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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 a basis for the drafting of the actual technical specification (TS).

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.

o 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]
[2]

(3]
[4]
(5]
(6]
[7]
(8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]

3GPP TS 25.201:

3GPP TS 25.211:
(FDD)".

3GPP TS 25.212:
3GPP TS 25.213:
3GPP TS 25.214:
3GPP TS 25.221:
3GPP TS 25.222:
3GPP TS 25.223
3GPP TS 25.224:
3GPP TS 25.215
3GPP TS 25.301:
3GPP TS 25.302
3GPP TS 25.401:
3GPP TS 25.133:

"Physical layer - general description”.

"Physical channels and mapping of transport channels onto physical channels

"Multiplexing and channel coding (FDD)".

" Spreading and modulation (FDD)".

"Physical layer procedures (FDD)".

"Transport channels and physical channels (TDD)".

"Multiplexing and channel coding (TDD)".

: "Spreading and modulation (TDD)".

"Physical layer procedures (TDD)".

: "Physical layer - Measurements (FDD)".

"Radio Interface Protocol Architecture”.

: "Services Provided by the Physical Layer".

"UTRAN Overall Description”.

"Requirements for Support of Radio Resource Management (FDD)".

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

3GPP TS 25.435:
Data Streams'.

"UTRAN lub Interface User Plane Protocols for Common Transport Channel
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3 Symbols and abbreviations
3.1 Symbols
Nyatat The number of data bits per downlink slot in Datal field.
Ngata2 The number of data bits per downlink slot in Data2 field. If the slot format does not contain a
Data2 fleld, Ndata2: 0.
3.2 Abbreviations

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

16QAM
Al

AICH

AP
AP-AICH
API

BCH

CA

CAl

cce
CCPCH
CCTrCH
cD
CDICA-ICH
CDI

CPCH
CPICH
cQl
CSICH
DCH
DPCCH
DPCH
DPDCH
DSCH
DSMA-CD
DTX
FACH

FBI

FSW
HS-DPCCH
HS-DSCH
HS-PDSCH
HS-SCCH
ICH

MUI

PCH
P-CCPCH
PCPCH
PDSCH
PICH
PRACH
PSC
RACH
RNC
S-CCPCH
SCH

SF

SFN

16 Quadrature Amplitude Modulation
Acquisition Indicator

Acquisition Indicator Channel

Access Preamble

Access Preamble Acquisition Indicator Channel
Access Preamble Indicator

Broadcast Channel

Channel Assignment

Channel Assignment Indicator

CPCH Control Command

Common Control Physical Channel

Coded Composite Transport Channel

Collision Detection

Collision Detection/Channel Assignment Indicator Channel
Collision Detection Indicator

Common Packet Channel

Common Pilot Channel

Channel Quality Indicator

CPCH Status Indicator Channel

Dedicated Channel

Dedicated Physical Control Channel

Dedicated Physical Channel

Dedicated Physical Data Channel

Downlink Shared Channel

Digital Sense Multiple Access - Collison Detection
Discontinuous Transmission

Forward Access Channel

Feedback Information

Frame Synchronization Word

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

High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Indicator Channel

Mobile User Identifier

Paging Channel

Primary Common Control Physical Channel
Physical Common Packet Channel

Physical Downlink Shared Channel

Page Indicator Channel

Physical Random Access Channel

Primary Synchronisation Code

Random Access Channel

Radio Network Controller

Secondary Common Control Physical Channel
Synchronisation Channel

Spreading Factor

System Frame Number

3GPP
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Sl Status Indicator
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 datais 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 only one type of dedicated transport channel, the Dedicated Channel (DCH).

4111 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.

4.1.2 Common transport channels

There are six types of common transport channels: BCH, FACH, PCH, RACH, CPCH and DSCH.

4121 BCH - Broadcast Channel

The Broadcast Channel (BCH) is adownlink transport channel that is used to broadcast system- and cell-specific
information. The BCH is aways 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].

4.1.2.3 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.

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.

3GPP 8
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4.1.25 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.

4.1.2.6 DSCH - Downlink Shared Channel

The Downlink Shared Channel (DSCH) is adownlink 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.

