according
to subclause 5.1.2.2.3.2.

The UE shall follow this procedure for 5 consecutive dots, resulting in N hard decisions for each of the 5 dots.
The sets of 5 dots shall be aligned to the frame boundaries and there shall be no overlap between each set of 5 dots.

The value of TPC_cmd is zero for the first 4 dots. After 5 dots have elapsed, the UE shall determine the value of
TPC_cmd for the fifth dot in the following way:

The UE first determines one temporary TPC command, TPC_temp;, for each of the N sets of 5 TPC commands as
follows:

- If al 5 hard decisionswithinaset are "1", TPC_temp; = 1.
- If al 5 hard decisions within a set are"0", TPC_temp; = -1.

- Otherwise, TPC_temp; = 0.

Finally, the UE derives acombined TPC command for the fifth slot, TPC_cmd, asafunction Y of all the N temporary
power control commands TPC_temp;:

TPC_cmd(5" slot) = y (TPC_temp,, TPC_temp,, ..., TPC_tempy), where TPC_cmd(5" slot) can take the values 1, 0 or
-1, and Y is given by the following definition:

- TPC_cmdissetto-1if any of TPC_temp; to TPC_tempy are equal to -1.

N
- Otherwise, TPC_cmd isset to 1 if%ZTPC _temp, >0.5.
i=1
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- Otherwise, TPC_cmdisset to 0.

5.1.2.3 Transmit power control in compressed mode

In compressed mode, one or more transmission gap pattern sequences are active. Therefore some frames are
compressed and contain transmission gaps. The uplink power control procedureis as specified in clause 5.1.2.2, using
the same UTRAN supplied parameters for Power Control Algorithm and step size (Arpc), but with additional features
which aim to recover as rapidly as possible a signal-to-interference ratio (SIR) close to the target SIR after each
transmission gap.

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIRy of the received uplink

DPCH. The serving cells should then generate TPC commands and transmit the commands once per slot, except during
downlink transmission gaps, according to the following rule: if SIRe > SIRcm arger then the TPC command to transmit is
"0", whileif SIRet < SIRcm target then the TPC command to transmit is™1".

SIRcm target 1S the target SIR during compressed mode and fulfils
SIRm target = Sl Riarget + ASIRpLor + ASIR1_coding + ASIR2_coding,

where ASIR1_coding and ASIR2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl,
DeltaSIRafter2 signalled by higher layers as:

- ASIR1_coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current uplink frame.

- ASIR1_coding = DeltaSIRafterl if the current uplink frame just follows a frame containing the start of the first
transmission gap in the transmission gap pattern.

- ASIR2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within
the current uplink frame.

- ASIR2_coding = DeltaSIRafter2 if the current uplink frame just follows a frame containing the start of the
second transmission gap in the transmission gap pattern.

- ASIR1_coding = 0 dB and ASIR2_coding =0 dB in al other cases.
ASIRpor isdefined as: ASIRpor = 10L0G10 (Npiiot,n/Npitot,curr_frame)s

where Nyt curr_irame 1S the number of pilot bits per slot in the current uplink frame, and Nyoy iS the number of pilot bits
per slot in anormal uplink frame without a transmission gap.

In the case of several compressed mode pattern sequences being used simultaneously, ASIR1 _coding and
ASIR2_coding offsets are computed for each compressed mode pattern and al ASIR1 _coding and ASIR2_coding
offsets are summed together.

In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In uplink compressed
frames, the transmission of uplink DPDCH(s) and DPCCH shall both be stopped during transmission gaps.

Due to the transmission gaps in compressed frames, there may be missing TPC commands in the downlink. If no
downlink TPC command is transmitted, the corresponding TPC_cmd derived by the UE shall be set to zero.

Compressed and non-compressed frames in the uplink DPCCH may have a different number of pilot bits per dot. A
change in the transmit power of the uplink DPCCH would be needed in order to compensate for the change in the total

pilot energy. Therefore at the start of each slot the UE shall derive the value of a power offset A g or. If the number of

pilot bits per dot in the uplink DPCCH is different from its value in the most recently transmitted slot, A g o7 (in dB)
shall be given by:

A PILOT = 10'—0910 (Npilot,prev/Npilot,curr);

where Npigrprer 1S the number of pilot bits in the most recently transmitted slot , and Nyiier,curr 1S the number of pilot bits
in the current slot. Otherwise, including during transmission gapsin the downlink, A p o7 shall be zero.

Unless otherwise specified, in every slot during compressed mode the UE shall adjust the transmit power of the uplink
DPCCH with a step of Appcey (in dB) which is given by:
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Appech = Dype X TPC_0md + A PILOT.

At the start of the first slot after an uplink or downlink transmission gap the UE shall apply a change in the transmit
power of the uplink DPCCH by an amount Appccr (in dB), with respect to the uplink DPCCH power in the most
recently transmitted uplink slot, where:

Dopccn = D resume +Apior.

Thevalueof Agegume (in dB) shall be determined by the UE according to the Initial Transmit Power mode (ITP).
TheITP isaUE specific parameter, which is signalled by the network with the other compressed mode parameters (see
[4]). The different modes are summarised in table 1.

Table 1: Initial Transmit Power modes during compressed mode

Initial Transmit Power Description
mode P
0 Agesuve = Arpc X TPC_cmdgap
1 A RESUME = 5 last

In the case of atransmission gap in the uplink, TPC_cmdy,, shall be the value of TPC_cmd derived in the first slot of
the uplink transmission gap, if adownlink TPC_command is transmitted in that slot. Otherwise TPC_cmdy,, shall be
zero.

0 a3 Shall be equal to the most recently computed value of &;. & shall be updated according to the following recursive
relations, which shall be executed in al slotsin which both the uplink DPCCH and a downlink TPC command are
transmitted, and in the first slot of an uplink transmission gap if a downlink TPC command is transmitted in that slot:

J, =0.93755,_, —0.96875TPC _cmd. Ak,
5.9

where:  TPC_cmd; is the power control command derived by the UE in that dlot;

ke = 0 if additional scaling is applied in the current slot and the previous slot as described in sub-clause
5.1.2.6, and kg = 1 otherwise.

0.1 isthe value of &, computed for the previous slot. The value of ,.; shall be initialised to zero when the uplink DPCCH
is activated, and also at the end of the first dot after each uplink transmission gap, and also at the end of the first slot
after each downlink transmission gap. The value of &; shall be set to zero at the end of the first slot after each uplink
transmission gap.

After atransmission gap in either the uplink or the downlink, the period following resumption of simultaneous uplink
and downlink DPCCH transmission is called arecovery period. RPL is the recovery period length and is expressed as a
number of slots. RPL isequal to the minimum value out of the transmission gap length and 7 slots. If atransmission gap
is scheduled to start before RPL dlots have elapsed, then the recovery period shall end at the start of the gap, and the
value of RPL shall be reduced accordingly.

During the recovery period, 2 modes are possible for the power control algorithm. The Recovery Period Power control
mode (RPP) is signalled with the other compressed mode parameters (see [4]). The different modes are summarised in
thetable 2:

Table 2: Recovery Period Power control modes during compressed mode

Recovery Period power
control mode

0

Description

Transmit power control is applied using the algorithm determined by the value
of PCA, as in subclause 5.1.2.2 with step size Arpc.

Transmit power control is applied using algorithm 1 (see subclause 5.1.2.2.2)
with step size Arp-tpc during RPL slots after each transmission gap.

1
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For RPP mode 0, the step size is not changed during the recovery period and ordinary transmit power control is applied
(see subclause 5.1.2.2), using the agorithm for processing TPC commands determined by the value of PCA (see sub
clauses5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL dlots after each transmission gap, power control algorithm 1 is applied with a step size
Agp.1rcinstead of Arpc, regardless of the value of PCA. Therefore, the change in uplink DPCCH transmit power at the
start of each of the RPL+1 slotsimmediately following the transmission gap (except for the first slot after the
transmission gap) is given by:

Appcch = Drpree X TPC_cmd + Ay or

Agp.1rc is called the recovery power control step size and is expressed in dB. If PCA hasthe value 1, Agp.1pc iSequal to
the minimum value of 3 dB and 2Apc. If PCA hasthe value 2 , Arp.1pc iSequal to 1 dB.

After the recovery period, ordinary transmit power control resumes using the algorithm specified by the value of PCA
and with step size Arpc.

If PCA hasthe value 2 , the sets of dlots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. For both RPP mode 0 and RPP mode 1, if the transmission gap or the recovery
period results in any incomplete sets of TPC commands, TPC_cmd shall be zero for those sets of slots which are
incompl ete.

5.1.2.4 Transmit power control in the uplink DPCCH power control preamble

An uplink DPCCH power control preambleis a period of uplink DPCCH transmission prior to the start of the uplink
DPDCH transmission. The downlink DPCCH shall also be transmitted during an uplink DPCCH power control
preamble.

The length of the uplink DPCCH power control preambleis a higher layer parameter signalled by the network as
defined in [5]. The uplink DPDCH transmission shall commence after the end of the uplink DPCCH power control
preamble.

During the uplink DPCCH power control preamble the change in uplink DPCCH transmit power shall be given by:
Appcch = Dpe X TPC_Cfnd.

During the uplink DPCCH power control preamble TPC_cmd is derived according to algorithm 1 as described in sub
clause 5.1.2.2.1, regardless of the value of PCA.

Ordinary power control (see subclause 5.1.2.2), with the power control agorithm determined by the value of PCA and
step size Arpc, shall be used after the end of the uplink DPCCH power control preamble.
5.1.25 Setting of the uplink DPCCH/DPDCH power difference

5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of [3]. The gain
factors 3¢ and B4 may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the
DPDCH codes for different TFCsin normal (non-compressed) frames:

- [ and Sy aresignalled for the TFC, or
- . and Gyiscomputed for the TFC, based on the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate . and 54 valuesto all TFCsin the TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several reference TFCs may be signalled from
higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors
isindependent of the inner loop power control.
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After applying the gain factors, the UE shall scale the total transmit power of the DPCCH and DPDCH(s), such that the
DPCCH output power follows the changes required by the power control procedure with power adjustments of Appcch
dB, subject to the provisions of sub-clause 5.1.2.6.

The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as
specified in subclause 5.1.2.5.4.

5.1.2.5.2 Signalled gain factors

When the gain factors £, and 5, are signalled by higher layers for a certain TFC, the signalled values are used directly
for weighting of DPCCH and DPDCH(s). The variable A;, called the nominal power relation is then computed as:

Aj = & .
B
5.1.2.5.3 Computed gain factors

The gain factors £, and Sy may aso be computed for certain TFCs, based on the signalled settings for areference TFC.

Let B.rer and By denote the signalled gain factors for the reference TFC. Further, let 4;; and £, denote the gain
factors used for the j:th TFC. Also let L, denote the number of DPDCHSs used for the reference TFC and L ; denote the
number of DPDCHs used for the j:th TFC.

Define the variable

K et :ZRMi [N; ;

where RM; is the semi-static rate matching attribute for transport channel i (defined in [2] subclause 4.2.7), N; isthe
number of bits output from the radio frame segmentation block for transport channel i (defined in [2] subclause 4.2.6.1),
and the sum istaken over all the transport channelsi in the reference TFC.

Similarly, define the variable

KJ.:ZRMiENi;

where the sum is taken over al the transport channelsi in thej:th TFC.

The variable A;, called the nominal power relation is then computed as:

AJ- - ﬁd,ref D Lref Kj .
ﬁc,ref Lj Kref

The gain factors for the j:th TFC are then computed as follows:

- IfA>1then B, =1.0 and 3, isthelargest quantized 3 -value, for which the condition 3. < 1/A

Cj=
holds. Since 3. ; may not be set to zero, if the above rounding resultsin azerovalue, [, ; shall besettothe
lowest quantized amplitude ratio of 1/15 as specified in [3].

- IfA<1then [, isthesmallest quantized [ -value, for which the condition [, ;> A holdsand
B., =1.0.

The quantized B-values are defined in [3] subclause 4.2.1, table 1.
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5.1.25.4 Setting of the uplink DPCCH/DPDCH power difference in compressed mode

The gain factors used during a compressed frame for a certain TFC are calculated from the nominal power relation used
innormal (non-compressed) frames for that TFC. Let A; denote the nominal power relation for the j:th TFC in anormal
frame. Further, let . c; and B, c; denote the gain factors used for the j:th TFC when the frame is compressed. The
variable Ac; is computed as:

15[N,,
A=A L e
Ns!ots,c EN

pilot,N

where Npigc s the number of pilot bits per slot when in compressed mode, and Nijon — iS the number of pilot bits per
slot in normal mode. Nygisc 1S the number of slotsin the compressed frame used for transmitting the data.

The gain factors for the j:th TFC in a compressed frame are computed as follows:

If Ac;>1,then B,.; =10 and B, . isthelargest quantized 3 -value, for which the condition [, ;<

1/ A holds. Since ﬁC’C’ j may not be set to zero, if the above rounding resultsin a zero value, ,BC’C’j shall
be set to the lowest quantized amplitude ratio of 1/15 as specified in [3].

If Acj<1,then [3,.; isthesmallest quantized B -value, for which the condition [, ¢ ;2 Ac; holdsand
B.c; =1.0.

The quantized B-values are defined in [3] subclause 4.2.1, table 1.

5.1.2.5A Setting of the uplink DPCCH/HS-DPCCH power difference
When an HS-DPCCH is active, the power offset Aysppecy for each HS-DPCCH dlot shall be set as follows.
For HS-DPCCH slots carrying HARQ Acknowledgement :
Apsopcch = Aack if the corresponding HARQ Acknowledgement is equal to 1
Ansprech = Anack i the corresponding HARQ Acknowledgement is equal to O
For HS-DPCCH dots carrying CQI :
Apsprech = Acal
The values for Aack, Anack and Acq are set by higher layers.
Then, in non-compressed frames £, which is the gain factor defined in [3] subclause 4.2.1, is calculated according to

Aps-ppccH ]

ﬂhs = ﬂc D'O( 2 !
where 5. valueissignalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3.

With the exception of the start and end of compressed frames, any DPCCH power change shall not modify the power
ratio between the DPCCH and the HS-DPCCH. The power ratio between the DPCCH and the HS-DPCCH during
compressed DPCCH frames is described below.

During the period between the start and end of a compressed DPCCH frame, when HS-DPCCH is transmitted, Gsis
calculated according to

A HS-DPCCH N

ﬁhg - ﬁc,C,j D.O( 20 JD NPiIot,C ,

pilot,N
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where ,BC'C’ i is calculated as described in subclause 5.1.2.5.4, Nqioc  isthe number of pilot bits per dot on the
DPCCH in compressed frames, and Nyion 1S the number of pilot bits per slot in non-compressed frames.

Thusthe gain factor 5, varies depending on the current power offset Ays ppecr @nd on whether the UL DPCCH is
currently in acompressed frame.

5.1.2.5B Setting of the uplink DPCCH/E-DPCCH and E-DPDCH power difference

5.1.2.5B.1 DPCCH/ E-DPCCH
5.1.2.5B.2 DPCCH/ E-DPDCH
5.1.2.6 Maximum and minimum power limits

In the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed
the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the
maximum allowed power. This additional scaling shall be such that the power ratio between DPCCH and DPDCH and
also DPCCH and HS-DPCCH remains as required by sub-clause 5.1.2.5 and 5.1.2.5A.

Any scaling shall only be applied or changed at a DPCCH slot boundary. In order that the total UE transmit power does
not exceed the maximum allowed value the scaling shall be computed using the maximum HS-DPCCH power
transmitted in the next DPCCH dlot. In the case that either an ACK or aNACK transmission will start during the next
DPCCH dlot, the maximum HS-DPCCH power shall be computed using one of the following:

(8 whichever of Axck and Ayack Will be used according to whether the transmission will be ACK or NACK, or

(b) whichever of Apck and Ayack iSthe largest.

When transmitting on a DPCH the UE is not required to be capable of reducing its total transmit power below the
minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH and
al so between DPCCH and HS-DPCCH remains as specified in sub clause 5.1.2.5 and 5.1.2.5A. Some further
regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power
adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at
or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power,
subject to the following restrictions:

- Thetotal transmit power after applying any additional scaling shall not exceed the required minimum power, nor
the total transmit power in the previously transmitted slot;

- The magnitude of any reduction in total transmit power between slots after applying any additional scaling shall
not exceed the magnitude of the calculated power reduction before the additional scaling.

In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum
power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase
in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall be included in
the computation of any DPCCH power adjustments to be applied in the next transmitted slot.

5.1.3 PCPCH

5131 General

The power control during the CPCH access procedure is described in clause 6.2. The inner loop power control for the
PCPCH is described in the following sub-clauses.
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5.1.3.2 Power control in the message part

The uplink transmit power control procedure simultaneously controls the power of a PCPCH control part and its
corresponding PCPCH data part. The relative transmit power offset between the PCPCH control part and the PCPCH
data part is determined by the network and is computed according to sub-clause 5.1.2.5 using the gain factors signalled
to the UE using higher-layer signalling, with the difference that:

- [ isthegain factor for the PCPCH control part (similar to DPCCH);
- [fyisthegain factor for the PCPCH data part (similar to DPDCH).
The gain factors are applied as shown in sub clause 4.2.3.2 of [3].

The operation of the inner power control loop adjusts the power of the PCPCH control part and PCPCH data part by the
same amount, provided there are no changes in gain factors.

Any change in the uplink PCPCH control part transmit power shall take place immediately before the start of the pilot
field on the control part of the message part. The change in PCPCH control part power with respect to itsvalue in the
previous slot is derived by the UE and is denoted by Apcpcn.cp (in dB).

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

The provisions for power control at the maximum allowed value and bel ow the required minimum output power (as
defined in[7]) are described in sub-clause 5.1.2.6.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, SIRiaqe, Which is set by the higher layer outer loop.

The network should estimate the signal-to-interference ratio SIRy of the received PCPCH . The network should then
generate TPC commands and transmit the commands once per slot according to the following rule: if SIRxy > SIRagat
then the TPC command to transmit is"0", while if SIRet < SIRage then the TPC command to transmit is"1".

The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a
TPC_cmd. Which of these two algorithmsis used is determined by a higher-layer parameter,

"PowerControl Algorithm”, and is under the control of the UTRAN. If "PowerControl Algorithm" indicates
"algorithml", then the layer 1 parameter PCA shall take the value 1 and if "PowerControl Algorithm" indicates
"algorithm2" then PCA shall take the value 2.

If PCA hasthe value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.
If PCA hasthe value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

The step size Arpc isalayer 1 parameter which is derived from the higher-layer parameter "TPC-StepSize" whichis
under the control of the UTRAN. If "TPC-StepSize" hasthe value "dB1", then the layer 1 parameter Arpc shall take the
value 1 dB and if "TPC-StepSize" has the value "dB2", then Arpc shall take the value 2 dB.

After deriving the TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the transmit
power of the uplink PCPCH control part with a step of Apcpcp.cp (in dB) which is given by:

Dpcper-cp = Arpe X TPC_cmd

5.1.3.3 Power control in the power control preamble

A PCPCH power control preamble is a period when both the UL PCPCH control part and the associated DL DPCCH
are transmitted prior to the start of the uplink PCPCH data part.