4.1.2.7 HS-DSCH — High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel is a downlink transport channel shared by several UE. 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.

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

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 (optiona), time
start & stop (giving aduration) and, on the uplink, relative phase (0 or 7/2). 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 slot corresponds
to 2560 chips.

Sub-frame: A sub-frameisthe basic time interval for HS-DSCH transmission and HS-DSCH-related
signalling at the physical layer. The length of a sub-frame correspondsto 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
channel (CCTrCH) to the data part of a physical channel. In addition to data parts there also exist channel control parts
and physical signals.

3GPP 9
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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 three types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH), the uplink Dedicated Physical Control Channel (uplink DPCCH), and the uplink Dedicated Control Channel
associated with HS-DSCH transmission (uplink HS-DPCCH).

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

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 i nstantaneous 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

v

A

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

Pilot TFCI FBI TPC

DPCCH Npiiot bits N1eq bits Neg bits Nrpc bits

A
v

Tyot = 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 dot.

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Npiiot, Nteci: Nesi, and Nyee) is
given by table 1 and table 2. What slot format to use is configured by higher layers and can aso be reconfigured by
higher layers.

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

3GPP 10
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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

Nrgi

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 be filled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1bit, left side field shall be filled 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 selection between them is dependent on the
number of dotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Ntec | Ntrcr | Nrai | 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 FSW's shall
be"1".)
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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

N

Bit #
Slot #0

[EY

OCORRPRORORRRROOORO
OCO0OO0OORRRORROOROR

PR RPRRRRRPRPRPRPRPRPEERIN
PR RPRRRRRERRRRRERRRRRO
OCORRORORRRROOOR

OO0OO0OORRPRRPRORROORORN
PR RPRRRPRPRPRPRPRPRPRPERLRPW®W
OORRORORRRROOORO
OCO0OO0OORRRPRORROOR ORI
PR RPRRRPRPRPRPRRPRPRRPRERLPR

PP ORORRFRPROOROOOR R W
PRPORRPRRPROOOOROROO|M
PR RPRRRRRPRPRPRRPRPRRERLRO
OCORRFRPORORRRLREPOOOR|F
OCO0OO0OORRRORROOROR

PR RPRRRPRRREPRPRRPRRRERRRRRW
PP ORORRPROOROOORRM
PR ORRPRRPROOOOROROO|U

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

Npilot =7 Npilot =8
3

Bit #
Slot #0

©CoO~NOUTAW

PRRPRRPRPRRRPRRPEPRRRRERLRPRLEREO
OORRFRPORORRREPRPLPOOOR|F
OCO0OO0OORRPRRPRORRFRPOORORIN
PRRPRRPRRPRRRPRPRRREPRERRERRE

PRPORORRFPROOROOORRIM
PRPORRPRRPROOOOROROOU
PRRPRRPRPRRPEPRPRRRERERREREO
PRRPRRPRPRRRPRPRRRRERLRPRLREO
OCORRPRORORRRPRRLPOOOR|F,
RPRRPRRPRPRRRPREPRRRERREREREREN
OCO0OO0OO0ORRRORRFROOROR W
RPRRPRRPRRRPRPRRREPRRERDN
PRPORORRFPOOROOORR|U
RPRRPRRPRPRRRPREPRRRRERLRRLRELO
PRPORRPRRPROOOOROROO|IN

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

Table 5: TPC Bit Pattern

TPC Bit Pattern Transmitter power
Nrpc =1 Ntpc =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 preamble is a higher 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 preamble is described in [5], subclause 4.3.2.3. The TFCI field isfilled with "0" bits.

Figure 32A 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-
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frame. The CQI iscarried in the second and third slot of aHS-DPCCH sub-frame. There is atmost 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.

Tsot = 2560 chips 2xTgot = 5120 chips

» o
%

v

<

HARQ-ACK cQl

A
\4

One HS-DPCCH subframe (2 ms)

Subframe #0 Subframe #i Subframe #4

»
Lo

A

Oneradio frame Tr = 10 ms
Figure 32A: 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 dot. The slot format for
uplink HS-DPCCH is defined in Table 65A.

Table 65A: 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

5.2.2 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 43. 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
§< radio frame: 10 ms >E< radio frame: 10 ms >i
| 5120 chips
=
ccess dot #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

AR U U IR UR ut fu ENEE . U

Figure 43: RACH access slot numbers and their spacing

The structure of the random-access transmission is shown in figure 54. 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 (oneradio frame)

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

Figure 54: 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 are a
maximum of 16 available signatures, see [4] for more details.

5.2.2.1.3 RACH message part

| Figure 65 shows the structure of the random-access message part radio frame. The 10 ms message part radio frameis
split into 15 slots, each of length Ty = 2560 chips. Each slot 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 89.
The total number of TFCI bitsin 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 Neaa bits
Pilot TECI
Control Npilot bits NTFCI bits
) Tao = 2560 chips, 10* 2% bits (k=0..3) i
Slot #0 | Slot #1 Slot # Slot #14
- Message part radio frame Tracy = 10 ms g
Figure 65: Structure of the random-access message part radio frame
Table 67: 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 78: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntrci
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2
Table 89: Pilot bit patterns for RACH message part with Ny = 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.

3GPP

15



Release 5 16 3GPP TS 25.211 V5.1.0 (2002-06)

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 76. The PCPCH access transmission consists of one or several
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 dlotsin length, and a message of variable length
Nx10 ms.

i < > < >
4096 chips Oor 8dots N*10 msec

I  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 slot format for
CPCH PC-P part shall be the same as for the following message part in Table 910 in subclause 5.2.2.2.5. The Power
Control Preamble length is ahigher layer parameter, Lpc.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 pc.preamnie) t0 Slot #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.

5.2.2.25 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 msframes. N_Max_framesis ahigher 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 910 defines the dot 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 910: Slot format of the control part of CPCH message part

Slot Channel Bit Channel SF Bits/ Bits/ Npilot | 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 87 shows the frame structure of the uplink common packet physical channel. Each frame of length 10 msis split
into 15 dlots, each of length T 44 = 2560 chips, corresponding to one power-control period.

Data
Data Nata bits
Control Pilot TFCI FBI_ TPC_
~0ntrol Niiiot bits N+teg bits Neg) bits Nrpc bits

A
v

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

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

< »
< >

1radio frame: Tt = 10 ms
Figure 87: 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 102 summarizes 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 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 linksin the active set, the UE shall operate STTD either on only
those radio links where STTD has been activated or on all radio linksin the active set.

- If closed loop TX diversity is activated on one or several radio links in the active set, the UE shall operate closed
loop TX diversity either on only those radio links where closed loop TX diversity has been activated or on all
radio linksin 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.

Also, the transmit diversity mode used for aHS-SCCH and or aHS-PDSCH subframe shall be the same as the transmit
diversity mode used for the DPCH associated with this HS-SCCH and or HS-PDSCH subframe. The transmit diversity
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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, open loop, closed loop mode 1 or
closed loop mode 2.

Table 101: Application of Tx diversity modes on downlink physical channel types

"X" —can be applied, "-" —not applied, "FFS" — for further study
Physical channel type Open loop mode Closed loop
TSTD STTD Mode

P-CCPCH - X —
SCH X — —
S-CCPCH - X —
DPCH - X X
PICH — X —
PDSCH - X X
HS-PDSCH - X FFS
HS-SCCH - X FFS
AICH — X —
CSICH - X _
AP-AICH - X -
CD/CA-ICH - X -
DL-DPCCH for CPCH - 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 98 and figure 208A below. Channel coding, rate
matching and interleaving are done as in the non-diversity mode. For QPSK, the STTD encoder operates on 4 symbols

bo, b1, b, by as shown in figure 98. For AICH, AP-AICH and CD/CA-ICH, the b arereal valued signals, and E, is
defined as — b, . For channels other than AICH, AP-AICH and CD/CA-ICH, the b, are 3-valued digits, taking the

valuesO, 1, "DTX", and Hisdefined asfollows: if b =0then H: 1,if b = 1then EI: 0, otherwise EI =Db.