The length of the power control preamble is a higher layer parameter, L pc.preamnle (S€€ SeCtion 6.2), and can take the value
0 dlotsor 8 dots. The uplink PCPCH data part shall not commence before the end of the power control preamble.
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If Loc-preamble > O, the details of power control used during the power control preamble differ from the ordinary power
control which is used afterwards. After the first slot of the power control preamble the change in uplink PCPCH control
part transmit power shall initially be given by:

Dpcper.cp = Arpcinit * TPC_cmd
If the value of PCA is1 then Arpcini IS equal to the minimum value out of 3 dB and 2Atpc.
If the value of PCA is 2 then Arpc.init IS equal to 2dB.
TPC_cmd is derived according to algorithm 1 as described in sub clause 5.1.2.2.2, regardless of the value of PCA.

Power control as defined for the message part (see sub-clause 5.1.3.2), with the power control algorithm determined
by the value of PCA and step size Arpc, shall be used as soon as the sign of TPC_cmd reverses for the first time, or at
the end of the power control preamble if the power control preamble ends first.

5.2 Downlink power control

The transmit power of the downlink channelsis determined by the network. In general the ratio of the transmit power
between different downlink channelsis not specified and may change with time. However, regulations exist as
described in the following subclauses.

Higher layer power settings shall be interpreted as setting of the total power, i.e. the sum of the power from the two
antennas in case of transmit diversity.

5.2.1 DPCCH/DPDCH

5211 General

The downlink transmit power control procedure controls simultaneously the power of a DPCCH and its corresponding
DPDCHs. The power control loop adjusts the power of the DPCCH and DPDCHs with the same amount, i.e. the
relative power difference between the DPCCH and DPDCHSs is not changed.

The relative transmit power offset between DPCCH fields and DPDCHSs is determined by the network The TFCI, TPC
and pilot fields of the DPCCH are offset relative to the DPDCHs power by PO1, PO2 and PO3 dB respectively. The
power offsets may vary intime. UTRAN may use the SSDT operation as specified in section 5.2.2 to determine what
power offset to use for TFCI in hard split mode with respect to the associated downlink DPDCH. The method for
controlling the power offsets within UTRAN is specified in [6].

5.2.1.2 Ordinary transmit power control

521.2.1 UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the
uplink DPCCH. An example on how to derive the TPC commandsin given in Annex B.2.

The UE shall check the downlink power control mode (DPC_MODE) before generating the TPC command:

- if DPC_MODE = 0: the UE sends a unique TPC command in each slot and the TPC command generated is
transmitted in the first available TPC field in the uplink DPCCH;

- if DPC_MODE = 1: the UE repeats the same TPC command over 3 dots and the new TPC command is
transmitted such that there is a new command at the beginning of the frame.

The DPC_MODE parameter is a UE specific parameter controlled by the UTRAN.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in subclause 5.2.1.2.2.
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5.2.1.2.2 UTRAN behaviour

Upon receiving the TPC commands UTRAN shall adjust its downlink DPCCH/DPDCH power accordingly. For
DPC_MODE =0, UTRAN shall estimate the transmitted TPC command TPC to be 0 or 1, and shall update the power
every slot. If DPC_MODE = 1, UTRAN shall estimate the transmitted TPC command TPC. over three slotsto be O or
1, and shall update the power every three dots.

After estimating the k:th TPC command, UTRAN shall adjust the current downlink power P(k-1) [dB] to a new power
P(k) [dB] according to the following formula:

P(k) = P(k - 1) + Prpc(K) + Poa(K),

where Prpc(K) isthe k:ith power adjustment due to the inner loop power control, and P,y (k) [dB] is a correction
according to the downlink power control procedure for balancing radio link powers towards a common reference power.
The power balancing procedure and control of the procedure is described in [6].

Ppc(K) is calculated according to the following.

If the value of Limited Power Increase Used parameter is 'Not used', then

Ame  if TPCy(K) =1
t TPC I est() ,[dB]. (1)

Frec (k) :{ A if TPC(K)=0

If the value of Limited Power Increase Used parameter is 'Used’, then the k:th inner loop power adjustment shall be
calculated as:

+A. IFTPC4(k)=1 and A, (K)+ A <Power_Raise Limit
Pc(k)={ 0 if TPC,(k)=1 and A (K)+A =Power Raise Limit ,[dB] (2

~Drec if TPC(k)=0
where

k-1 ]
Dgm(K) = 2. Prec (1)
i=k-DL_Power_Averaging_Window_Size

is the temporary sum of the last DL_Power_Averaging_Window_Sze inner loop power adjustments (in dB).

For the first (DL_Power_Averaging_Window_Sze — 1) adjustments after the activation of the limited power increase
method, formula (1) shall be used instead of formula (2). Power_Raise Limit and DL_Power_Averaging Window_Size
are parameters configured in the UTRAN.

The power control step size Arpc can take four values: 0.5, 1, 1.5 or 2 dB. It is mandatory for UTRAN to support Arpc
of 1 dB, while support of other step sizesisoptional.

In addition to the above described formulas on how the downlink power is updated, the restrictions below apply.
In case of congestion (commanded power not available), UTRAN may disregard the TPC commands from the UE.

The average power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power (dB), nor
shall it be below Minimum_DL_Power (dB). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTX. Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits
for one channelisation code, relative to the primary CPICH power [6].

5.2.1.3 Power control in compressed mode

The aim of downlink power control in uplink or/and downlink compressed mode is to recover asfast aspossible a
signal-to-interference ratio (SIR) close to the target SIR after each transmission gap.

The UE behaviour is the same in compressed mode as in normal mode, described in subclause 5.2.1.2, except that the
target SIR is offset by higher layer signalling. However due to transmission gaps in uplink compressed frames there
may be incomplete sets of TPC commands when DPC_MODE=1.
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UTRAN behaviour is as stated in section 5.2.1.2.2 except for DPC_MODE = 1 where missing TPC commands in the
UL may lead the UTRAN to changing its power more frequently than every 3 slots.

In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In compressed frames,
the transmission of downlink DPDCH(s) and DPCCH shall be stopped during transmission gaps.

The power of the DPCCH and DPDCH in the first dot after the transmission gap should be set to the same value asin
the dot just before the transmission gap.

During compressed mode except during downlink transmission gaps, UTRAN shall estimate the k:th TPC command
and adjust the current downlink power P(k-1) [dB] to a new power P(K) [dB] according to the following formula:

P(K) = P(k - 1) + Prpc(K) + Par(K) + Poa(K),

where Prpc(K) isthe k:ith power adjustment due to the inner loop power control, Pgr(K) is the k-th power adjustment due
to the downlink target SIR variation, and P,y (K) [dB] is a correction according to the downlink power control procedure
for balancing radio link powers towards a common reference power. The power balancing procedure and control of the
procedure is described in [6].

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink.

For DPC_MODE = 0 if no uplink TPC command is received, Prpc(K) derived by the Node B shall be set to zero.
Otherwise, Prpc(K) is calculated the same way as in normal mode (see sub-clause 5.2.1.2.2) but with a step size Asrep
instead of Atpc.

For DPC_MODE = 1, the sets of dots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. If this resultsin an incomplete set of TPC commands, the UE shall transmit the
same TPC commandsin all slots of the incomplete set.

The power control step size Asrep = Arp.trc during RPL slots after each transmission gap and Asrep = Arpc Otherwise,
where;

- RPL istherecovery period length and is expressed as a number of slots. RPL is equal to the minimum value out
of the transmission gap length and 7 dots. If atransmission gap is scheduled to start before RPL dlots have
elapsed, then the recovery period shall end at the start of the gap, and the value of RPL shall be reduced

accordingly.

— DMgp1pc iscaled the recovery power control step size and is expressed in dB. Agp.rpc iS equal to the minimum
value of 3 dB and 2A+pc.

The power offset Pgr(K) = 0Pcyr - OPprey, Where 0P, and 0Py, are respectively the value of &P in the current slot and
the most recently transmitted slot and oP is computed as follows:

OP = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaS|I Rafter2 signaled by
higher layers as:

- APl coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.

- APlcoding = DeltaSIRafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

- AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

- AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

- APl _coding = 0dB and AP2_coding =0 dB in al other cases.

and APi_compression is defined by :
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- APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.

- APi_compression = 10 log (15*F;/ (15*F - TGL;)) if there is atransmission gap created by puncturing method
within the current TTI of length F; frames, where TGL; is the gap length in number of slots (either from one gap
or asum of gaps) inthe current TTI of length F; frames.

- APi_compression =0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a P offset is computed for each compressed mode
pattern and the sum of all dP offsetsis applied to the frame.

For al time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timeslot shall not exceed Maximum_DL_Power (dB) by more than 6P, nor shall it be below Minimum_DL_Power
(dB). Transmitted DPDCH symbol means here a complex QPSK symbol before spreading which does not contain DTX.
Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits for one channelisation code, relative to the
primary CPICH power [6].

5.2.1.4 Site selection diversity transmit power control

52.1.4.1 General

Site selection diversity transmit power control (SSDT) is another macro diversity method in soft handover mode. This
method is optional in UTRAN.

Operation is summarised as follows. The UE selects one of the cells from its active set to be *primary’, all other cells
are classed as ‘non primary’. The main objectiveisto transmit on the downlink from the primary cell, thus reducing the
interference caused by multiple transmissions in a soft handover mode. A second objective isto achieve fast site
selection without network intervention, thus maintai ning the advantage of the soft handover. In order to select a primary
cell, each cell is assigned atemporary identification (ID) and UE periodically informs a primary cell 1D to the
connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell ID is
delivered by UE to the active cells via uplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.

SSDT is only supported when the P-CPICH is used as the downlink phase reference and closed loop mode transmit
diversity is not used simultaneously. Simultaneous operation of SSDT and HS-SCCH reception is not supported.

UTRAN may aso command UE to use SSDT signalling in the uplink although cells would transmit the downlink as
without SSDT active. In case SSDT is used in the uplink direction only, the processing in the UE for the radio links
received in the downlink is as with macro diversity in non-SSDT case. The downlink operation mode for SSDT is set by
higher layers. UTRAN may use the SSDT information for the PDSCH power control as specified in section 5.2.2 and
for the TFCI power control in hard split mode. Simultaneous operation of SSDT signalling in the uplink and HS-SCCH
reception is not supported.

NOTE: Thisfeature of SSDT limited to uplink only appliesto terminals that are DSCH capable.

521411 Definition of temporary cell identification

Each cell is given atemporary ID during SSDT and the ID is utilised as site selection signal. The ID is given abinary
bit sequence. There are three different lengths of coded ID available denoted as"long", "medium" and "short". The
network decides which length of coded ID is used. Settings of 1D codes for 1-bit and 2-bit FBI are exhibited in table 3
and table 4, respectively.
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Table 3: Settings of ID codes for 1 bit FBI

ID code
ID label "long" "medium” "short"
a 000000000000000 (0)0000000 00000
b 101010101010101 (0)1010101 01001
C 011001100110011 (0)0110011 11011
d 110011001100110 (0)1100110 10010
e 000111100001111 (0)0001111 00111
f 101101001011010 (0)1011010 01110
g 011110000111100 (0)0111100 11100
h 110100101101001 (0)1101001 10101
Table 4: Settings of ID codes for 2 bit FBI
ID code
(Column and Row denote slot position and FBI-bit position.)
ID label "long" "medium” "short"
a (0)0000000 (0)000 000
(0)0000000 (0)000 000
b (0)0000000 (0)000 000
(11111111 (1111 111
c (0)1010101 (0)101 101
(0)1010101 (0)101 101
d (0)1010101 (0)101 101
(10101010 (1010 010
e (0)0110011 (0)011 011
(0)0110011 (0)011 011
f (0)0110011 (0)011 011
(1)1001100 (1100 100
g (0)1100110 (0)110 110
(0)1100110 (0)110 110
h (0)1100110 (0)110 110
(1)0011001 (1001 001

The ID code bits shown in table 3 and table 4 are transmitted from left to right. In table 4, the first row gives the first
FBI bit in each dlot, the second row gives the 2nd FBI bit in each slot. The ID code(s) are transmitted aligned to the
radio frame structure (i.e. ID codes shall be terminated within aframe). If FBI space for sending the last ID code within
aframe cannot be obtained, the first bit(s) from that 1D code are punctured. The bit(s) to be punctured are shownin
bracketsin table 3 and table 4.

The alignment of the ID codes to the radio frame structure is not affected by transmission gaps resulting from uplink
compressed mode.

5.2.1.4.2 TPC procedure in UE

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the
uplink DPCCH based on the downlink signals from the primary cell as selected by the UE. An example on how to
derive the TPC commandsis givenin Annex B.2.

5.2.1.4.3 Selection of primary cell

The UE selects aprimary cell periodically by measuring the RSCP of P-CPICHSs transmitted by the active cells. The
cell with the highest P-CPICH RSCP is detected as a primary cell.

5.21.4.4 Delivery of primary cell ID

The UE periodically sends the ID code of the primary cell via portion of the uplink FBI field assigned for SSDT use
(FBI Sfield). A cell recognisesits state as non-primary if the following conditions are fulfilled simultaneously:

- Thereceived | D code does not match with the own ID code.
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- Thereceived uplink signal quality satisfies the following:
Sl RestDcode > Sl Rtarget + ch [dB]

Where SIReqipcode |1 S the average of estimated signal -to-interference ratio of the received uplink DPCH
SIRey, described in subclause 5.1.2.2.1, over the uplink slots containing the received cell 1D code; SIRiqget
isthe target SIR of the uplink, described in subclause 5.1.2.2.1; and Qth is uplink quality threshold which
corresponds to the uplink DPCH quality level relative to the SIRiage.  Qth parameter is signalled via
higher layer signalling.

- If uplink compressed mode is used, and less than | N,p/3] bits are lost from the ID code (as a result of uplink
compressed mode), where Np is the number of bitsin the ID code (after puncturing according to clause
5.2.1.4.1.1, if puncturing has been done).

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or non-primary) in the active set is updated synchronously. If a cell receives the last
portion of the coded ID in uplink slot j, the state of cell isupdated in downlink slot (j+1+T,s) mod 15, where Ty is
defined as a constant of 2 time slots.  The updating of the cell state is not influenced by the operation of downlink
compressed mode.

At the UE, the primary 1D code to be sent to the cellsis segmented into a number of portions. These portions are
distributed in the uplink FBI S-field. The cell in SSDT collects the distributed portions of the primary ID code and then
detects the transmitted ID. The period of the primary cell update depends on the settings of the code length and the
number of FBI bits assigned for SSDT use as shown in table 5. However, SSDT is only applicable with DPC_MODE =
0.

Table 5: Period of primary cell update

The number of FBI bits per slot assigned for SSDT
code length 1 2
"long" 1 update per frame 2 updates per frame
"medium" 2 updates per frame 4 updates per frame
"short" 3 updates per frame 5 updates per frame
5.2.1.45 TPC procedure in the network

In SSDT, anon-primary cell can switch off its DPDCH output (i.e. no transmissions).

The cell manages two downlink transmission power levels, P1, and P2. Power level P1 is used for downlink DPCCH
transmission power level and thislevel is updated in the same way with the downlink DPCCH power adjustment
specified in 5.2.1.2.2 (for normal mode) and 5.2.1.3 (for compressed mode) regardless of the selected state (primary or
non-primary). The actua transmission power of TFCI, TPC and pilot fields of DPCCH is set by adding P1 and the
offsets PO1, PO2 and PO3, respectively, as specified in 5.2.1.1. P2 isused for downlink DPDCH transmission power
level and thislevel is set to P1 if the cell is selected as primary, otherwise P2 is switched off. The cell updates P1 first
and P2 next, and then the two power settings P1 and P2 are maintained within the power control dynamic range. Table 6
summarizes the updating method of P1 and P2.

Table 6: Updating of P1 and P2

State of cell P1 (DPCCH) P2 (DPDCH)
non primary | Updated in the same | Switched off
way with the downlink
DPCCH power
adjustment specified
in5.2.1.2.2 and
5213

primary =P1
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5.2.2 PDSCH

The PDSCH power control can be based on any of the following solutions:
- Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.
- Other power control procedures applied by the network.

UTRAN may use the SSDT signalling to determine what power offset to use for PDSCH with respect to the associated
downlink DCH when more than one cell may be in the active set. The support for a combination where SSDT signaling
isused inthe uplink, but SSDT is not necessarily used in the downlink, is required only from the UEs that support the
use of DSCH.

If the downlink direction uses SSDT for the DCH transmission, then the TPC procedure in the UE to generate TPC
commands to control the network transmit power is as specified in 5.2.1.4.2.

If the downlink transmission does not use SSDT operation, then the TPC procedure in the UE to generate TPC
commands to control the network transmit power is as specified in 5.2.1.2.1.

The PDSCH power offset to be used with respect to the associated DCH depends on whether the cell transmitting
PDSCH is determined to be aprimary one or not. Note that the condition on the received uplink signal quality in
subclause 5.2.1.4.4 is not used for determining whether the cell status for PDSCH power control is primary or not.

The SSDT commands sent by the UE are averaged in UTRAN side over one or more frames. The averaging window
length parameter as the number of frames to average over, Enhanced DSCH PC Whd, and the parameter for the required
number of received primary SSDT commands, Enhanced DSCH PC Counter, during the averaging window for
declaring primary status for acell are given by UTRAN [6].

If the number of primary ID codesin the uplink received during the averaging window is less than the parameter
Enhanced DSCH PC Counter, then a cell shall consider itself as non-primary and uses the power offset given from
UTRAN to the cell with the datafor the PDSCH.

If the number of primary ID codesin the uplink received during the averaging window is equal or more than the
parameter Enhanced DSCH PC Counter defines, the cell shall use the power control parameterisation for the primary
case. When the cell considersitself as primary it uses both the power offset for the PDSCH frame for the given UE and
the Enhanced DSCH Power Offset parameter given by the UTRAN for the primary case.

The cell status (primary/non-primary) obtained from the rules above may differ from the cell status for SSDT
transmission in the downlink depending on the values given by UTRAN for the parameters for averaging window
length and the required number of received primary SSDT commands for cell status determination.

5.2.3 DL-DPCCH for CPCH

5231 UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the
uplink DPCCH. The UE shall send a unique TPC command in each slot asin the DPCCH/DPDCH case for
DPC_MODE=0.

The TPC commands setting may be based on the example provided in Annex B.2 for the DPCCH/DPDCH. However in
the DL-DPCCH for CPCH case, the setting of the SIR_target by the outer loop power control is based on a DL-DPCCH
for CPCH BER target provided by the UTRAN rather than a TrCH BLER. Also thereis no soft handover, neither
SSDT, used in combination with the CPCH.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in sub-clause 5.2.1.2.2.

52.3.2 UTRAN behaviour

The relative transmit power offsets between the different DPCCH fields (TPC and pilot) and CCC field is determined
by the network. The power of CCC field in DL DPCCH for CPCH is the same as the power of the pilot field.
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The TPC field of the DPCCH is offset relative to the pilot by PO2dB. This power offsets may vary in time. The method
for controlling the power offset within UTRAN is specified in [6]

The UTRAN behaviour for the power control isleft open to the implementation. As an example it may be based on the
UTRAN behaviour for the DPCCH/DPDCH as specified in sub-clause 5.2.1.2.2, with the following exceptions :
DPC_MODE should be set to 0 asthere isno DPC_MODE parameter for CPCH and there is no support of Site
selection diversity power control for the DL-DPCCH for CPCH as Soft handover is not applicable to the CPCH.

5.24  AICH

The UE isinformed about the relative transmit power of the AICH (measured as the power per transmitted acquisition
indicator) compared to the primary CPICH transmit power by the higher layers.

5.25 PICH

The UE isinformed about the relative transmit power of the PICH (measured as the power over the paging indicators)
compared to the primary CPICH transmit power by the higher layers.

5.26  S-CCPCH

The TFCI and pilot fields may be offset relative to the power of the data field. The power offsets may vary in time.

5.2.7 CSICH

The UE isinformed about the relative transmit power of the CSICH (measured as the power per transmitted status
indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.8  AP-AICH

The UE isinformed about the relative transmit power of the AP-AICH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.9 CA/CD-ICH

The UE isinformed about the relative transmit power of the CA/CD-1CH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.10 HS-SCCH

The HS-SCCH power control is under the control of the node B. It may e.g. follow the power control commands sent by
the UE to the node B or any other power control procedure applied by the node B.

5.2.11 HS-PDSCH

The HS-PDSCH power control is under the control of the node B. When the HS-PDSCH is transmitted using 16-
QAM, the UE may assume that the power is kept constant during the corresponding HS-DSCH subframe.

In case of multiple HS-PDSCH transmission to one UE, all the HS-PDSCHSs intended for that UE shallbe transmitted
with equal power.

The sum of the powers used by all HS-PDSCHs and HS-SCCHSs in a cell shall not exceed the value of HS-PDSCH and
HS-SCCH Total Power if signaled by higher layers[6].

5.2.12 E-AGCH

The E-AGCH power control is under the control of the node B.

3GPP



Release 6 35 3GPP TS 25.214 V6.3.0 (2004-09)

5.2.13 E-HICH

The E-HICH power control is under the control of the node B.

5.2.14 E-RGCH

The E-RGCH power control is under the control of the node B.

6 Random access procedure

6.1 Physical random access procedure

The physical random access procedure described in this subclause isinitiated upon request from the MAC sublayer (cf.
(9.

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.
- The message length in time, either 10 or 20 ms.
- TheAICH_Transmission_Timing parameter [0 or 1].

- Theset of available signatures and the set of available RACH sub-channels for each Access Service Class
(ASC). Sub-channels are defined in subclause 6.1.1.

- The power-ramping factor Power Ramp Step [integer > (Q].
- The parameter Preamble Retrans Max [integer > Q].
- Theinitia preamble power Preamble_|nitial_Power.

- The Power offset P p-m = Pressage-control — Ppreamble; Measured in dB, between the power of the last transmitted
preamble and the control part of the random-access message.

- The set of Transport Format parameters. This includes the power offset between the data part and the control part
of the random-access message for each Transport Format.

Note that the above parameters may be updated from higher layers before each physical random access procedureis
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message part.
- The ASC of the PRACH transmission.
- Thedatato be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1 Derivetheavailable uplink access dlots, in the next full access dlot set, for the set of available RACH sub-
channels within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one access slot
among the ones previously determined. If there is no access dot available in the selected set, randomly select one
uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next
access dot set. The random function shall be such that each of the allowed selections is chosen with equal
probability.

2 Randomly select a signature from the set of available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.
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Set the Preamble Retransmission Counter to Preamble Retrans Max.
Set the parameter Commanded Preamble Power to Preamble_|nitial _Power.

In the case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble
transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below
the minimum level required in [7], set the preamble transmission power to a value, which shall be at or above the
Commanded Preamble Power and at or below the required minimum power specified in [7]. Otherwise set the
preamble transmission power to the Commanded Preamble Power. Transmit a preamble using the selected

uplink access slot, signature, and preambl e transmission power.

If no positive or negative acquisition indicator (Al # +1 nor —1) corresponding to the selected signatureis
detected in the downlink access slot corresponding to the selected uplink access dot:

6.1 Select the next available access dot in the set of available RACH sub-channels within the given ASC.

6.2 Randomly select a new signature from the set of available signatures within the given ASC. The random
function shall be such that each of the allowed selectionsis chosen with equal probability.

6.3 Increase the Commanded Preamble Power by AP, = Power Ramp Step [dB]. If the Commanded Preamble
Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the
higher layers (MAC) and exit the physical random access procedure.

6.4 Decrease the Preambl e Retransmission Counter by one.

6.5If the Preamble Retransmission Counter > 0 then repeat from step 5. Otherwise pass L 1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

If a negative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access slot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

Transmit the random access message three or four uplink access dots after the uplink access dlot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control
part of the random access message should be P p-m [dB] higher than the power of the last transmitted preamble.
Transmission power of the data part of the random access message is set according to subclause 5.1.1.2.

Pass L1 status "RACH message transmitted" to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of uplink access slots. There are atotal of 12 RACH sub-

channels. RACH sub-channel #i (i =0, ..., 11) consists of the following uplink access dots:

- Uplink access slot #i leading by 1., chips the downlink access ot # contained within the 10 msinterval that is

time aligned with P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

- Every 12" access slot relative to this access slot.

The access dots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available uplink access slots for different RACH sub-channels

SFN modulo 8 of Sub-channel number
corresponding P- 0 1 2 3 4 5 6 7 8 9 10 11
CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14
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The PRACH contains two sets of access slots as shown in Figure 2. Access dot set 1 contains PRACH slots 0 — 7 and
starts Tp., chips before the downlink P-CCPCH frame for which SFN mod 2 = 0. Access dot set 2 contains PRACH slots

8- 14 and starts  (T,.a—2560) chips before the downlink P-CCPCH frame for which SFN mod 2 = 1.

AICH access _ _
slots SFNmod2=0 SFNmod2=1
B Tpa #O | H#1 | #2 | H3 | #4 | H#5 | #6 | #T | #8 | #9 | #10| #11 #12| #13| #14,
= [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
(HO (HL (H#2 (H3 (#4 (#5 (#6 | H#7T | #8 [ #9 | #10 | #11 | #12 | #13 | #14 |
[ [ [ [ [ [ [ [ [ [ [ [ [ |
PRACH o -
access slots Access slot set 1 Access slot set 2
10 ms 10 ms

6.2

Figure 2: PRACH access slot and downlink AICH relation (Tp.. = 7680 chips)

CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical layer parameters are included
in the System Information message: L1 shall receive the following information from the higher layers (RRC).

NOTE:

UL Access Preamble (AP) scrambling code.

UL Access Preamble signature set.

The Access preamble sot sub-channels group.

AP- AICH preamble channelization code.

UL Coallision Detection(CD) preamble scrambling code.
CD Preamble signature set.

CD preamble slot sub-channels group.

CD-AICH preamble channelization code.

CPCH UL scrambling code.

DPCCH DL channelization code.([512] chip).

There may be some overlap between the AP signature set and CD signature set if they correspond to the
same scrambling code.

The following physical layer parameters are received from the RRC layer:

1) N_AP_retrans_max = Maximum Number of alowed consecutive access attempts (retransmitted preambles) if

thereis no AICH response. Thisisa CPCH parameter and is equivalent to Preamble Retrans Max in RACH.

2) PRrach=P cpcH = Initial open loop power level for the first CPCH access preamble sent by the UE.

- [RACH/CPCH parameter].

3) AP, = Power step size for each successive CPCH access preamble.

- [RACH/CPCH parameter].
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4)

5)

6)

7)
8)

APy = Pressage-control — Pea, Measured in dB. Thisisthe power offset between the transmit power of the CD
preamble and the initial transmit power of the CPCH power control preamble (or the control part of the CPCH
message part if the power control preamble length is 0 slots).

[CPCH parameter]

Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH transmission timing
parameter.

- [RACH/CPCH parameter].

L pe-preamble = Length of power control preamble (O or 8 slots).

- [CPCH parameter].

Nstart_message = NUmber of frames for the transmission of Start of Message Indicator in DL-DPCCH for CPCH.

The set of Transport Format parameters. Thisincludes a Transport Format to PCPCH mapping table.

L1 shall receive the following information from MAC prior to packet transmission:

1)
2)

Transport Format of the message part.

The data to be transmitted is delivered to L1 once every TTI until the data buffer is empty.

The overall CPCH -access procedure consists of two parts:

1)

Upon receipt of a Status-REQ message from the MAC layer, the UE shall start monitoring the CSICH to
determine the availability of the transport formats in the transport format subset included in the Status-REQ
message. UTRAN transmits avail ability of each PCPCH or maximum available data rate with availability of
each PCPCH over the CSICH in case CA is active. Upper layers will supply the UE with information to map the
transport formats to the PCPCHs. The UE shall send a Status-CNF message to the MAC layer containing the
transport format subset listing the transport formats of the requested subset which are currently indicated as
"available".

The actual access procedure is then:

2)

Upon receipt of the Access-REQ message from the MAC layer, which contains an identified transport format
from the available ones ,the following sequence of events occur. The use of step 2a or 2b depends on whether
availahility of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is
transmitted over CSICH. Note that in the first case, each access resource combination (AP signatures and access
subchannel group) maps to each PCPCH resource and in the second case each access resource combination maps
to each data rate.

2a) (In case CA isnot Active) The UE shall test the value(s) of the most recent transmission of the CSICH Status

Indicator(s) corresponding to the PCPCH channel(s) for the identified transport format included in the Access-
REQ message. If thisindicates that no channel is ‘available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. The UE shall also retain the availability status of the each PCPCH for further
verification in alater phase.

2b)(In case CA is active) The CSICH Status I ndicators indicate the maximum available data rate along with

individual PCPCH availability. The UE shall test the value of the most recent transmission of the Status
Indicator(s). If thisindicates that the maximum available data rate is less than the requested data rate, the UE
shall abort the access attempt and send a failure message to the MAC layer. The PHY provides the availability
information to the MAC. The UE shall also retain the availability status of the each PCPCH for further channel
assignment message verification in alater phase in case of success.

3) The UE sets the preamble transmit power to the value Pepey Which is supplied by the MAC layer for initial

power level for this CPCH access attempt.

4) The UE setsthe AP Retransmission Counter to N_AP_Retrans Max.

5a) In the case CA is hot active, the uplink access slot and signature to be used for the CPCH-AP transmission are

selected in the following steps:

3GPP



Release 6

a)

b)

©)

39 3GPP TS 25.214 V6.3.0 (2004-09)

The UE selects randomly one PCPCH from the set of available PCPCH channel(s) as indicated on the
CSICH and supporting the identified transport format included in the Access-REQ message. The random
function shall be such that each of the allowed selectionsis chosen with equal probability.

The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the selected PCPCH in step @). The random function shall be such that each of
the allowed selections is chosen with equal probability.

Using the AP access dot sub-channel group of the access resource combination corresponding to selected
PCPCH in step a), the UE derives the available CPCH-AP access slots with the help of subclauses 6.1.1. and
6.1.2. The UE randomly selects one uplink access slot from the derived available CPCH-AP access dlots. If
there is no access slot available in the selected set, the UE randomly selects one uplink access slot
corresponding to the selected CPCH sub-channel group from the next access slot set. The random function
shall be such that each of the allowed selectionsis chosen with equal probability.

5b) In the case CA is active, the uplink access slot and signature to be used for the CPCH-AP transmission are
selected in the following steps:

a)

b)

The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the transport format identified in the Access-REQ message. The random
function shall be such that each of the allowed selectionsis chosen with equal probability.

Using the AP access dot sub-channel group of the access resource combination corresponding to the
transport format identified in the Access-REQ message, the UE derives the available CPCH-AP access slots
with the help of subclauses 6.1.1 and 6.1.2. The UE randomly selects one uplink access slot from the derived
available CPCH-AP access dots. If there is no access ot available in the selected set, the UE randomly
selects one uplink access ot corresponding to the selected CPCH sub-channel group from the next access
slot set. The random function shall be such that each of the allowed selectionsis chosen with equal
probability.

6) The UE transmits the AP using the selected uplink access slot and signature, and MAC supplied initial preamble
transmission power. The following sequence of events occur based on whether availability of each PCPCH or
the Maximum available data rate along with the availability of each PCPCH is transmitted over CSICH.

6a) (In case CA is not Active) The UE shall test the value of the most recent transmission of the Status Indicator
corresponding to the identified CPCH transport channel immediately before AP transmission. If thisindicates
that the channel is ‘not available’ the UE shall abort the access attempt and send a fail ure message to the MAC
layer. Otherwise the UE transmits the AP using the UE selected uplink signature and access dlot, and the initial
preamble transmission power from step 3, above.

6b) (In case CA is active) The Status Indicator indicates the maximum available data rate as well as the availability
of each PCPCH. The UE shall test the value of the Status Indicator. If this indicates that the maximum available
datarate isless than the requested data rate, the UE shall abort the access attempt and send a failure message to
the MAC layer. Otherwise the UE shall transmit the AP using the UE selected uplink access dlot, the MAC
supplied signature and initial preamble transmission power from step 3, above.

7)

If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access slot, the UE shall test the value of the most
recent transmission of the Status Indicator corresponding to the selected PCPCH immediately before AP
transmission. If thisindicates that the PCPCH is ‘ not available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. Otherwise the following steps shall be executed:

a)

b)

©)
d)

Select the next available access slot in the sub-channel group used. There must be a minimum distance of
three or four (per Tcpch parameter) access slots from the uplink access slot in which the last preamble was
transmitted depending on the CPCH/AICH transmission timing parameter.

Increases the preambl e transmission power with the specified offset AP. Power offset APy sis used.
Decrease the AP Retransmission Counter by one.

If the AP Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to the
MAC layer.
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8) If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signaturein
the downlink access slot corresponding to the selected uplink access dot, the UE aborts the access attempt and
sends a failure message to the MAC layer.

9) Upon reception of AP-AICH_ack with matching signature, the access segment ends and the contention
resolution segment begins. In this segment, the UE randomly selects a CD signature from the CD signature set
and also selects one CD access ot sub-channel from the CD sub-channel group supported in the cell and
transmits a CD Preamble at the same power as the last AP, then waits for a CD/CA-ICH and the channel
assignment (CA) (in case CA is active) message from the Node B. The dot selection procedure is as follows:

a) The next available dot when the PRACH and PCPCH scrambling code are not shared. Furthermore, the
PCPCH AP preamble scrambling code and CD Preamble scrambling codes are different.

b) When the PRACH and PCPCH AP preamble scrambling code and CD preamble scrambling code are shared,
the UE randomly selects one of the available access slots in the next 12 access slots. Number of CD
sub-channels will be greater than 2.

10) If the UE does not receive a CD/CA-ICH in the designated slot, the UE aborts the access attempt and sends a
failure message to the MAC layer.

11)If the UE receives a CD/CA-ICH in the designated slot with a signature that does not match the signature used in
the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.

12a) (Incase CA isnot Active) If the UE receives a CDI from the CD/CA-ICH with a matching signature, the UE
transmits the power control preamble T cq.ppep MS later as measured from initiation of the CD Preamble. The
initial transmission power of the power control preamble shall be AP,., [dB] higher than the power of the CD
preamble. The inner loop power control in the power control preambleis described in sub clause 5.1.3.3. The
transmission of the message portion of the burst startsimmediately after the power control preamble. Power
control in the message part is described in sub clause 5.1.3.2.

12b) (Incase CA isactive) If the UE receives a CDI from the CD/CA-ICH with a matching signature and CA
message that points out to one of the PCPCH’ s (mapping ruleisin [5]) that were indicated to be free by the last
received CSICH broadcast, the UE transmits the power control preamble T ¢4 e, Ms later as measured from
initiation of the CD Preamble. The initial transmission power of the power control preamble shall be AP, [dB]
higher than the power of the CD preamble. The inner loop power control in the power control preambleis
described in sub clause 5.1.3.3. The transmission of the message portion of the burst startsimmediately after the
power control preamble. Power control in the message part is described in sub clause 5.1.3.2. If the CA message
received points out the channel that was indicated to be busy on the last status information transmission received
on the CSICH, the UE shall abort the access attempt and send a failure message to the MAC layer.

NOTE:  If the L pc.preamnle Parameter indicates a zero length preamble, then there is no power control preamble and
the message portion of the burst starts T cg.p-pe-p Ms after the initiation of the CD Preamble. In this case the
initial transmission power of the control part of the message part shall be AP,., [dB] higher than the
power of the CD preamble. Power control in the message part is described in sub clause 5.1.3.2

13) The UE shall test the value of Start of Message Indicator received from DL-DPCCH for CPCH during the first
Nstart_message frames after Power Control preamble. Start of Message Indicator is a known sequence repeated on a
frame by frame basis. The value of Ngat message Shall be provided by the higher layers.

14)1f the UE does not detect Start of Message Indicator in the first Ngat messge frames of DL-DPCCH for CPCH
after Power Control preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.
Otherwise, UE continuously transmits the packet data.

15) During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the
CPCH UL and the DPCCH DL, as described in sub clause 5.1.3.

16) After the first Ngat message frames after Power Control preamble, upon the detection of an Emergency Stop
command sent by UTRAN, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure
message to the MAC layer.

17)1f the UE detectsloss of DPCCH DL during transmission of the power control preamble or the packet data, the
UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.
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18)The UE may send empty frames after the end of the packet to indicate the end of transmission. The number of
the empty framesis set by higher layers.

B6A HS-DSCH-related procedures

6A .1 General procedure
Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].
The following physical layer parameters are signalled to the UE and the Node B from higher layers:
1) HS-SCCH set to be monitored
2) Repetition factor of ACK/NACK: N_acknack_transmit
3) Channel Quality Indicator (CQI) feedback cyclek.
4) Repetition factor of CQI: N_cqi_transmit

5) Measurement power offset I

6A .1.1 UE procedure for receiving HS-DSCH

If the UE did not detect consistent control information intended for this UE on any of the HS-SCCHs inthe HS-
SCCH set in theimmediately preceding subframe, the UE shall monitor all HS-SCCHsin the HS-SCCH set. The
maximum size of the HS-SCCH set is 4.

If the UE did detect consistent control information intended for this UE in the immediately preceding subframe, it is
sufficient to only monitor the same HS-SCCH used in the immediately preceding subframe.

When the UE monitors HS-SCCHSs, the UE shall only consider the control information to be consistent

if decoded 'channelization-code-set information' is lower than or equal to 'maximum number of HS-DSCH
codes received' inits UE capability and

if the decoded modulation schemeis valid in terms of its UE capability.

If a UE detects that one of the monitored HS-SCCHSs carries consistent control information intended for this UE, the
UE shall start receiving the HS-PDSCHs indicated by this control information.

The transport block size information shall be derived from the signaled TFRI value asdefined in  [9]. If the
'Hybrid-ARQ process information' is not included in the set configured by upper layers, the UE shall discard the
information received on this HS-SCCH and on the HS-PDSCHs.

The UE shall transmit the ACK/NACK information received from MAC-hsin the slot allocated to the HARQ-ACK
in the corresponding HS-DPCCH sub-frame as defined in [1]. When N_acknack_transmit is greater than one, the
UE shall:

repeat the transmission of the ACK/NACK information over the next (N_ acknack_transmit-1) consecutive HS-
DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1] and

not attempt to receive nor decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames
corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated.