Antenna 1

by

Symbols

m Antenna 2

1

STTD encoded symbols
for antenna 1 and antenna 2.

Figure 98: Generic block diagram of the STTD encoder for QPSK

| For 16QAM, STTD operates on blocks of 8 consecutive symbols by, by, b,, bs, by, bs, bg, by as shown in figure 208A
below.
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Antenna 1

Antenna 2

Symbols

\/

STTD encoded symbols for
antenna 1 and antenna 2

Figure 108A: 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.

5.3.2 Dedicated downlink physical channels

Thereis only one type of downlink dedicated physical channel, the Downlink Dedicated Physical Channel (downlink
DPCH).

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel (DCH),
istransmitted 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 119 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length Tgq = 2560 chips, corresponding to one power-control period.
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« DPDCH , DPCCH < DPDCH , DPCCH,
Datal TPC TFCI Data2 Pilot
N gata1 bits N1pc bits N1ec bits N gata2 bits Npilot bits

»

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

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

»
»

A

Oneradio frame, T; = 10 ms

Figure 119: Frame structure for downlink DPCH

The parameter k in figure 119 determines the total number of bits per downlink DPCH slot. 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, Ntrcis Naatar @10 Ngazp) iS given in table
112. What dot format to useis configured by higher layers and can a so 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 112. It isthe UTRAN that determines if a TFCI should be transmitted and it is mandatory for
al UEsto 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
formatsthat are labelled A and B. Slot format B shall be used in frames compressed by spreading factor reduction and
dlot format A shall be used in frames compressed by puncturing or higher layer scheduling. The channel bit and symbol
rates given in table 112 are the rates immediately before spreading.
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Table 112: DPDCH and DPCCH fields
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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) Npata1 [Npata2| Ntpc | Ntrci | Npilot Nrv
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

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

NOTE 1:
NOTE 2:
NOTE 3:

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

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

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 123. 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 123, 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 X1, 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 123: Pilot bit patterns for downlink DPCCH with Ny = 2, 4, 8 and 16

Npilot Npilot =4 Npilot =8 Npilot =16
=2 (*1) (*2) (*3)
Symbol 0 0 2 3

#
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
7
8
9

1 0 1 3 0 1 2 4 5 6 7

11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
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: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE:  For slot format nB where n =0, ..., 15, the pilot bit pattern corresponding to Nyiot/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 134.

Table 134: TPC Bit Pattern

TPC Bit Pattern Transmitter power

Nrpc =2 Nrpc =4 Nipc =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, see figure 120.

In case there are several CCTrCHs mapped to different DPCHs 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 isonly
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.

Note: support of multiple CCTrChs of dedicated type is not part of the current release.
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>
< >

One Slot (2560 chips)

Figure 102: 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 145.

- For Nt = 8, 16 the shadowed part indicates pilot bits that are obtained by STTD encoding the corresponding
(shadowed) bitsin Table 123. The non-shadowed pilot bit pattern is orthogonal to the corresponding (non-
shadowed) pilot bit pattern in table 123.

- For Nt = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bitsin table 123.

- For Nyt = 2, the diversity antenna pilot pattern is obtained by STTD encoding the two pilot bitsin table 123
with the last two bits (data or DTX) of the second data field (data2) of the dlot. Thus for Nyt = 2 case, the last
two bits of the second data field (data 2) after STTD encoding, follow the diversity antenna pilot bitsin Table
145.

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 145, 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 Nyii,: = 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 145.
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Table 145: 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 0 1 ]2 3]0 1 /2|34 |5 |67 0 1
Slot #0 01 01 10 |11 /00|00 |10 (11|00 |00 |10|11 |00 |00 |10]| 02 10

1 10 10 | 10 {11 |00 | 00|01 |11 (00|00 |01 |11 (10|00 |10| 10 | O1
2 11 11 | 10 {1111 /00|00 |11 ({11 /00|00 |11 (10|00 | 11| 11 | OO
3 10 10 | 10 {11 (100001 |11 (10|00 |01 |11 |00 |00 |0OO| 10 | O1
4 00 00O | 10 |12 |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| O1 | 10
6 01 01|10 |11 /10|00 |10|11|10|00|10|11|01 |00 |11 O1 | 10
7 00 00O | 10 |11 10|00 |11 |11|10|00 |11 |11|10 |00 |11 OO | 11
8