If consistent control information is not detected on any of the HS-SCCHs in the HS-SCCH set, neither ACK, nor
NACK, shall be transmitted in the corresponding HS-DPCCH subframe.

6A .1.2 UE procedure for reporting channel quality indication (CQI)

With the exception of the provisions of subclause 6A.3, the following shall apply:
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1) The UE derivesthe CQI value as defined in 6A .2.

2) For k =0, the UE shall not transmit the CQI value.
For k > 0, the UE shall transmit the CQI value in each subframe that starts mx256 chips after the start of the
associated uplink DPCCH frame with m fulfilling

(5% CFN +[mx 256¢hip/7680chip |)modk’ =0 with k' =k/(2ms),

where CFN denotes the connection frame number for the associated DPCH and the set of five possible values
of miscalculated as described in subclause 7.7 in [1].

3) The UE shall repeat the transmission of the CQI value derived in 1) over the next (N_cqi_transmit — 1)
consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. UE does not

support thecaseof k' <N _cqi_transmit.

4) The UE shall not transmit the CQI in other subframes than those described in 2) and 3).

6A .2 Channel quality indicator (CQI) definition

Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value for which asingle
HS-DSCH sub-frame formatted with the transport block size, number of HS-PDSCH codes and modulation
corresponding to the reported or lower CQI value could be received in a 3-slot reference period ending 1 slot before the
start of the first slot in which the reported CQI value is transmitted and for which the transport block error probability
would not exceed 0.1. Depending on the UE category as defined in [10], either Table 7A, 7B, 7C, 7D, or 7E should be
used.

For the purpose of CQI reporting, the UE shall assume atotal received HS-PDSCH power of
Pisosch = Pepiew +1 +A indB,

where the total received power is evenly distributed among the HS-PDSCH codes of the reported CQI vaue, the
measurement power offset [ issignaled by higher layers and the reference power adjustment Ais given by Table
7A, 7B, 7C, 7D, or  7E depending on the UE category.

Further, UE shall assume the number of soft channel bits available in the virtual IR buffer (Nir), and redundancy and
congtellation version parameter (Xrv) as given by Table 7A, 7B, 7C, 7D, or 7E depending on the UE category.

If higher layer signaling informs the UE that for the radio link from the serving HS-DSCH cell it may use a S-CPICH as
a phase reference and the P-CPICH is not avalid phase reference, P oy isthe received power of the S-CPICH used
by the UE, otherwise Py, isthereceived power of the P-CPICH. If closed loop transmit diversity is used for the

radio link from the serving HS-DSCH cell, P.c, denotes the power of the combined received CPICH from both
transmit antennas, determined asif error-free transmitter weights had been applied to the CPICH, where those weights
are determined as described in sub-clause 7.2. If STTD isused, P.c, denotes the combined CPICH power received

from each transmit antennaand if no transmit diversity isused P., ., denotesthe power received from the non
diversity antenna.

For the purpose of CQI reporting the UE shall assume that all HS-PDSCH channelisation codes it may receive are under
the same scrambling code as the Common Pilot Channel used to determine Py, -
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Table 7A: CQI mapping table for UE categories 1 to 6.

Transport | Number of _ Refe_rence power | N XRrv
CQl value Block Size |HS-PDSCH Modulation | adjustment A
0 N/A Out of range
1 137 1 QPSK 0 9600 | 0
2 173 1 QPSK 0
3 233 1 QPSK 0
4 317 1 QPSK 0
5 377 1 QPSK 0
6 461 1 QPSK 0
7 650 2 QPSK 0
8 792 2 QPSK 0
9 931 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 QPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3565 5 16-QAM 0
17 4189 5 16-QAM 0
18 4664 5 16-QAM 0
19 5287 5 16-QAM 0
20 5887 5 16-QAM 0
21 6554 5 16-QAM 0
22 7168 5 16-QAM 0
23 7168 5 16-QAM -1
24 7168 5 16-QAM 2
25 7168 5 16-QAM -3
26 7168 5 16-QAM -4
27 7168 5 16-QAM ®
28 7168 5 16-QAM 6
29 7168 5 16-QAM 7
30 7168 5 16-QAM -8
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Table 7B: CQIl mapping table for UE categories 7 and 8.

Transport | Number of _ Refe_rence power | N XRrv
CQl value Block Size |HS-PDSCH Modulation | adjustment A
0 N/A Out of range
1 137 1 QPSK 0 19200 ©
2 173 1 QPSK 0
3 233 1 QPSK 0
4 317 1 QPSK 0
5 377 1 QPSK 0
6 461 1 QPSK 0
7 650 2 QPSK 0
8 792 2 QPSK 0
9 931 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 QPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3565 5 16-QAM 0
17 4189 5 16-QAM 0
18 4664 5 16-QAM 0
19 5287 5 16-QAM 0
20 5887 5 16-QAM 0
21 6554 5 16-QAM 0
22 7168 5 16-QAM 0
23 9719 7 16-QAM 0
24 11418 8 16-QAM 0
25 14411 10 16-QAM 0
26 14411 10 16-QAM -1
27 14411 10 16-QAM -2
28 14411 10 16-QAM -3
29 14411 10 16-QAM -4
30 14411 10 16-QAM -5
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Table 7C: CQI mapping table for UE category 9.

Transport | Number of _ Refe_rence power | N XRrv
CQl value Block Size |HS-PDSCH Modulation | adjustment A
0 N/A Out of range
1 137 1 QPSK 0 28800 0O
2 173 1 QPSK 0
3 233 1 QPSK 0
4 317 1 QPSK 0
5 377 1 QPSK 0
6 461 1 QPSK 0
7 650 2 QPSK 0
8 792 2 QPSK 0
9 931 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 QPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3565 5 16-QAM 0
17 4189 5 16-QAM 0
18 4664 5 16-QAM 0
19 5287 5 16-QAM 0
20 5887 5 16-QAM 0
21 6554 5 16-QAM 0
22 7168 5 16-QAM 0
23 9719 7 16-QAM 0
24 11418 8 16-QAM 0
25 14411 10 16-QAM 0
26 17237 12 16-QAM 0
27 17237 12 16-QAM -1
28 17237 12 16-QAM -2
29 17237 12 16-QAM -3
30 17237 12 16-QAM -4
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Table 7D: CQI mapping table for UE category 10.

Transport | Number of _ Refe_rence power | N XRrv
CQl value Block Size |HS-PDSCH Modulation | adjustment A
0 N/A Out of range
1 137 1 QPSK 0 28800 O
2 173 1 QPSK 0
3 233 1 QPSK 0
4 317 1 QPSK 0
5 377 1 QPSK 0
6 461 1 QPSK 0
7 650 2 QPSK 0
8 792 2 QPSK 0
9 931 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 QPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3565 5 16-QAM 0
17 4189 5 16-QAM 0
18 4664 5 16-QAM 0
19 5287 5 16-QAM 0
20 5887 5 16-QAM 0
21 6554 5 16-QAM 0
22 7168 5 16-QAM 0
23 9719 7 16-QAM 0
24 11418 8 16-QAM 0
25 14411 10 16-QAM 0
26 17237 12 16-QAM 0
27 21754 15 16-QAM 0
28 23370 15 16-QAM 0
29 24222 15 16-QAM 0
30 25558 15 16-QAM 0
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Table 7E: CQI mapping table for UE categories 11 and 12.

Transport | Number of _ Refe_rence power | N XRrv
CQl value Block Size |HS-PDSCH Modulation | adjustment A
0 N/A Out of range
1 137 1 QPSK 0 4800 [ 0
2 173 1 QPSK 0
3 233 1 QPSK 0
4 317 1 QPSK 0
5 377 1 QPSK 0
6 461 1 QPSK 0
7 650 2 QPSK 0
8 792 2 QPSK 0
9 931 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 QPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3319 5 QPSK -1
17 3319 5 QPSK -2
18 3319 5 QPSK 3
19 3319 5 QPSK 4
20 3319 5 QPSK -5
21 3319 5 QPSK -6
22 3319 5 QPSK -7
23 3319 5 QPSK -8
24 3319 5 QPSK -9
25 3319 5 QPSK -10
26 3319 5 QPSK 11
27 3319 5 QPSK 12
28 3319 5 QPSK 13
29 3319 5 QPSK 14
30 3319 5 QPSK 15

6A .3 Operation during compressed mode on the associated
DPCH

During compressed mode on the associated DPCH, the following applies for the UE for transmission of HS-DPCCH
and reception of HS-SCCH and HS-PDSCH:

- TheUE shal neglect aHS-SCCH or HS-PDSCH transmission, if a part of the HS-SCCH or a part of the
corresponding HS-PDSCH overlaps with a downlink transmission gap on the associated DPCH. In this case,
neither ACK, nor NACK shall be transmitted by the UE to respond to the corresponding downlink transmission.
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- If apart of aHS-DPCCH dlot allocated for ACK/NACK information overlaps with an uplink transmission gap
on the associated DPCH, the UE shall not transmit ACK/NACK information in that slot.

- IfinaHS-DPCCH sub-frame a part of the slots allocated for CQI information overlaps with an uplink
transmission gap on the associated DPCH, the UE shall not transmit CQI information in that sub-frame.

- 1faCQI report is scheduled in the current CQI field according to subclause 6A.1.2 paragraph (2), and the
corresponding 3-slot reference period (as defined in subclause 6A.2) wholly or partly overlaps a downlink
transmission gap, then the UE shall use DTX in the current CQI field and in the CQI fields in the next
(N_cqi_transmit—1) subframes.

oB E-DCH related procedures

The following physical layer parameters are signalled to the UE from higher layers:

1) E-HICH set to be monitored

2) E-RGCH set to be monitored

6B.1 ACK/NACK combining

When a UE isin soft handover, multiple ACK/NACKSs may be received in an E-DCH TTI from different cellsin the
active set. In some cases, the UE has the knowledge that some of the transmitted ACK/NACKSs are the same. Thisisthe
case when the radio links are in the same radio link set. For these cases, ACK/NACKSs from the same radio link set shall
be combined into one ACK/NACK information and delivered to higher layers.

6B.2 Relative Grants combining

When a UE isin soft handover, multiple Relative Grants may be received in an E-DCH TTI from different cellsin the
E-DCH active set. In some cases, the UE has the knowledge that some of the transmitted Relative Grants are the same.
Thisisthe case when the radio links are in the E-DCH Radio Link Set (serving or non serving). For these cases,
Relative Grants from the same E-DCH Radio Link Set (serving or non serving) shall be combined into one Relative
Grant information and delivered to higher layers.

7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shown in
figure 3. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e.,, w; = g + jb; ), in general.

The weight factors (actually the corresponding phase adjustmentsin closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cdll transceiver) using the D sub-field of the FBI field of uplink DPCCH.

For the closed loop mode 1 different orthogonal dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.

3GPP



Release 6 49 3GPP TS 25.214 V6.3.0 (2004-09)

CPICH, Any
W
Spread/scramble | Y

Ant,
} Y

™
Y

DPCCH )

DPCH

DPDCH —»;

w,  CPICH,

A 0

Weight Generation
A

Determine FBI message
from Uplink DPCCH

Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nggp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Ny, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nesp | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 2
2 1 4 1500 Hz 1500 bps 1 3 N/A
7.1 Determination of feedback information

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, the UE computes the phase adjustment, ¢ and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cellsin
theactiveset.  Inthe casethat aPDSCH or HS-PDSCH is associated with a DPCH for which closed-loop transmit
diversity is applied, the antenna weights applied to the PDSCH and HS-PDSCH, respectively, are the same as the
antenna weights applied to the associated DPCH. In case aPDSCH or HS-PDSCH is associated with a DPCH during
soft handover, the UE may emphasize the radio link transmitted from DSCH or HS-DSCH serving cell, respectively,
when calculating the antenna wei ghts. An example of how the computations can be accomplished is given in Annex
A2

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to closed
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loop mode transmit diversity, the FBI D field (see [1]). Each messageis of length Ny = Npo+Ng, bits and its format is
shown in the figure 4. The transmission order of bitsisfrom MSB to LSB, i.e. MSB is transmitted first. FSM,, and
FSM,;, subfields are used to transmit the power and phase settings, respectively.

MSB LSB

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSM;;, the
phase setting

The adjustments are made by the UTRAN Access Point at the beginning of the downlink DPCCH pilot field. The
downlink slot in which the adjustment is done is signalled to L1 of UE by higher layers. Two possibilities exist:

1) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+1) mod 15.

2) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+2) mod 15.

Thus, adjustment timing at UTRAN Access Point is either according to 1) or 2) as controlled by the higher layers.

In case of soft handover, Layer 1 shall support different adjustment timing values for different radio linksin the same
active set.

The timing of the weight adjustment of the PDSCH is such that the PDSCH weight adjustment is done at the PDSCH
dot border, N chips after the adjustment of the associated DPCH, where 0 < N < 2560.

The timing of the weight adjustment of the HS-PDSCH is such that the HS-PDSCH weight adjustment is done at the
HS-PDSCH slot border, respectively, M chips after the adjustment of the associated DPCH, where 0 < M < 2560.

7.2 Closed loop mode 1

The UE uses the CPICH transmitted both from antenna 1 and antenna 2 to cal cul ate the phase adjustment to be applied
at UTRAN access point to maximise the UE received power. In each slot, UE calculates the optimum phase adjustment,

@ for antenna 2, which is then quantized into @ having two possible values as follows:

m if ml2<@-¢@(i)<3m/2
%:{ 9-9() "

0, otherwise
where:

. 0, i =0,2,4,6,8101214
@)= { ()

ml2, 1=135791113

If @, =0, acommand '0"is send to UTRAN using the FSM, field. Correspondingly, if @y =T command '1' is send
to UTRAN using the FSM, field.

Due to rotation of the constellation at UE the UTRAN interprets the received commands according to table 9 which
shows the mapping between phase adjustment, ¢, and received feedback command for each uplink slot.
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Table 9: Phase adjustments, @, corresponding to feedback commands for the slots i of the UL radio

frame
Slot # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FSM 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0
1 T -T2 T -Tv2 T -T02 T -T02 T -T2 T -T2 T -T02 T

The weight w, is then calculated by averaging the received phases over 2 consecutive slots. Algorithmically, w, is
calculated asfollows:

Yoosi@)  sn(@)

w, =1=n-t 5 + | ‘=”‘12 €)
where
@ 0{0, 77, 1/ 2,-711 3 4)
For antenna 1, w; is constant:
w, =1/+/2 (5)

7.2.1 Mode 1 end of frame adjustment

In closed loop mode 1 at frame borders the averaging operation is slightly modified. Upon reception of the FB
command for slot 0 of aframe, the average is calculated based on the command for slot 13 of the previous frame and
the command for dot 0 of the current frame, i.e. ¢ from slot 14 is not used:

= Y o), singi) +sini) o

where:

{pfg'l = phase adjustment from framej-1, slot 13.

- {po' = phase adjustment from frame j, slot O.

7.2.2 Mode 1 normal initialisation

For the first frame of transmission UE determines the feedback commands in a normal way and sends them to UTRAN.
Before the first FB command is received, the UTRAN shall use theinitial weight W, = §(1+ 1)-

Having received the first FB command the UTRAN calculates w;, as follows:

W, = cos(71/ 2)2+ cos(¢,) g sin(n/ 2)2+ sin(¢,) @

where:

@, = phase adjustment from slot 0 of the first frame.
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7.2.3 Mode 1 operation during compressed mode

7.23.1 Downlink in compressed mode and uplink in normal mode

When downlink isin compressed mode but uplink is operating normally (i.e. not compressed) the UTRAN continuesit's
Tx diversity related functions in the same way as in non-compressed downlink mode.

In downlink transmission gaps there are uplink slots for which no new estimate of the phase adjustment is calculated.
During these slots the following rules are applied in UE when determining the feedback command:

1) If no new estimate of phase adjustment ¢ exists corresponding to the feedback command to be sent in uplink slot
i

- Ifl<i<i15

- thefeedback command sent in uplink slot i-2 is used;
- dseifi=0:

- thefeedback command sent in uplink slot 14 of previous frameis used;
- dseifi=1:

- thefeedback command sent in uplink slot 13 of previous frameis used;
- endif.

2) When transmission in downlink is started again in downlink slot Nj¢+1 (if Nj¢+1 = 15, then dlot 0 in the next
frame) the UE must resume cal culating new estimates of the phase adjustment. The feedback command
corresponding to the first new estimate of ¢ must be sent in the uplink slot which is transmitted approximately
1024 chipsin offset from the downlink slot Nj,g+1.

7.2.3.2 Both downlink and uplink in compressed mode

During the uplink transmission gaps no FB commands are sent from UE to UTRAN. When transmission in downlink is
started again in downlink ot Nj¢+1 (if Nj¢+1 = 15, then slot 0 in the next frame) the UE must resume cal culating new
estimates of the phase adjustment. The feedback command corresponding to the first new estimate of ¢ must be sent in
the uplink ot which is transmitted approximately 1024 chipsin offset from the downlink slot Njo+1.

The UTRAN continues to update the weight w, until the uplink transmission gap starts and no more FB commands are
received. When the transmission in downlink resumesin slot Nj4+1, the value of w,, calculated after receiving the last
FB command before the start of the uplink transmission gap, is applied to antenna 2 signal.

After the UE resumes transmission in uplink and sends the first FB command, the new value of w; is calculated as
follows:

- $,={0,2 4,68, 10,12 14}.
- $={1,3,57,9,11,13}.
- i = number of uplink slot at which the transmission resumes.
- j = number of uplink slot at which the last FB command was sent before the start of the uplink transmission gap.
- Dowhile(i0S and jOS)or(i00S,and jOS,):
- =L
- ifj<Q;
- =14
- endif;

- enddo;
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- calculate w, based on FB commands received in uplink slotsi and j.
Note that for N, = 13 the end of frame adjustment procedure shall be based on the FB commands for the last odd slot
prior to the uplink transmission gap and slot 0.
7.2.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the value of w, until the uplink transmission gap starts and no more FB commands are
received. Then, the value of w, calculated after receiving the last FB command before the uplink transmission gap is
applied to the antenna 2 signal. When the UE resumes transmission in uplink, it shall send FB commands according to
section 7.2 equations 2 and 3 (normal operation) and the UTRAN Access Point shall  interpret the FB commands
according to Table 9.

The calculation of w, by the UTRAN following the uplink transmission gap, and before the first two FB commands
following the gap are received is not specified.

7.2.4 Mode 1 initialisation during compressed mode

7.24.1 Downlink in compressed mode

When closed loop mode 1 isinitialised during the downlink transmission gap of compressed mode there are dots for
which no estimate of the phase adjustment is calculated and no previous feedback command is available.

Inthis case, if the UE isrequired to send feedback in the uplink, the FB command to the UTRAN shall be‘0'.
When transmission in downlink is started again in slot Njxg+1 (if Njag+1 = 15, then slot 0 in the next frame), the
1 .
UTRAN shall usetheinitial weight W, = > (1+ J) . The UE must start calculating estimates of the phase adjustment.

The feedback command corresponding to the first estimate of ¢ must be sent in the uplink slot which is transmitted
approximately 1024 chipsin offset from the downlink slot N,«+1. Having received this feedback command the
UTRAN calculates w;, as follows:

_cos(¢) +cos(¢g;) . sin(¢)+sin(g;)
W, = > *) 5 ®

where;

@ = phase adjustment in uplink slot i , which is transmitted approximately 1024 chipsin offset from the downlink
slot Njagt+1.

o Zg,ifslotiiseven( i 0{0, 2, 4, 6,8,10,12,14} ) and
@ =0, ifdotiisodd( i 0{135,7,9,1113 )

7.2.4.2 Uplink in compressed mode

Initialisation of closed loop mode 1 operation during uplink compressed mode only is not specified.

7.3 Closed loop mode 2

In closed loop mode 2 there are 16 possible combinations of phase and power adjustment from which the UE selects
and transmits the FSM according to table 10 and table 11. As opposed to closed loop Mode 1, no constellation rotation
isdone at UE and no filtering of the received weightsis performed at the UTRAN.
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Table 10: FSM,, subfield of closed loop mode 2 signalling message

FSMpo Power_antl Power_ant2
0 0.2 0.8
1 0.8 0.2

Table 11: FSMy;, subfield of closed loop mode 2 signalling message

FSMpn Phase difference between antennas (radians)
000 m
001 -314
011 -T02
010 -4
110 0
111 WA
101 2
100 34

To obtain the best performance, progressive updating is performed at both the UE and the UTRAN Access point. The
UE procedure shown below is an example of how to determine FSM at UE. Different implementation is allowed. Every
dot time, the UE may refine its choice of FSM, from the set of weights allowed given the previously transmitted bits of
the FSM. Thisisshown in figure 5, where, in thisfigure b; (0 <i < 3) are the bits of the FSM (from table 10 and table
11) from the MSB to the LSB and m=0, 1, 2, 3 (the end of frame adjustment given in subclause 7.3.1 is not shown
here).

At the beginning of a FSM to be transmitted, the UE chooses the best FSM out of the 16 possibilities. Then the UE
starts sending the FSM bits from the MSB to the LSB in the portion of FBI field of the uplink DPCCH during 4 (FSM
message length) slots. Within the transmission of the FSM the UE refines its choice of FSM. Thisis defined in the
following:

- define the 4 bits of FSM, which are transmitted from slot number k to k+3, as { by(k) ba(k+1) by(k+2) bo(k+3)},
where k=0, 4, 8, 12. Define al so the estimated received power criteria defined in Equation 1 for a given FSM as
P ({ X3 X2 X1 X0} ), where { x3X, X1 Xo } isone of the 16 possible FSMs which defines an applied phase and power
offset according to table 10 and table 11. The b;() and x; are 0 or 1.

The bits transmitted during the m’th FSM of the frame, where m=0,1,2,3, are then given by:

bs(4m)=X3 from the { X3 X, X1 X} which maximises P ({ X3 X2 X1 Xo} ) over all X3,X2,X1,Xq (16 possible
combinations);

b,(4m+1)=X, from the { bs(4m) X, X; Xo} which maximises P ({ bs(4m) X, X1 Xo} ) over al X»,X1,Xo (8 possible
combinations);

b;(4m+2)=X; from the { by(4m) by(4m+1) X; Xo} which maximises P ({ bs(4m) by(4m+1) X Xo}) over al Xq,%o
(4 possible combinations);

bo(4m+3)=X, from the { bs(4m) by(4m+1) by(4m+2) Xg} which maximises P ({ bs(4m) by(4m+1) b;(4m+2) Xg})
over Xq (2 possible combinations).
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Slot 4m Slot 4m+1 Slot 4m+2 Slot 4m+3
Send b;(4m) Send b,(4m+1) Send b, (4m+2) Send by(4m+3)
A A
{X3 %2 X, Xo} {X3 %2 X; Xo} {X3 X5 X4 X0} {X3 %2 X; Xo}
0000 by (4m) 000 pby(4m) by(4m+1) 00
0001 b;(4m)001 b, (4m) b(dm+1) 01  b;(4m) by(4m-+1) by(4m+2) O

b, (4m) b,(4m+1) 10  bs(4m) by(4m+1) by(4m+2) 1
b, (4m) b,(4m+1) 11

2 values
4 values

b;(4m)111
1111

8 values
16 values

Figure 5: Progressive Refinement at the UE for closed loop mode 2

Every dot time the UTRAN constructs the FSM from the most recently received bits for each position in the word and
applies the phase and amplitude (derived from power) as defined by table 10 and table 11. More precisely, the UTRAN
operation can be explained as follows. The UTRAN maintains aregister z={ z; z, z; z} , which is updated every slot
time according to z;=b;(ns) (i=0:3, ns=0:14). Every slot time the contents of register z are used to determine the phase
and power adjustments as defined by table 10 and table 11, with FSMy, ={z3 z; z;} and FSM pe=z;.

Specia procedures for initialisation and end of frame processing are described below.

The weight vector, w, is then calculated as:

\/ power _antl )
A power _ant2exp(j phase_ diff)

7.3.1 Mode 2 end of frame adjustment

W:

The FSM must be wholly contained within a frame. To achieve this an adjustment is made to the last FSM in the frame
where the UE only sends the FSMy, subfield, and the UTRAN takes the power bit FSM, of the previous FSM.

7.3.2 Mode 2 normal initialisation

For the first frame of transmission using closed loop mode 2, the operation is as follows.

The UE starts sending the FSM message from slot 0 in the normal way. The UE may refine its choice of FSM in slots 1
to 3 from the set of weights allowed given the previoudy transmitted bits of the FSM.

The UTRAN Access Point operation is as follows. Until the first FSM, bit is received and acted upon (depending on
the timing control specified viathe higher layer parameter described in section 7.1) the power in both antennas shall be
set to 0.5. Until the first FSMy bit is received and acted upon the phase difference between antennas shall be tradians.

The phase offset applied between the antennas is updated according to the number and value of FSM,, bits received as
givenintable 12.
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Table 12: FSMg, normal initialisation for closed loop mode 2

FSMph Phase difference between antennas (radians)
--- 1t (normal initialisation)
or held from previous setting (compressed mode recovery)
0-- s
1-- 0
00- 1
01- -T2
11- 0
10- 2
000 s
001 -314
011 -T2
010 -4
110 0
111 4
101 w2
100 34

This operation appliesin both the soft handover and non soft handover cases.
7.3.3 Mode 2 operation during compressed mode

7.3.3.1 Downlink in compressed mode and uplink in normal mode

When the downlink isin compressed mode and the uplink isin norma mode, the closed loop mode 2 functions are
described below.

When the UE is not listening to the CPICH from antennas 1 and 2 during the downlink transmission gap, the UE sends
the last FSM bits calculated before the start of the downlink transmission gap.

Recovery from compressed mode is described in the following. Downlink transmissions commence at the pilot field of
dlot Nlast asdescribed in [2].

After atransmission gap, UTRAN Access Point sets the power in both antennas to 0.5 until a FSM, bit is received and
acted upon. Until the first FSM, bit is received and acted upon, UTRAN uses the phase offset, which was applied
before the transmission interruption (table 12).

If the uplink slot Nlast+1 (modulo 15) occurs at the beginning of a FSM period (that is at ot 0,4,8,0r 12), the UE sends
the FSM message in the normal way, with 3 FSM,, bits and with the FSM, bit on slot 3, 7 or 11, and the UTRAN
Access Point acts on the FSM, bits according to table 12.

If the uplink slot Nlast+1 (modulo 15) does not occur at the beginning of a FSM period, the following operationis
performed. In each of the remaining slots of the partial FSM period, that isfrom slot Nlast+1 (modulo 15) until the final
slot (dlot 3, 7, 11or 14), and for thefirst slot of the next full FSM period, the UE sends the first (i.e. MSB) bit of the
FSMn message, and at the UTRAN access point the phase offset applied between the antennas is updated according to
the number and value of FSM, bits received as given in table 13. During the following full FSM period, which starts on
sot 0, 4, 8, or 12, the UE sends the FSM message in the normal way, with 3 FSM, bits and with the FSMy, bit on slot
3, 7 or 11, and the UTRAN Access Point acts on the FSM, bits according to table 12.

Table 13: FSMy;, subfield of closed loop mode 2 in compressed mode recovery period

FSMph Phase difference between antennas (radians)
- held from previous setting
0 1
1 0
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7.3.3.2 Both downlink and uplink in compressed mode

During both downlink and uplink compressed mode, the UTRAN and the UE performs the functions of recovery after
transmission gaps as described in the previous subclause 7.3.3.1.

7.3.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the weight vector w until the uplink transmission gap starts and no more FSM bits are
received. Then, UTRAN Access Point continues to apply the weight vector w, which was used before the transmission
gap. When the UE resumes transmission in uplink, it chooses FSM according to normal operation as described in
section 7.3 and 7.3.1. If the uplink signalling does not resume at the beginning of a FSM period, the UE shall calculate
the remaining FSM bits according to section 7.3, using the last FSM(s) sent before the uplink gap as the "previously
transmitted bits of the FSM".

The calculation of the phase adjustment by UTRAN remains unspecified until al 3 FSM, bits have been received
following the uplink transmission gap. The calculation of the power adjustment by UTRAN remains unspecified until
an FSM,, bit has been received following the uplink transmission gap.

7.3.4 Mode 2 initialisation during compressed mode

7.3.4.1 Downlink in compressed mode

When closed loop mode 2 isinitialised during the downlink transmission gap of compressed mode there are dots for
which no FSM bit is calculated and no previous sent FSM bit is available.

Inthis case, if the UE is required to send feedback in the uplink, the FB command to the UTRAN shall be‘0'.

The UTRAN and the UE perform the functions of recovery after the downlink transmission gap as described in the
previous subclause 7.3.3.1. If no previous phase setting is available, UTRAN shall use the phase offset 1t, until the first
FSMn bit is received and acted upon.

7.3.4.2 Uplink in compressed mode

Initialisation of closed loop mode 2 operation during uplink compressed mode only is not specified.

8 |dle periods for IPDL location method

8.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name |PDL) during which time transmission of all channels from aNode B is temporarily seized. During these idle
periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a predetermined pseudo random fashion according to higher layer parameters. Idle
periods differ from compressed mode in that they are shorter in duration, all channels are silent simultaneously, and no
attempt is made to prevent data loss.

In general there are two modes for these idle periods:
- Continuous mode, and
- Burst mode.

In continuous mode the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be cal culated.
The bursts are separated by a period where no idle periods occur.

3GPP



Release 6 58 3GPP TS 25.214 V6.3.0 (2004-09)

8.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:
IP_Status: Thisisalogic value that indicates if the idle periods are arranged in continuous or burst mode.

IP_Spacing: The number of 10 msradio frames between the start of aradio frame that contains an idle period and
the next radio frame that contains an idle period. Note that thereis at most one idle period in aradio
frame.

IP_Length: The length of the idle periods, expressed in symbols of the CPICH.

IP_Offset: A cell specific offset that can be used to synchronise idle periods from different sectors within a
Node B.
Seed: Seed for the pseudo random number generator.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start isthe SFN where the first burst of
idle periods starts.

Burst_Length: The number of idle periodsin aburst of idle periods.

Burst_Freq: Specifies the time between the start of a burst and the start of the next burst. 256xBurst_Freq is the
number of radio frames of the primary CPICH between the start of a burst and the start of the next
burst.

8.3 Calculation of idle period position

In burst mode, burst #0 startsin the radio frame with SFN = 256xBurst_Start. Burst #k starts in the radio frame with
SFN = 256xBurst_Start + kx256xBurst_Freq( k=0,1,2, ...). The sequence of bursts according to this formula continues
up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst sequenceis
terminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted with burst #0
followed by burst #1 etc., as described above.

Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst starting in the radio frame with SFN = 0.

Assume that IP_Position(x) is the position of idle period number x within aburst, wherex =1, 2, ..., and IP_Position(x)
is measured in number of CPICH symbols from the start of the first radio frame of the burst.

The positions of the idle periods within each burst are then given by the following equation:
IP_Position(x) = (x x IP_Spacing x 150) + (rand(x modulo 64) modulo (150 — IP_Length)) + IP_Offset;
where rand(m) is a pseudo random generator defined as follows:
rand(0) = Seed;
rand(m) = (106xrand(m— 1) + 1283) modulo 6075, m=1, 2, 3, ....
Note that x isreset to x = 1 for thefirst idle period in every burst.

Figure 6 below illustrates the idle periods for the burst mode case.
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Figure 6: Idle Period placement in the case of burst mode operation
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Annex A (informative):

A.l Antenna verification

In closed loop mode 1, if channel estimates are taken from the Primary CPICH, the performance will also suffer if the
UE cannot detect errors since the channel estimates will be taken for the incorrect phase settings. To mitigate this
problem, antenna verification can be done, which can make use of antenna specific pilot patterns of the dedicated
physical channel. The antenna verification can be implemented with several different algorithms. A straightforward
algorithm can use a 4-hypothesistest per dot. Alternatively, asimplified beam former verification (SBV) requiring only
a 2-hypothesis test per slot can be used.

Consider
Npath 1 N - —
23" L {2Reh@n" ) > In(p(%*”’}
i-1 O P(¢gk =0)
Then define the variable X, as 0 if the above inequality holds good and x, = Ttotherwise.
Similarly consider
N 1 . P(@s, =17/2

23 {2 impnng ) > In(M]

=Ny PP = =172
then define the variable x; as -1v2 if the above inequality holds good and x; = 172 oherwise.

Whether X, 0r X, isto be calculated for each dot is given by the following table , where the first row contains the UL
dot index of the feedback bit to be verified.

UL 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo

The estimate for the transmitted phase is now obtained from

Dsin(x) D cos(x)

sin(ﬂx)+jcos(¢+x)=‘:°ﬁ +j‘:°ﬁ

where:

- thex; values are used corresponding to the current slot and the previous slot taking into account the end-of-frame
adjustment and the used CL timing adjustment delay

- héy‘i’) isthei'th estimated channel tap of antenna 2 using the CPICH;
- héf?) isthei'th estimated channel tap of antenna 2 using the DPCCH;
- Y isthe DPCH Pilot SNIR/ CPICH SNIR;

- Jiz isthe noise plus interference power on thei'th path.

In normal operation the a priori probability for selected pilot pattern is assumed to be 96% (assuming there are 4% of
errors in the feedback channel for power control and antenna selection).
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For closed loop mode 2, if channel estimates are taken from the Primary CPICH, antenna verification can also be
performed, for example using a 16-hypothesis test per slot. For closed loop mode 2, the same pilot sequenceis
transmitted on both antennas for DPCCH. Therefore, we obtain channel estimates from the DPCCH that correspond to
the combined channel from both transmitting antennas:

r r r 1

h = y(Bh +B,h,) +b®
where B, [ are the applied coefficients on the antennas at the UTRAN, y is as defined above for mode 1 verification,
hi is the actual channel vector from the i-th antenna, and b(d) is the noise vector for the DPCCH channel estimate.
Furthermore we have channel estimates made on the CPICH Pilots for each antenna:

r r r
hl(p) :h1+b1p
r

r
(p) — p
h,” =h, +b,

S o=
N

1
where hi(p) is the estimated channel vector using the CPICH, and b."is the noise vector for the CPICH channel
estimate, from the i-th antenna.

At the receiver, verification consists in choosing a pair of applied coefficients, ( ﬁl, /}2) , which results in a combined

channel estimate from CPICH which best fits the channel estimate obtained from the DPCCH, taking into account the a
priori probability of error on the FBI hits.

One possible way of implementing verification for mode 2 is by choosing ( ,él, BZ) from the whole set of possibilities
T= {al, 0’2} , using the logarithmic form of the following decision rule:

(B, B,) = arg(max,, - {In(p(a,,a,)) +In(p(a,,a,)} )

where the a priori probability r)(al,az) for each candidate antenna coefficient pair is determined from the antenna

coefficient pair asked for by the mobile, combined with the a priori probability of each FSM bit used to represent the
antenna coefficient pair. The a priori probability of each FSM bit is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel). Also

NPy, @) == |Z=1: ‘ 0-2(1+ J/;QU1|2 +|;22|2)§

where ¢ is as defined above for mode 1 verification.

A.2 Computation of feedback information for closed loop
transmit diversity

In non-soft handover case, the computation of feedback information can be accomplished by e.g. solving for weight
vector, w, that maximises.

P=w"'H"Hw (1)
where

H=[h; hy] andw =[ w;, w, ]T
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and where the column vectors h; and h, represent the estimated channel impulse responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments
computed by the UE.

During soft handover, the antenna weight vector, w can be, for example, determined so as to maximise the criteria
function:

P =w"(H,"Hi+ Hy'Ho+ 2

where H; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
Set.

If PDSCH is present, the UE may emphasize the PDSCH serving cell. In this case the antenna weight vector, w can be,
for example, determined so as to maximise the criteria function:

P =w"(a(H,"Hy)+ (1-a)(H,"H+I)w

where BS#1 isthe PDSCH serving cell and coefficient a isless than or equal to 1. For example a = 0.7 enhances
DSCH performance while ensuring that thereis only a small degradation on the DPCH.
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Annex B (Informative):
Power control

B.1  Downlink power control timing

The power control timing described in this annex should be seen as an example on how the control bits have to be
placed in order to permit a short TPC delay.

In order to maximise the cell radius distance within which one-slot control delay is achieved, the frame timing of an
uplink DPCH is delayed by 1024 chips from that of the corresponding downlink DPCH measured at the UE antenna.

Responding to a downlink TPC command, the UE shall change its uplink DPCH output power at the beginning of the
first uplink pilot field after the TPC command reception. Responding to an uplink TPC command, the UTRAN access
point shall change its DPCH output power at the beginning of the next downlink pilot field after the reception of the
whole TPC command. Note that in soft handover, the TPC command is sent over one slot when DPC_MODE is 0 and
over three slots when DPC_MODE is 1. Note aso that the delay from the uplink TPC command reception to the power
change timing is not specified for UTRAN. The UE shall decide and send TPC commands on the uplink based on the
downlink SIR measurement. The TPC command field on the uplink starts, when measured at the UE antenna, 512 chips
after the end of the downlink pilot field. The UTRAN access point shall decide and send TPC commands based on the
uplink SIR measurement. However, the SIR measurement periods are not specified either for UE nor UTRAN.

Figure B.1 illustrates an example of transmitter power control timings.

Slot (2560 chips
< (2560 chips) >
DL DPCCH T\1r T
at UTRAN PILOT Datal (F; a Data2 PILOT Datal E
Propagation delay
DL-UL timing Response
offset (1024 chips) > To TPC (*3)

DL D H 7

Pee PILOT | Data1 E TF Data2 PILOT | Datal |2
a UE Zle C

[N512 chips
DL SIR
measurement (* 1) Response
to TPC
UL DPCCH
a UE PILOT TFCI TPC PILOT
Slot (2560 chips
Propagation delay UL SIR
_L> measurement (* 2)

UL DPCCH
at UTRAN PLOT TFCI e PILOT

1,2 The SIR measurement periodsillustrated here are examples. Other ways of measurement are allowed to achieve
accurate SIR estimation.
3 If thereis not enough time for UTRAN to respond to the TPC, the action can be delayed until the next slot.