9

11 11 | 10 {11 {00 | 00|00 |11 ({00 |00 |00 |11 |01|00|01| 11 | OO

01 01|10 |11|01|00|10|11|01|00|10|11|01 |00 |01 O1 | 10
10 11 11 | 10 {1111 /00|00 |11 ({11 /00|00 |11 00|00 |10| 11 | OO
11 00 00 | 10 |11 |01 (00|11 |11 |01 |00 11|11 |00 |00 |01 OO | 11
12 00 00 | 10 |11 |10|00|11|11|10|00 |11 |11 |21 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 where n =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 different pilot patterns (orthogonal when N > 2) are used between the transmit antennas. Pilot
| patterns defined in the table 123 will be used on antenna 1 and pilot patterns defined in the table 156 on antenna 2. This
isillustrated in the figure 113 a which indicates the difference in the pilot patterns with different shading.

Table 156: Pilot bit patterns of downlink DPCCH for antenna 2 using closed loop mode 1

Npilot =2 Npilot =4 Npilot =8 Npilot =16 Npilot =4

(*1) (*2) (*3) (*4)
Symbol # 0 0 1 0 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|20|212|00 |00 |10| 02 10
1 10 10 | 10 (12|00 |00 |01 |11 |00O|0O0O |01 |11 |{10|00|20| 10 | 01
2 11 11 10 ({11 /12|00 |00 |11 |11 |00|00|121|10|00 |11} 12 00
3 10 10 | 10 |12 |10|00 |01 |11 |10|00 |01 |11 {00 |0O0|O0O| 10 | O1
4 00 00 10 |11 (11|00 |11 (11|21 |00 |11 |11|01|00 | 10| OO 11
5 01 01 10 {11/ 00| 00|10 |11 |00 |00|20|1212 |11 |00 |00| 01 10
6 01 01 10 |11 /10|00 |10 (11|20|00 |10 |11 (01|00 |11 021 10
7 00 00 10 ({11 /10|00|11|11|10(00|212|212|10|00 |11} 0O 11
8 11 11 10 {11 /00|00 |00 |11 |00 |00|00|22|01|00|01| 22 | OO
9 01 01 10 ({11 /01|00|10|11|{01|00|20|{22|01|00|01]| 01 10
10 11 11 10 ({11 /12|00 |00 |11 |11 |00|00|21|00|00|10| 12 00
11 00 00 | 10 {11 /01|00|11|11({01|00|22|22|00 |00 |01]| OO 11
12 00 00 10 |11 /10|00 |11 (11|20 |00 |12 |11 |11|00 |00 | OO 11
13 10 10 | 10 (1101|0001 |22 /01 |00|01|11|20|00|01| 20 | 02
14 10 10 10 |11 /0100011101 |00 |01 |11 11|00 | 11| 10 01

NOTE *1: This pattern is used except slot formats 2B and 3B.

NOTE *2: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE *4: 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 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 113 b). The pattern to be used is
according to the table 123.
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Slot i Slot i+1
Antenna 1 Nowss | Nree | Nreer | Nowe | Mo | Nows | Nree | Noeo | Nowse | New
Antenna 2 N patar Nrpc | Nreci | Npata | N pijor Npata1 Nrpc | Nreci | Npata | N pitor
@
Slot i Slot i+1
Antenna 1 Nowss | Nrec | Nrer | Nowe | New | Nows | Nree | Noe | Nowse | New
Antenna 2 Nowss | Nrec | Nrer | Nowe | New | Nows | Nree | N | Nowe | New

(b)

Figure 113: 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 112. The spreading factor for the DL-DPCCH is 512. Figure 124 shows the frame structure of DL-DPCCH for
CPCH.