Figure B.1: Transmitter power control timing
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B.2 Example of implementation in the UE

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
a agiven SIR target, SIRge. A higher layer outer loop adjusts Sl Ry iNdependently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneously, the UE should estimate the received interference and cal culate the signal-to-interference ratio, SIRe.
SIR. can be calculated as RSCP/I SCP, where RSCP refers to the received signal code power on one code and |SCP
refers to the non-orthogonal interference signal code power of the received signal on one code. Note that due to the
specific SIR target offsets described in [5] that can be applied during compressed frames, the spreading factor shall not
be considered in the calculation of SIRy.

The obtained SIR estimate SI R is then used by the UE to generate TPC commands according to the following rule: if
SIRes > SIRarget then the TPC command to transmit is"0", requesting a transmit power decrease, while if SIRsy <
Sl Riarge then the TPC command to transmit is"1", requesting a transmit power increase.

When the UE isin soft handover and SSDT is not activated, the UE should estimate SIR. from the downlink signals of
al cellsin the active set.

When SSDT is activated, the UE should estimate SIR. from the downlink signals of the primary cell as described in
5.2.1.4.2. If the state of the cells (primary or non-primary) in the active set is changed and the UE sends the last portion
of the coded ID in uplink slot j, the UE should change the basis for the estimation of SIRey at the beginning of downlink
dot (j+1+T,) mod 15, where T is defined as a constant of 2 time dots.

B.3 UL power control when losing UL synchronisation

Each Node B operates the uplink power control independently of the other Node Bs that may be providing RLS to the
same UE. In case of multiple RLS the UE derives the decision on power adjustment based on all the commands
received according the rules specified in section 5.1.2. In this scenario, transmission of adown command by one or
more of the involved Node Bs will likely result in the UE decreasing its transmit power.

Consequently, if and when, after successful initial RL synchronisation, the Node B loses UL synchronisation for a UE
and if the current number of RLS configured for that UE is greater than one and if the Node B revertsto a TPC pattern
in such situation (i.e. generates DL TPC commands independently of actual RL measurements), the Node B should not
use TPC commands “0” in the TPC pattern.
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Annex C (Informative):
Cell search procedure

During the cell search, the UE searches for a cell and determines the downlink scrambling code and frame
synchronisation of that cell. The cell searchistypically carried out in three steps:

Step 1: Slot synchronisation

During the first step of the cell search procedure the UE uses the SCH’ s primary synchronisation code to acquire slot
synchronisation to acell. Thisistypically done with asingle matched filter (or any similar device) matched to the
primary synchronisation code which is common to all cells. The dot timing of the cell can be obtained by detecting
peaks in the matched filter outpuit.

Step 2: Frame synchronisation and code-group identification

During the second step of the cell search procedure, the UE uses the SCH’ s secondary synchronisation code to find
frame synchronisation and identify the code group of the cell found in the first step. Thisis done by correlating the
received signal with all possible secondary synchronisation code sequences, and identifying the maximum correlation
value. Since the cyclic shifts of the sequences are unique the code group as well as the frame synchronisation is
determined.

Step 3: Scrambling-code identification

During the third and last step of the cell search procedure, the UE determines the exact primary scrambling code used
by the found cell. The primary scrambling code is typically identified through symbol-by-symbol correlation over the
CPICH with all codes within the code group identified in the second step. After the primary scrambling code has been
identified, the Primary CCPCH can be detected.And the system- and cell specific BCH information can be read.

If the UE has received information about which scrambling codes to search for, steps 2 and 3 above can be simplified.
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Annex D (informative):
Change history

Change history
Date TSG# |TSG Doc. | CR [Rev Subject/Comment Old | New
RAN_05 | RP-99531 [ - Approved at TSG RAN #5 and placed under Change Control - 3.0.0
14/01/00 | RAN_06 | RP-99686 [ 003 | 2 |Flexible timing of UTRAN response to uplink closed loop Tx 3.0.0 | 3.1.0
diversity feedback commands
14/01/00 | RAN_06 [ RP-99686 | 006 [ 2 |CPCH power control preamble length 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99686 | 007 | - [Removal of open loop power control 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 [ 008 | - |Power offset of AICH and PICH 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99686 [ 009 | 1 |Update of Random Access Procedure 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99686 | 010 | 1 |oft symbol combining for uplink power control 3.0.0 [ 3.1.0
14/01/00 | RAN_06 | RP-99685 | 011 | - |Clarification of closed loop transmit diversity figure in clause 8 and | 3.0.0 | 3.1.0
closed loop operation in compressed mode for mode 2 in
subclause 8.3 of TS 25.214
14/01/00 | RAN_06 | RP-99686 | 012 | - |Uplink power control maximum TX power 3.0.0 | 3.1.0
14/01/00 | RAN_06 [ RP-99686 | 013 [ 1 |Setting of beta values for multi-code 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99686 | 014 [ - |Consolidation of CPCH Power Control Preamble Information 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99686 | 015 [ 1 |Consolidation of Power Control Information for DCH Initialisation 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99686 | 016 [ - |Uplink power control in compressed mode 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99686 | 018 | 1 |[Timing for initialisation procedures 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 [ 021 | - |20 ms RACH message length 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99684 [ 023 | 1 |Maximum Tx Power at uplink compressed Mode 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99687 | 024 [ 2 |Setting of power in uplink compressed mode 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 | 025 | - |Cleanup of synchronisation procedures 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99686 | 026 [ 2 |Downlink power control 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 | 029 | - |Out-of-synch handling 3.0.0 | 3.1.0
14/01/00 | RAN_06 [ RP-99687 | 030 [ 2 |State update rule addition to SSDT specification 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 | 033 | - |Uplink TX timing adjustment 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 [ 036 | - [Inclusion of idle periods for the IPDL LCS 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99686 | 041 | - [Revision of power control timing text 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99687 | 042 | 1 |[Inclusion of adjustment loop in downlink power control 3.0.0 | 3.1.0
14/01/00 - - - Change history was added by the editor 3.1.0 | 3.1.1
31/03/00 | RAN_07 [RP-000064| 043 | 1 |Optimum ID Codes for SSDT Power Control 3.1.1 ] 3.2.0
31/03/00 | RAN 07 |RP-000064 | 044 | - |Editorial clarification to subclause 5.1.2.2.2 3.1.1 | 3.2.0
31/03/00 | RAN_07 [RP-000064| 047 | 1 |Additional description of TX diversity for PDSCH 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064| 048 | - |Power offset on S-CCPCH 3.1.1] 3.2.0
31/03/00 | RAN_07 |RP-000064| 050 | 2 |Corrections to uplink power control 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064| 055 [ - |Correction of Adjustment loop description 3.1.1 | 3.2.0
31/03/00 | RAN_07 [RP-000064| 056 | 1 |Clarification of TPC command combining for Algorithm 1 3.1.1 ] 3.2.0
31/03/00 | RAN_07 [RP-000064| 057 | - |Clarification of TPC command combining for Algorithm 2 3.1.1 [ 3.2.0
31/03/00 | RAN_07 |RP-000064( 059 | 2 |CPCH:CD subslot-related additions to 6.2 3.1.1 | 3.2.0
31/03/00 | RAN_07 |RP-000064( 061 | 1 |CPCH: editorial changes and clarifications of 6.2 3.1.1 | 3.2.0
31/03/00 | RAN 07 |RP-000064 | 062 | - |Editorial corrections 3.1.1 | 3.2.0
31/03/00 | RAN_07 |RP-000064| 064 | 1 |Editorial improvement of the IPDL section 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064| 065 | 1 |PRACH power offset definition 3.1.1 | 3.2.0
31/03/00 | RAN_07 [RP-000064| 066 [ 1 |Radio link synchronisation in UTRA/FDD 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064 [ 068 | - |Definition for maximum and minimum DL power 3.1.1 [ 3.2.0
31/03/00 | RAN_07 |RP-000064| 069 | 4 |Channel assignment and UE channel selection methods of CPCH | 3.1.1 | 3.2.0
31/03/00 | RAN_07 |RP-000064| 071 | - |Channelization code allocation method for PCPCH message part 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064| 072 | 1 |Limited power raise used -parameter in DL PC 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000064( 080 | - |Downlink power control 3.1.1 | 3.2.0
31/03/00 | RAN_07 [RP-000064| 081 | - |Editorial improvement on SSDT power control section 3.1.1 ] 3.2.0
31/03/00 | RAN_07 |RP-000065( 082 | 2 |[Emergency Stop of CPCH transmission and Start of Message 3.11 | 3.20
Indicator
31/03/00 | RAN_07 [RP-000065| 083 [ - |Clean up of USTS related specifications 3.1.1 ] 3.2.0
26/06/00 [ RAN 08 |RP-000268( 084 | - |Addition of CSICH power parameter 3.2.0 | 3.3.0
26/06/00 | RAN_08 [RP-000268| 085 | - |Correction to power control in compressed mode recovery period 3.2.0 | 3.3.0
26/06/00 [ RAN 08 |RP-000268( 086 | 1 |Revisions to power control for CPCH 3.2.0 | 3.3.0
26/06/00 | RAN_08 [RP-000268| 087 | - |Corrections to uplink DCH power control sections 3.2.0 | 3.3.0
26/06/00 | RAN 08 |RP-000268| 090 | 3 |Level of specification of downlink power control 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268( 091 | 1 |Clarification of TX diversity power setting 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268| 092 | - |PICH undefined bits 3.2.0 ] 3.3.0
26/06/00 | RAN_08 |RP-000268| 095 | 1 |DPDCH/DPCCH gain factors 3.2.0 | 3.3.0
26/06/00 [ RAN 08 |RP-000268( 096 | 3 |Correction to RACH subchannel definition 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268| 097 | 1 |The power setting of the CCC field of DL DPCCH for CPCH 3.2.0 ] 3.3.0
26/06/00 [ RAN 08 |RP-000268( 098 | 4 |Procedure for end of transmission indicator in CPCH 3.2.0 | 3.3.0
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Change history
Date TSG# |TSG Doc. | CR [Rev Subject/Comment Old | New
26/06/00 | RAN 08 |RP-000268| 099 | - |Downlink inner-loop power control in compressed mode 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268| 100 | - |Definition of vector transmission weight entity 3.2.0 | 3.3.0
26/06/00 | RAN_08 [RP-000268| 101 [ 1 |Number of slots for DPCCH power control preamble 3.2.0 | 3.3.0
26/06/00 | RAN_08 [RP-000268( 102 | - |Clarification of UTRAN Tx diversity reponse timing description in 3.20 | 3.3.0
25.214
26/06/00 | RAN_08 |RP-000268[ 103 | 2 |Corrections to transmit diversity section 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268( 104 | 1 |Corrections to uplink power control in compressed mode 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268[ 105 | - |Clarification of downlink power control mode 3.2.0 | 3.3.0
26/06/00 [ RAN_08 |RP-000268( 106 | - |Clarification of radio link set 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000268( 107 | 1 |Clarification of radio link synchronisation procedure 3.2.0 | 3.3.0
26/06/00 | RAN_08 [RP-000269| 108 | - |Correctly quantized gainfactors for uplink compressed mode 3.2.0 | 3.3.0
23/09/00 | RAN_09 |RP-000342( 110 | 4 |Downlink inner-loop power control in compressed mode 3.3.0 [ 3.4.0
23/09/00 | RAN_09 [RP-000342| 112 | - |Adding reference for power offset variation text in TS 25.214 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000342| 113 | - |Combining TPC commands in soft handover 3.3.0 ] 34.0
23/09/00 | RAN_09 |[RP-000342[ 115 | 1 |Corrections to power control 3.3.0 | 3.4.0
23/09/00 [ RAN 09 |RP-000342( 116 | - |Corrections to 25.214 3.3.0 | 3.4.0
23/09/00 | RAN_09 [RP-000342| 117 | - |Clarification to downlink power control 3.3.0 | 34.0
23/09/00 | RAN_09 |RP-000342( 118 | 3 |Clarification of power control at maximum and minimum power 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000342| 119 | - |Clarification of SSDT text 3.3.0 ] 34.0
23/09/00 | RAN_09 [RP-000342| 120 [ - |Corrections to CL transmit diversity mode 1 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000342( 121 | 1 |Clarification of SSDT ID code bit transmission order 3.3.0 | 3.4.0
23/09/00 [ RAN 09 |RP-000342( 122 | 1 |Clarification on RACH and CPCH subchannel definition 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000342( 123 | 1 |DPCH initialisation procedure 3.3.0 [ 3.4.0
23/09/00 | RAN_09 [RP-000342| 124 | - |Clarification of closed loop mode TX diversity initialisation 3.3.0 | 3.4.0
23/09/00 | RAN 09 |RP-000342( 127 | 2 |Uplink power control in compressed mode 3.3.0 | 3.4.0
15/12/00 | RAN_10 |RP-000540| 128 | 1 [Clarification of downlink quality measurement in SSDT 3.4.0 | 3.5.0
15/12/00 | RAN_10 [RP-000540| 129 [ - |Formula typography and reference corrections 3.4.0 | 3.5.0
15/12/00 | RAN_10 [RP-000540| 130 [ 1 |Radio link establishment and sync status reporting 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540| 133 | - [Correction of RACH/CPCH physical random access procedure 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540( 134 | - |Correction of uplink power control algorithm 2 3.4.0 [ 3.5.0
15/12/00 | RAN_10 |RP-000540( 135 | 1 |TPC command generation on downlink during RLS initialisation 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540( 136 | 1 |[Clarification of RACH behaviour at maximum and minimum power | 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540( 137 | - |Clarifications on the description of the radio link establishment 3.4.0 | 3.5.0
procedure (when no radio link exists)
15/12/00 | RAN_10 |RP-000540( 138 | 1 |Corrections on power control preambles 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540| 139 | 1 [Clarification of RACH procedure 3.4.0 | 3.5.0
15/12/00 | RAN_10 |RP-000540( 140 | - |Uplink power control in compressed mode 3.4.0 | 3.5.0
15/12/00 | RAN 10 [RP-000540| 141 [ 1 |Revision of the abbreviation list 3.4.0 | 3.5.0
16/03/01 | RAN_11 - - - |Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010060( 142 | 1 |Uplink power control in compressed mode 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010060| 144 | - [Removal of the power balancing algorithm from TS 25.214 3.5.0 [ 4.00
16/03/01 | RAN_11 |RP-010254| 145 | 2 |Clarification of Nid parameter —when SSDT and uplink 3.5.0 | 4.0.0
compressed mode are in operation
16/03/01 | RAN_11 |RP-010060| 146 | - |Clarification of closed loop transmit diversity mode 1 and mode 2 3.5.0 | 4.0.0
operation during compressed mode
16/03/01 | RAN_11 |RP-010060( 148 | 1 |Clarification of UE SIR estimation 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010060| 150 | 1 |Clarification of the order of SSDT signalling in 2 bit FBI 3.5.0 | 4.0.0
16/03/01 | RAN_11 [RP-010244| 154 [ 2 |Uplink power control preamble 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010060| 155 | - |Correction of limited power raise 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010060( 156 | - |Clarification of initialisation procedure 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010060| 158 | - |Definition of power control step size for algorithm 2 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010060| 161 | 1 [Correction of the UE behaviour in SSDT mode 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010060( 163 | - |Correction on downlink synchronisation primitives 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010074| 149 | 1 [DSCH Power Control Improvement in soft handover 3.5.0 [ 4.0.0
15/06/01 | RAN_12 |RP-010334| 166 | 1 [Limited power raise: aligning of terminology with TS25.433 4.00 [ 41.0
15/06/01 | RAN_12 |RP-010334| 167 | 1 |[Correction of IPDL burst parameters 4.0.0 | 4.1.0
15/06/01 | RAN_12 [RP-010334| 169 [ 1 |Correction of synchronisation primitives 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010334| 177 | 1 |Clarification on TPC command generation on downlink during RL 400 | 4.1.0
initialisation
15/06/01 | RAN_12 |RP-010482| 181 | 4 |Clarification of synchronisation procedures 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010334| 183 | - |Clarification of initialisation of closed loop mode 1 and 2 during 4.0.0 | 41.0
compressed mode
15/06/01 | RAN_12 |RP-010334| 186 | - |DL maximum power level in compressed mode 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010341| 164 | 1 [Clarification on the usage of SSDT signaling in uplink 4.00 [ 41.0
21/09/01 | RAN_13 [RP-010520| 192 [ - |Corrections and Clarifications for calculation of idle period position | 4.1.0 | 4.2.0
in subclause 8.3 in 25.214
21/09/01 | RAN_13 [RP-010520| 194 | 1 |Minor maodifications to the CPCH access procedure 4.1.0 | 4.2.0
21/09/01 | RAN 13 |RP-010520( 197 | - |Downlink power control in compressed mode 410 | 4.2.0
21/09/01 | RAN_13 [RP-010520( 199 | 1 |Improvements of closed loop TX diversity description 4.1.0 [ 4.2.0
21/09/01 | RAN_13 [RP-010520| 201 | 1 |Correction to Random access procedure (Primitive from MAC) 410 | 4.2.0
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Change history

Date TSG# |TSG Doc. | CR [Rev Subject/Comment Old | New
21/09/01 | RAN_13 |RP-010677( 205 | 1 |Proposed CR to TS25.214: Clarification of the SSDT behaviour 410 | 4.2.0
with beam forming
21/09/01 | RAN_13 [RP-010527| 195 | 1 |Enhanced PDSCH power control clarification 4.1.0 [ 4.2.0
14/12/01 | RAN_14 |RP-010739| 207 | 1 |[Power control in compressed mode when DPC_MODE=1 4.2.0 [ 43.0
14/12/01 | RAN_14 |RP-010739( 209 | - |Clarification of closed loop mode 1 and 2 Tx diversity operation 420 | 4.3.0
during compressed mode
14/12/01 | RAN_14 |RP-010739| 211 | - |Downlink phase reference reconfiguration 4.2.0 | 4.3.0
14/12/01 | RAN_14 [RP-010739| 219 [ 1 |Downlink power control for channels supporting CPCH 4.2.0 | 4.3.0
14/12/01 | RAN_14 |RP-010739| 223 | - |Removal of slow power control from TS 25.214 4.2.0 | 4.3.0
14/12/01 | RAN_14 |RP-010775| 216 | - |Uplink TPC command processing in SHO with SSDT 4.2.0 [ 43.0
14/12/01 | RAN_14 |RP-010744| 217 | 2 |DSCH power control clarification 4.2.0 | 4.3.0
14/12/01 | RAN_14 [RP-010933| 229 [ - |Restriction to SSDT and closed loop mode transmit diversity 420 | 4.3.0
combination
08/03/02 | RAN_15 [RP-020047| 227 | - |Clarification on DPCCH dedicated pilot bits with closed loop model | 4.3.0 | 4.4.0
08/03/02 | RAN 15 |RP-020261( 231 | 3 |Qth threshold parameter in SSDT 4.3.0 | 4.4.0
08/03/02 | RAN_15 |RP-020047| 240 | 1 |TPC procedure in UE when SSDT is activated 4.3.0 | 44.0
08/03/02 | RAN_15 |RP-020053[ 236 | 1 |Clarification of closed loop transmit diversity during soft handover 4.3.0 | 44.0
08/03/02 | RAN_15 [RP-020054| 250 | 1 |Description of SSDT operation for TFCI power control in hard split | 4.3.0 | 5.0.0
mode
08/03/02 | RAN 15 |RP-020058( 237 | 2 |Introduction of HSDPA feature to TS25.214 4.3.0 | 5.0.0
08/03/02 | RAN_15 [RP-020058( 251 | - |Introduction of power control aspects for HSDPA feature in 43.0 | 5.0.0
TS25.214
07/06/02 | RAN_16 [RP-020316| 255 | 2 |Correction on the operation of HSDPA during compressed mode 5.0.0 [ 5.1.0
07/06/02 | RAN 16 |RP-020316( 259 | 1 |Clarification of UE transmission timing adjustment with HS-DPCCH | 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020316| 260 | 4 |Definition of CQI reporting 5.0.0 [ 5.1.0
07/06/02 | RAN_16 |RP-020316| 266 [ - |Correction to the setting of DPCCH/HS-DPCCH power difference 5.0.0 [ 5.1.0
07/06/02 | RAN 16 |RP-020316( 267 | - |Inclusion of CQI table 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020318( 265 | 1 |Definition of Qth threshold parameter in SSDT 5.0.0 | 5.1.0
17/09/02 | RAN_17 [RP-020584| 263 | - |Clarification of total HS-SCCH/HS-PDSCH power 5.1.0 | 5.2.0
17/09/02 | RAN_17 |RP-020571 272 | - |Reversal of unwanted corrections resulting from CR 25.211-122 & | 5.1.0 | 5.2.0