P DPCCH for CPCH .
TPC TFCI CCC Pilot
Ntpc bits Ntrc bits Ncee bits Npilot bits

Tyt = 2560 chips, 10 bits

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

»
>

A

Oneradio frame, T = 10 ms

Figure 124: 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 (Nyiiot:» Nteci, Nece @d Nrpe) is determined in Table 167. The
pilot bit pattern for Ny =4 of table 123 is used for DPCCH for CPCH.

Table 167: 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 | Ntrar | Ncce | Npilot 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 167.
The length of the power control preamble is a higher-layer parameter, L pc.preamile (S8€ [5], Section 6.2), signalled by the
network. When L pc.preamnie > 0, the pilot patterns from slot #(15 — N) to slot #14 of table 123 shall be used for the
power control preamble pilot patterns. The TFCI field isfilled with "1" bits.

CCCfieldinfigure 124 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 Ngar message frames of DL DPCCH after Power Control preamble.

Start of Message Indicator shall be transmitted during the first Ngat message 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.

5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

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

Pre-defined bit sequence

v

Taot = 2560 chips, 20 bits

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

»
L

A

1radio frame: T; = 10 ms
Figure 135: 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 146. In case of no transmit diversity, the bit
sequence of Antenna 1 in figure 146 is used.

Antenna 1 gofofofofof 00| oof oyo[o{0[0j0|ofof ojof ojof OJ0| 0[0f 0|0 0|0f 0|O| O{Of 0j0|0]0{ 00| 0|0f 0{0| 00|00
Antenna 2 11{y1j00[0of 11| d1{aojoo|af1}o0|1f1f 11|00 00f11)11|00]001L1{1|00{00]11|L1
¢ <
slot #14 slot #0 slot #1
«
Fi i F i+1
rame# Frame Boundary rame#

Figure 146: 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.

53.3.1.1 Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Channel (P-CPICH) has the following characteristics:
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- The same channelization code is aways used for the P-CPICH, see [4];
- The P-CPICH is scrambled by the primary scrambling code, see [4];

- Thereisoneand only one P-CPICH per cell;

- TheP-CPICH is broadcast 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. The UE isinformed by higher layer signalling if the
P-CPICH is not a phase reference for a downlink DPCH and any associated PDSCH.

The Primary CPICH is always a phase reference for a downlink physical channel using closed loop TX diversity.

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 a downlink DPCH. If thisis the case, the UE isinformed about this
by higher-layer signalling.

The Secondary CPICH can be a phase reference for adownlink physical channel using open 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 178 summarizes the possible phase references usable on different downlink physical channel types.

Table 178: 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

SCH

S-CCPCH

DPCH

PICH

PDSCH*

AICH

CSICH

XX XX XXX X (X
X[ [X]1
X[ [X]1

DL-DPCCH for CPCH

Note*: the same phase reference as with the associated DPCH shall be used.

Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated 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.
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Figure 157 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).

256 chips
—
Data
(Tx OFF) Naaa1=18 bits
+ >
Tgot = 2560 chips, 20 bits
Slot #0 | Slot #1 Slot #i Slot #14

»
>

A

1radioframe T;=10ms

Figure 157: 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 isto 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 slots are STTD encoded together with the first two data bits in the following slot, except for slot #14
where the two last data bits are not STTD encoded and instead transmitted with equal power from both the antennas, see
figure 168. 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 ! ! !

! | | |

! Data on P-CCPCH ! Data on P-CCPCH ' Data on P-CCPCH '
[} [} |

i ! ! !

|

|

: [

! [ [ [ [ | [ [ [ [ : [ [ [ !

I

: STTD encoded No STTD STTD encoded : STTD encoded :

encoding

Figure 168: 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 al 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 179.
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29
TFCI Data Pilot
N+1ecl bits Ngataz bits Npilot bits
) Taor = 2560 chips, 20* 2" bits (k=0..6) "
Slot #0 | Slot #1 Slot #i Slot #14

»
»

A

1radioframe T;=10ms

Figure 179: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 179 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 189. The channel bit and symbol rates givenin Table 189
are the rates immediately before spreading. The sot formats with pilot bits are not supported in this release. The pilot
patterns are given in Table 1920.

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 is that 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 189: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ | Ngata1 Nbpilot Nrtec
#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 