CR 25.214-226

17/09/02 | RAN_17 |RP-020584| 273 | 2 |Clarification of total HS-PDSCH power in CQI reporting procedure | 5.1.0 | 5.2.0

17/09/02 | RAN_17 |RP-020584| 274 | 1 [Closed loop transmit diversity mode 2 with antenna verification 5.1.0 [ 5.2.0
17/09/02 | RAN_17 |RP-020589( 279 | - |Correction of maximum power adjustment in case of compressed 5.1.0 | 5.2.0
mode
17/09/02 | RAN_17 |RP-020574| 282 | 1 |Enhanced DSCH power control parameter name change 5.1.0 [ 5.2.0
17/09/02 | RAN 17 [RP-020584| 287 | 2 |Correction of CQI definition 5.1.0 | 5.2.0
17/09/02 | RAN_17 |RP-020587| 288 | - |Inclusion of closed loop transmit diversity for HSDPA 5.1.0 [ 5.2.0
17/09/02 | RAN_17 |RP-020588| 289 | - |[Correction of timing of CQI reporting 5.1.0 [ 5.2.0
17/09/02 | RAN_17 |RP-020529| 294 | - [Correction of reference linked to approval of CR 25.133-471 5.1.0 [ 5.2.0
17/09/02 | RAN_17 |RP-020584| 296 | - |The clarification of CQI feedback parameter k value 5.1.0 | 5.2.0
17/09/02 | RAN_17 |RP-020584| 298 | - |[Clarification of CQI definition and reference period 5.1.0 [ 5.2.0
17/09/02 | RAN_17 |RP-020584| 286 | 1 |Numbering corrections 5.1.0 [ 5.2.0
20/12/02 | RAN_18 |RP-020847| 300 [ 1 |Corrections and clarifications to FDD CQI description 5.2.0 | 5.3.0
20/12/02 | RAN_18 [RP-020847| 301 | 1 |Criterion to determine primary cell for DSCH power control 5.2.0 | 5.3.0
improvement
20/12/02 | RAN_18 |RP-020851( 304 | 2 [Introduction of Transport Block Size signaling procedure 520 | 5.3.0
reference.
20/12/02 | RAN_18 |RP-020841( 307 | - |Clarification of closed loop timing adjustment mode 5.2.0 [ 5.3.0
26/03/03 | RAN_19 |RP-030136| 299 | 5 |CQI reporting with TxD 5.3.0 | 54.0
26/03/03 | RAN_19 [RP-030136| 313 | 1 |On closed loop transmit diversity mode 1 verification algorithm 5.3.0 [ 5.4.0
26/03/03 | RAN_19 |RP-030136| 315 | 2 |Clarification of SSDT and HSDPA 5.3.0 | 54.0
26/03/03 | RAN_19 |RP-030132( 318 | - |Correction on verification algorithm in Annex 1 5.3.0 [ 5.4.0
23'06/03 | RAN_20 |RP-030273| 314 | 1 |Correction of TPC command combining in SHO 5.4.0 [ 55.0
23'06/03 | RAN_20 |RP-030273| 319 | - [Correction for HS-DPCCH gain factor in compressed frame 5.4.0 [ 5.5.0
23'06/03 | RAN_20 |RP-030273| 320 | 1 |Clarification of HS-SCCH reception in case of minimum interTTI 5.4.0 | 55.0
interval is not 1
23'06/03 | RAN_20 |RP-030273| 321 | - |Correction of description of CQI transmission timing calculation 5.4.0 [ 5.5.0
23'06/03 | RAN_20 |RP-030273| 322 | 1 |Clarification of the reference power for HS-DPCCH 5.4.0 [ 55.0
21/09/03 | RAN 21 |RP-030458( 325 | - |Correction of CQI definition table 5.5.0 | 5.6.0
21/09/03 | RAN_21 [RP-030462| 326 | - |Removal of the combination of TXAA Mode 1 with HS-SCCH 5.5.0 [ 5.6.0
21/09/03 | RAN_21 [RP-030458| 328 | 2 |Clarification of power scaling with HS-DPCCH 5.5.0 [ 5.6.0
21/09/03 | RAN 21 |RP-030458( 329 | 3 |Correction of CQI reporting in DL compressed mode 5.5.0 | 5.6.0
21/09/03 | RAN_21 [RP-030458| 330 | 1 |Clarification of HS-SCCH reception 5.5.0 [ 5.6.0
21/09/03 | RAN 21 |RP-030458( 333 | 1 |Clarification on CQI repetition behaviour 5.5.0 | 5.6.0
21/09/03 | RAN_21 |RP-030547| 335 | 3 |TPC pattern during loss of RL synchronisation 5.5.0 [ 5.6.0
06/01/04 | RAN_22 |RP-030649( 335 | 1 |Clarification of HS-SCCH reception 5.6.0 | 5.7.0
06/01/04 | RAN_22 |RP-030649( 336 | 1 |Clarification of CQI definition 5.6.0 | 5.7.0
06/01/04 | RAN_22 |RP-030649( 337 | 1 |[Clarification of the HS-SCCH detection 5.6.0 | 5.7.0
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Change history

Date TSG# |TSG Doc. | CR [Rev Subject/Comment Old | New

06/01/04 | RAN_22 [RP-030661| 338 | - |Remove inconsistency among specifications on signalling support| 5.6.0 | 5.7.0
for power control during loss of RL synchronisation

06/01/04 | RAN_22 |RP-030712| 339 | - |Alignment of "Soft channel bits" terminology with 25.306 5.6.0 | 5.7.0
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1

Scope

The present document contains the description and definition of the measurements for FDD done at the UE and network
in order to support operation in idle mode and connected mode.

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.  In the case of areference to a 3GPP document
(including a GSM document), a non-specific reference implicitly refersto the latest version of that document in
the same Release as the present document.
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“Spreading and modulation (FDD)".
“Physical layer procedures (FDD)".
“Physical layer - Measurements (FDD)".

“Physical channels and mapping of transport channels onto physical channels

“Multiplexing and channel coding (TDD)".

"Spreading and modulation (TDD)".

“Physical layer procedures (TDD)".

"Radio Interface Protocol Architecture'.

"Services provided by the Physical layer.
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“UE proceduresin idle mode'.

"RRC Protocol Specification®.
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" Reguirements for Support of Radio Resource Management (FDD)"

" Physical layer — Measurements (TDD)".

3GPP



Release 6 8 3GPP TS 25.215 V6.0.0 (2003-12)

3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

cell portion: A geographical part of acell for which aNode B measurement can be reported to the RNC. A cell
portion is semi-static, and identical for both the UL and the DL. Within a cell, a cell portion is uniquely identified by a
cell portion ID.

Note 1: acell portion is not necessarily analogous to actual beams used for transmission and/or reception of e.g. a

DPCH at the Node B.
Note 2: RNC may associate physical channels with cell portions.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BER Bit Error Rate
BLER Block Error Rate
Ec/No Received energy per chip divided by the power density in the band
ISCP Interference Signal Code Power
RL Radio Link
RSCP Received Signal Code Power
RSSI Received Signal Strength Indicator
SIR Signal to Interference Ratio
4 Control of UE/UTRAN measurements

In this chapter the general measurement control concept of the higher layersis briefly described to provide an
understanding on how L1 measurements are initiated and controlled by higher layers.

L1 provides with the measurement specifications a toolbox of measurement abilities for the UE and the UTRAN. These
measurements can be differentiated in different reported measurement types: intra-frequency, inter-frequency, inter-
system, traffic volume, quality and UE internal measurements (see [14]).

In the L1 measurement specifications the measurements, see chapter 5, are distinguished between measurementsin the
UE (the messages will be described in the RRC Protocol) and measurementsin the UTRAN (the messages will be
described in the NBAP and the Frame Protocol).

To initiate a specific measurement the UTRAN transmits a 'measurement control message' to the UE including a
measurement ID and type, a command (setup, modify, release), the measurement objects and quantity, the reporting
guantities, criteria (periodical/event-triggered) and mode (acknowledged/unacknowledged), see [14].

When the reporting criteriais fulfilled the UE shall answer with a'measurement report message' to the UTRAN
including the measurement ID and the results.

In idle mode the measurement control message is broadcast in a System Information.

Intra-frequency reporting events, traffic volume reporting events and UE internal measurement reporting events
described in [14] define events which trigger the UE to send areport to the UTRAN. This defines atoolbox from which
the UTRAN can choose the needed reporting events.

3GPP
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5 Measurement abilities for UTRA FDD

In this chapter

the physical layer measurements reported to higher layers are defined. The GSM measurements are

required only from the GSM capable terminals. The TDD measurements are required only from the terminals that are
capable to operate in TDD mode.

5.1 UE measurement abilities

The structure of the table defining a UE measurement quantity is shown below.

Column field

Comment

Definition

Contains the definition of the measurement.

Applicable for

States in which RRC state according to [14] a measurement shall be possible to perform. For
RRC connected mode states information is also given on the possibility to perform the
measurement on intra-frequency and/or inter-frequency.
The following terms are used in the tables:

Idle = Shall be possible to perform in idle mode;

URA_PCH = Shall be possible to perform in URA_PCH;

CELL_PCH = Shall be possible to perform in CELL_PCH,;

CELL_FACH = Shall be possible to perform in CELL_FACH;

CELL_DCH = Shall be possible to perform in CELL_DCH,;

For all RRC connected mode states i.e. URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH
Intra appended to the RRC state = Shall be possible to perform in the corresponding RRC

state on an intra-frequency cell;

Inter appended to the RRC state = Shall be possible to perform in the corresponding RRC
state on an inter-frequency cell.

Inter-RAT appended to the RRC state = Shall be possible to perform in the corresponding
RRC state on an inter-RAT cell.

The term "antenna connector of the UE" used in this sub-clause to define the reference point for the UE measurements
is defined in [18]. Performance and reporting requirements for the UE measurements are defined in [20].

5.1.1 CPICH RSCP

Definition

Received Signal Code Power, the received power on one code measured on the Primary
CPICH. The reference point for the RSCP shall be the antenna connector of the UE. If Tx
diversity is applied on the Primary CPICH the received code power from each antenna shall be
separately measured and summed together in [W] to a total received code power on the Primary
CPICH.

Applicable for

Idle,

URA_PCH intra, URA_PCH inter,
CELL_PCH intra, CELL_PCH inter,
CELL_FACH intra, CELL_FACH inter,

CELL DCH intra, CELL DCH inter

5.1.2 PCCPCH RSCP

Definition

Received Signal Code Power, the received power on one code measured on the PCCPCH from
a TDD cell. The reference point for the RSCP shall be the antenna connector of the UE.

See [21] for further details on this measurement.

Applicable for

Idle,

URA_PCH inter,
CELL_PCH inter,
CELL_FACH inter,
CELL_DCH inter
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51.3 UTRA carrier RSSI

Definition

The received wide band power, including thermal noise and noise generated in the receiver,
within the bandwidth defined by the receiver pulse shaping filter. The reference point for the
measurement shall be the antenna connector of the UE.

Applicable for

CELL_DCH intra, CELL_DCH inter

514 GSM carrier RSSI

Definition

Received Signal Strength Indicator, the wide-band received power within the relevant channel
bandwidth. Measurement shall be performed on a GSM BCCH carrier. The reference point for
the RSSI shall be the antenna connector of the UE.

Applicable for

Idle,

URA_PCH inter-RAT
CELL_PCH inter-RAT
CELL_FACH inter-RAT
CELL_DCH inter-RAT

515 CPICH Ec/No

Definition

The received energy per chip divided by the power density in the band. The CPICH Ec/No is
identical to CPICH RSCP/UTRA Carrier RSSI. Measurement shall be performed on the Primary
CPICH. The reference point for the CPICH Ec/No shall be the antenna connector of the UE. If Tx
diversity is applied on the Primary CPICH the received energy per chip (Ec) from each antenna
shall be separately measured and summed together in [Ws] to a total received chip energy per
chip on the Primary CPICH, before calculating the Ec/No.

Applicable for

Idle,

URA_PCH intra, URA_PCH inter,
CELL_PCH intra, CELL_PCH inter,
CELL_FACH intra, CELL_FACH inter,
CELL DCH intra, CELL DCH inter

5.1.6  Transport channel BLER

Definition

Estimation of the transport channel block error rate (BLER). The BLER estimation shall be based
on evaluating the CRC of each transport block associated with the measured transport channel
after RL combination. The BLER shall be computed over the measurement period as the ratio
between the number of received transport blocks resulting in a CRC error and the number of
received transport blocks.

When either TFCI or guided detection is used, the measurement “Transport channel BLER” may
only be requested for a transport channel when the associated CRC size is hon zero and at least
one transport format in the associated transport format set includes at least one transport block.

When neither TFCI nor guided detection is used, the measurement “Transport channel BLER”
may only be requested for a transport channel when the associated CRC size is non zero and all
transport formats in the associated transport format set include at least one transport block.

The measurement “Transport channel BLER” does not apply to transport channels mapped on
a P-CCPCH and a S-CCPCH. The UE shall be able to perform the measurement “Transport
channel BLER” on any transport channel configured such that the measurement “Transport
channel BLER” can be requested as defined in this section.

Applicable for

CELL DCH intra
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5.1.7 UE transmitted power

Definition

The total UE transmitted power on one carrier. The reference point for the UE transmitted power
shall be the antenna connector of the UE.

Applicable for

CCELL_FACH intra, CELL_DCH intra

5.1.8 SFN-CFN observed time difference

Definition

The SFN-CFN observed time difference to cell is defined as: OFFx38400+ T, where:

Tm= (Tuetx-To) - Trxsen, given in chip units with the range [0, 1, ..., 38399] chips

Tuerx is the time when the UE transmits an uplink DPCCH/BRBCH frame.

To is defined in [1].

Trxsen IS the time at the beginning of the neighbouring P-CCPCH frame received most recent in
time before the time instant Tuerx-Toin the UE. If the beginning of the neighbouring P-CCPCH
frame is received exactly at Tuetx-To then Trxsen=Tuerx-To (Which leads to T,=0).

and

OFF=(SFN-CFNrx) mod 256, given in number of frames with the range [0, 1, ..., 255] frames
CFNrx is the connection frame number for the UE transmission of an uplink DPCCH/BRBEH
frame at the time Tygrx.

SFN is the system frame number for the neighbouring P-CCPCH frame received in the UE at the
time TrxseN.

The reference point for the SFN-CFN observed time difference shall be the antenna connector of
the UE.

In case the inter-frequency measurement is done with compressed mode, the UE is not required
to read the cell SFN of the target inter-frequency neighbour cell and the value for the parameter
OFF is always reported to be 0.

In case that the SFN measurement indicator indicates that the UE does not need to read cell
SFN of the target neighbour cell, the value of the parameter OFF is always be set to 0.

Applicable for

CELL DCH intra, CELL DCH inter

51.9 SFN-SFN observed time difference

Definition

Type 1:

The SFN-SFN observed time difference to cell is defined as: OFFx38400+ T, where:

Tm= Trxsenj - Trxseni, given in chip units with the range [0, 1, ..., 38399] chips

Trxsrj IS the time at the beginning of a received neighbouring P-CCPCH frame from cell j.
Trxseni IS time at the beginning of the neighbouring P-CCPCH frame from cell i received most
recent in time before the time instant Trysrnj in the UE. If the next neighbouring P-CCPCH frame
is received exactly at Trysrnj then Trxsen= Trxseni (Which leads to Tm=0).

and

OFF=(SFN;- SFN;j) mod 256, given in number of frames with the range [0, 1, ..., 255] frames
SFN; is the system frame number for downlink P-CCPCH frame from cell j in the UE at the time
TRxsFNj-

SFN; is the system frame number for the P-CCPCH frame from cell i received in the UE at the
time Trxseni.

The reference point for the SFN-SFN observed time difference type 1 shall be the antenna
connector of the UE.

Type 2:

The relative timing difference between cell j and cell i, defined as Tcpichrxj - TcricHrx, Where:
TcricHryj IS the time when the UE receives one Primary CPICH slot from cell j

TcricHry IS the time when the UE receives the Primary CPICH slot from cell i that is closest in
time to the Primary CPICH slot received from cell j.

The reference point for the SFN-SFN observed time difference type 2 shall be the antenna
connector of the UE.

Applicable for

Type 1: Idle, URA_PCH intra, CELL_PCH intra, CELL_FACH intra
Type 2:

URA_PCH intra, URA_PCH inter,

CELL_PCH intra, CELL_PCH inter,

CELL_FACH intra, CELL_FACH inter

CELL DCH intra, CELL DCH inter
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5.1.10 UE Rx-Tx time difference

Definition

The difference in time between the UE uplink DPCCH/BRPBCH frame transmission and the first
detected path (in time), of the downlink DPCH frame from the measured radio link. Type 1 and
Type 2 are defined. For Type 1, the reference Rx path shall be the first detected path (in time)
amongst the paths (from the measured radio link) used in the demodulation process. For Type 2,
the reference Rx path shall be the first detected path (in time) amongst all paths (from the
measured radio link) detected by the UE. The reference path used for the measurement may
therefore be different for Type 1 and Type 2. The reference point for the UE Rx-Tx time
difference shall be the antenna connector of the UE. Measurement shall be made for each cell
included in the active set.

Applicable for

CELL DCH intra

5.1.11 Observed time difference to GSM cell

Definition

The Observed time difference to GSM cell is defined as: Trxasmj - Trxseni, Where:

Trxseni 1S the time at the beginning of the P-CCPCH frame with SFN=0 from cell i. Cell i is an
intra-frequency cell.

Trxesmj IS the time at the beginning of the GSM BCCH 51-multiframe from GSM frequency j
received closest in time after the time Trxseni. If the next GSM multiframe is received exactly at
Trxseni then Tryesmj =Trxseni (Which leads to Tryesmi - Trxseni = 0). The reference point for the
Observed time difference to GSM cell shall be the antenna connector of the UE.

The beginning of the GSM BCCH 51-multiframe is defined as the beginning of the first tail bit of
the frequency correction burst in the first TDMA-frame of the GSM BCCH 51-multiframe, i.e. the
TDMA-frame following the IDLE-frame.

The reported time difference is calculated from the actual measurement in the UE. The actual
measurement shall be based on:

Twmeasasm,: The start of the first tail bit of the most recently received GSM SCH on frequency j
Twmeassrn,i: The start of the last P-CCPCH frame received from cell i before receiving the GSM
SCH on frequency j

For calculating the reported time difference, the frame lengths are always assumed to be 10 ms
for UTRA and (60/13) ms for GSM.

Applicable for

Idle, URA_PCH inter-RAT, CELL PCH inter-RAT, CELL_DCH inter-RAT

5.1.12 UE GPS Timing of Cell Frames for UE positioning

Definition

The timing between cell j and GPS Time Of Week. Tue-crs;j is defined as the time of occurrence
of a specified UTRAN event according to GPS time. The specified UTRAN event is the
beginning of a particular frame (identified through its SFN) in the first detected path (in time) of
the cell j CPICH, where cell j is a cell chosen by the UE. The reference point for Tye.gpsj shall
be the antenna connector of the UE.

Applicable for

CELL FACH intra, CELL_DCH intra

5.1.13 UE GPS code phase

Definition

The whole and fractional phase of the spreading code of the i" GPS satellite signal. The
reference point for the GPS code phase shall be the antenna connector of the UE.

Applicable for

Void (this measurement is not related to UTRAN/GSM signals; its applicability is therefore
independent of the UE RRC state)

5.2 UTRAN measurement abilities

The structure of the table defining a UTRAN measurement quantity is shown below.
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Column field

Comment

Definition

Contains the definition of the measurement.

The term "antenna connector” used in this sub-clause to define the reference point for the UTRAN measurements refers
to the "BS antenna connector” test port A and test port B as described in [19]. The term "antenna connector” refersto
Rx or Tx antenna connector as described in the respective measurement definitions.

5.2.1

Received total wide band power

Definition

The received wide band power, including noise generated in the receiver, within the bandwidth
defined by the receiver pulse shaping filter. The reference point for the measurement shall be the
Rx antenna connector. In case of receiver diversity the reported value shall be linear average of
the power in the diversity branches. When cell portions are defined in the cell, the total received
wideband power shall be measured for each cell portion.

5.2.2

SIR

Definition

Type 1:

Signal to Interference Ratio, is defined as: (RSCP/ISCP)xSF. The measurement shall be
performed on the DPCCH of a Radio Link Set. In compressed mode the SIR shall not be
measured in the transmission gap. The reference point for the SIR measurements shall be the
Rx antenna connector. If the radio link set contains more than one radio link, the reported value
shall be the linear summation of the SIR from each radio link of the radio link set. If Rx diversity
is used in the Node B for a cell, the SIR for a radio link shall be the linear summation of the SIR
from each Rx antenna for that radio link. When cell portions are defined in the cell, the SIR
measurement shall be possible in each cell portion.

where:

RSCP = Received Signal Code Power, unbiased measurement of the received power on one
code.

ISCP = Interference Signal Code Power, the interference on the received signal.

SF=The spreading factor used on the DPCCH.

Type 2:

Signal to Interference Ratio, is defined as: (RSCP/ISCP)xSF. The measurement shall be
performed on the PRACH control part. The reference point for the SIR measurements shall be
the Rx antenna connector. When cell portions are defined in the cell, the SIR measurement shall
be possible in each cell portion.

where:

RSCP = Received Signal Code Power, unbiased measurement of the received power on the
code.

ISCP = Interference Signal Code Power, the interference on the received signal.

SF=The spreading factor used on the control part of the PRACH.

5.2.3

SIRerror

Definition

SlRerror = SlR - SIRtarget_ave, Whel’e
SIR = the SIR measured by UTRAN, defined in section 5.2, given in dB.

SIRarget_ave = the SIRger averaged over the same time period as the SIR used in the SIRerror
calculation. In compressed mode SIRtarget=SIRcm_target Shall be used when calculating SIRtarget_ave-
In compressed mode the SIRwget_ave Shall not be calculated over the transmission gap. The
averaging of SIRrget Shall be made in a linear scale and SIRiarget ave Shall be given in dB.
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Transmitted carrier power

Definition

Transmitted carrier power, is the ratio between the total transmitted power on one DL carrier
from one UTRAN access point, and the maximum transmission power possible to use on that DL
carrier at this moment of time. Total transmission power is the mean power [W] on one carrier
from one UTRAN access point. Maximum transmission power is the mean power [W] on one
carrier from one UTRAN access point when transmitting at the configured maximum power for
the cell. Measurement shall be possible on any carrier transmitted from the UTRAN access point.
The reference point for the transmitted carrier power measurement shall be the Tx antenna
connector. In case of Tx diversity the transmitted carrier power is the ratio between the sum of
the total transmitted powers of all branches and the maximum transmission power. When cell
portions are defined in the cell, the transmitted carrier power for each cell portion shall be
measured and reported to higher layers.

5.2.5

Transmitted code power

Definition

Transmitted code power, is the transmitted power on one channelisation code on one given
scrambling code on one given carrier. Measurement shall be possible on the DPCCH-field of any
dedicated radio link transmitted from the UTRAN access point and shall reflect the power on the
pilot bits of the DPCCH-field. When measuring the transmitted code power in compressed mode
all slots shall be included in the measurement, e.g. also the slots in the transmission gap shall be
included in the measurement. The reference point for the transmitted code power measurement
shall be the Tx antenna connector. In case of Tx diversity the transmitted code power for each
branch shall be measured and summed together in [W].

5.2.6

Transport channel BER

Definition

The transport channel BER is an estimation of the average bit error rate (BER) of the DPDCH
data of a Radio Link Set. The transport channel (TrCH) BER is measured from the data
considering only non-punctured bits at the input of the channel decoder in Node B. It shall be
possible to report an estimate of the transport channel BER for a TrCH after the end of each TTI
of the TrCH. The reported TrCH BER shall be an estimate of the BER during the latest TTI for
that TrCH.

5.2.7

Physical channel BER

Definition

The Physical channel BER is an estimation of the average bit error rate (BER) on the DPCCH of
a Radio Link Set. An estimate of the Physical channel BER shall be possible to be reported after
the end of each TTI of any of the transferred TrCHs. The reported physical channel BER shall
be an estimate of the BER averaged over the latest TTI of the respective TrCH.

5.2.8

Round trip time

Definition

Round trip time (RTT), is defined as

RTT = TRx — TTx, where

Trx = The time of transmission of the beginning of a downlink DPCH frame to a UE. The
reference point for Ttx shall be the Tx antenna connector.

Trx = The time of reception of the beginning (the first detected path, in time) of the corresponding
uplink DPCCH/BPBCH frame from the UE. The reference point for Trx shall be the Rx antenna
connector.

Measurement shall be possible on DPCH for each RL transmitted from an UTRAN access point
and BPBCH/DPCCH for each RL received in the same UTRAN access point.
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5.2.9 UTRAN GPS Timing of Cell Frames for UE positioning

Definition Turtran-cps is defined as the time of the occurrence of a specified UTRAN event according to
GPS Time Of Week. The specified UTRAN event is the beginning of the transmission of a
particular frame in the cell. The reference point for Tutran-cps shall be the Tx antenna
connector.

5.2.10 PRACH/PCPCH Propagation delay

Definition Propagation delay is defined as one-way propagation delay as measured during either PRACH
or PCPCH access:
PRACH :
Propagation delay = (Trx — Ttx— 2560)/2, where:
Trx = The transmission time of AICH access slot (n-2-AICH transmission timing), where 0<(n-2-
AICH Transmission Timing)<14 and AICH_Transmission_Timing can have values 0 or 1. The
reference point for Ttx shall be the Tx antenna connector.
Trx = The time of reception of the beginning (the first detected path, in time) of the PRACH
message from the UE at PRACH access slot n. The reference point for Trx shall be the Rx
antenna connector.
PCPCH:
Propagation delay = (Trx — Ttx— (Lpc-preamble +1)*2560— (k-1)*38400)/2, where
Ttx = The transmission time of CD-ICH at access slot (n-2-Tcpeh), where 0<(n-2-Tepen)<14 and
Tepeh €an have values 0 or 1. The reference point for Ttx shall be the Tx antenna connector.
Trx = The time of reception of the first chip (the first detected path, in time) of the kth frame of the
PCPCH message from the UE, where k {1, 2,..., N_Max_frames}. The reference point for Trx
shall be the Rx antenna connector.
N_max_frames is a higher layer parameter and defines the maximum length of the PCPCH
message. The PCPCH message begins at uplink access slot (n+Lyc.preambie/2),
where 0<(n + Lpc-preamble /2)<14 and where Lpc-preamble Can have values 0 or 8.

5.2.11 Acknowledged PRACH preambles

Definition The Acknowledged PRACH preambles measurement is defined as the total number of
acknowledged PRACH preambles per access frame per PRACH. This is equivalent to the
number of positive acquisition indicators transmitted per access frame per AICH.

5.2.12 Detected PCPCH access preambles

Definition The detected PCPCH access preambles measurement is defined as the total number of
detected access preambles per access frame on the PCPCHs belonging to a CPCH set.

5.2.13 Acknowledged PCPCH access preambles

Definition The Acknowledged PCPCH access preambles measurement is defined as the total number of

acknowledged PCPCH access preambles per access frame on the PCPCHs belonging to a SF.
This is equivalent to the number of positive acquisition indicators transmitted for a SF per access

frame per AP-AICH.
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5.2.14 SFN-SFN observed time difference

Definition The relative timing difference between cell j and cell i, defined as TcpicHryj - TcricHrxi, Where:

TcpicHryxj IS the time when the LMU receives the beginning of one Primary CPICH frame from cell
jand

TcricHry IS the time when the LMU receives the beginning of the Primary CPICH frame from cell i
that is closest in time to the beginning of Primary CPICH frame received from cell j.

The reference point for the measurements shall be the Rx antenna connector.

5.2.15 Transmitted carrier power of all codes not used for HS-PDSCH or
HS-SCCH transmission

Definition Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission is the
ratio between the total transmitted power of all codes not used for HS-PDSCH or HS-SCCH
transmission on one DL carrier from one UTRAN access point, and the maximum transmission
power possible to use on that DL carrier at this moment of time. Total transmission power of all
codes not used for HS-PDSCH or HS-SCCH transmission is the mean power [W] of all codes not
used for HS-PDSCH or HS-SCCH transmission on one carrier from one UTRAN access point.
Maximum transmission power is the mean power [W] on one carrier from one UTRAN access
point when transmitting at the configured maximum power for the cell. The measurement shall be
possible on any carrier transmitted from the UTRAN access point. The reference point for the
transmitted carrier power measurement of all codes not used for HS-PDSCH or HS-SCCH
transmission shall be the Tx antenna connector. In case of Tx diversity the transmitted carrier
power of all codes not used for HS-PDSCH or HS-SCCH transmission is the ratio between the
sum of the total transmitted powers of all codes not used for HS-PDSCH or HS-SCCH
transmission of all branches and the maximum transmission power. When cell portions are
defined in the cell, the transmitted carrier power of all codes not used for HS-PDSCH or HS-
SCCH transmission for each cell portion shall be measured and reported to higher layers.

6 Measurements for UTRA FDD

6.1 UE measurements

6.1.1 Compressed mode

6.1.1.1 Use of compressed mode for monitoring

On command from the UTRAN, a UE shall monitor cells on other FDD frequencies and on other modes and radio
access technologies that are supported by the UE (i.e. TDD, GSM). To allow the UE to perform measurements,
UTRAN shall command that the UE entersin compressed mode, depending on the UE capabilities.

The UE capabilities define whether a UE requires compressed mode in order to monitor cells on other FDD frequencies
and on other modes and radio access technologies. UE capabilities indicate the need for compressed mode separately
for the uplink and downlink and for each mode, radio access technology and frequency band.

A UE shall support compressed mode for all cases for which the UE indicates that compressed mode is required.

A UE does not need to support compressed mode for cases for which the UE indicates that compressed mode is not
required. For these cases, the UE shall support an alternative means of making the measurements.

The UE shall support one single measurement purpose for one transmission gap pattern sequence. The measurement
purpose of the transmission gap pattern sequenceis signalled by higher layers.

The following subclause provides rules to parameterise the compressed mode.
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6.1.1.2 Parameterisation of the compressed mode

In response to arequest from higher layers, the UTRAN shall signal to the UE the compressed mode parameters.

A transmission gap pattern sequence consists of alternating transmission gap patterns 1 and 2, each of these patternsin
turn consists of one or two transmission gaps. See figure 1.

The following parameters characterise a transmission gap pattern:

TGSN (Transmission Gap Starting Slot Number): A transmission gap pattern beginsin aradio frame,
henceforward called first radio frame of the transmission gap pattern, containing at least one transmission gap
slot. TGSN isthe slot number of the first transmission gap slot within the first radio frame of the transmission

gap pattern;

TGL1 (Transmission Gap Length 1): Thisisthe duration of the first transmission gap within the transmission
gap pattern, expressed in number of dots;

TGL2 (Transmission Gap Length 2): Thisis the duration of the second transmission gap within the transmission
gap pattern, expressed in number of dots. If this parameter is not explicitly set by higher layers, then TGL2 =
TGL1Z,;

TGD (Transmission Gap start Distance): Thisis the duration between the starting slots of two consecutive
transmission gaps within a transmission gap pattern, expressed in number of slots. The resulting position of the
second transmission gap within its radio frame(s) shall comply with the limitations of [2]. If this parameter is not
set by higher layers, then there is only one transmission gap in the transmission gap pattern;

TGPL1 (Transmission Gap Pattern Length): Thisis the duration of transmission gap pattern 1, expressed in
number of frames;

TGPL2 (Transmission Gap Pattern Length): Thisis the duration of transmission gap pattern 2, expressed in
number of frames. If this parameter is not explicitly set by higher layers, then TGPL2 = TGPL1.

The following parameters control the transmission gap pattern sequence start and repetition:

TGPRC (Transmission Gap Pattern Repetition Count): Thisis the number of transmission gap patterns within
the transmission gap pattern sequence;

TGCFN (Transmission Gap Connection Frame Number): Thisisthe CFN of the first radio frame of the first
pattern 1 within the transmission gap pattern sequence.

In addition to the parameters defining the positions of transmission gaps, each transmission gap pattern sequence is
characterised by:

UL/DL compressed mode selection: This parameter specifies whether compressed modeis used in UL only, DL
only or both UL and DL;

UL compressed mode method: The methods for generating the uplink compressed mode gap are spreading factor
division by two or higher layer scheduling and are described in [2];

DL compressed mode method: The methods for generating the downlink compressed mode gap are puncturing,
spreading factor division by two or higher layer scheduling and are described in [2];

downlink frame type: This parameter definesif frame structure type'A' or 'B' shall be used in downlink
compressed mode. The frame structures are defined in [2];

scrambling code change: This parameter indicates whether the alternative scrambling code is used for
compressed mode method 'SF/2'. Alternative scrambling codes are described in [3];

RPP: Recovery Period Power control mode specifies the uplink power control algorithm applied during recovery
period after each transmission gap in compressed mode. RPP can take 2 values (0 or 1). The different power
control modes are described in [4];

ITP: Initial Transmit Power mode selects the uplink power control method to calculate the initial transmit power
after the gap. I TP can take two values (0 or 1) and is described in [4].
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The UE shall support simultaneous compressed mode pattern sequences which can be used for different measurements.
The following measurement purposes can be signalled from higher layers:

- FDD

- TDD

- GSM carrier RSSI measurement

- Initial BSIC identification

- BSIC re-confirmation.

The UE shall support one compressed mode pattern sequence for each measurement purpose while operating in FDD
mode, assuming the UE needs compressed mode to perform the respective measurement. In case the UE supports
severa of the measurement purposes, it shall support in parallel one compressed mode pattern sequence for each
supported measurement purpose where the UE needs compressed mode to perform the measurement. The capability of
the UE to operate in compressed mode in uplink and downlink is given from the UE capabilities.

The GSM measurements Initial BSIC identification and BSIC re-confirmation are defined in [20].

Higher layers will ensure that the compressed mode gaps do not overlap and are not scheduled to overlap the same
frame. The behaviour when an overlap occursis described in [11]. UE is not required to support two compressed mode
gapsin aframe.

In all cases, higher layers have control of individual UE parameters. Any pattern sequence can be stopped on higher
layers command.

The parameters TGSN, TGL1, TGL2, TGD, TGPL1, TGPL2, TGPRC and TGCFN shall all be integers.

#1 #2 #3 #4 #5 #TGPRC
TG pattern 1 | TG pattern 2| TG pattern 1 | TG pattern 2| TG pattern 1 TG pattern 2
TG pattern 1 TG pattern 2

Transmission

Transmission Transmission Transmission gap 2
gap 1l gap 2 gap 1l
TGSN TGSN
<+“—> —» <4 <) >
TGL1 TGL2 TGL1 TGL2
< > < >
TGD TGD
< >« >
TGPL1 TGPL2

Figure 1: lllustration of compressed mode pattern parameters
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18/09/02 | RAN_17 |RP-020575| 121 | - [Measurements for observed time difference to GSM cell 5.0.0 | 5.1.0
18/09/02 | RAN_17 |RP-020575| 130 | - [Compressed mode limitation 5.0.0 [ 5.1.0
18/09/02 | RAN_17 |RP-020558| 128 | - [Correction of UE SEN-SFEN type 1 measurement 5.0.0 [ 5.1.0
21/12/02 | RAN 18 |RP-020842( 131 | 1 |Received Total Wide Band Power Measurement Definition 5.1.0 | 5.2.0
26/03/03 | RAN 19 |RP-030017( 133 | 3 |Correction of UTRAN SIR measurement definition 5.2.0 [ 5.3.0
26/03/03 | RAN 19 |RP-030081( 134 | 1 |Non-HSDPA power measurement 5.2.0 | 5.3.0
23/06/03 | RAN_20 [RP-030270| 142 [ - |Correction of transmitted carrier power definition in case of Tx 5.3.0 | 5.4.0

diversity
23/06/03 | RAN_20 [RP-030274( 143 | - |Correction of transmitted carrier power of all codes not used for 5.3.0 | 5.4.0

HS-PDSCH or HS-SCCH transmission definition in case of Tx

diversity
22/09/03 | RAN_21 |RP-030452( 144 | 1 |Beamforming Enhancement related measurements 5.4.0 [ 5.5.0
07/01/04 | RAN_22 - ) _ | Approved to promote to a Release 6 TS and created for M.1457 5.5.0 | 6.0.0

update
07/01/04 | RAN_22 |RP-030726( 145 | 2 |Beamforming Enhancement related measurements 5.5.0 [ 6.0.0

3GPP
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