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3 Abbreviations

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

Al Acquisition Indicator

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Channel

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

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

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel
Pl Page Indicator

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

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
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5.3.1 Downlink Transmit Diversity

Table 10 summarizes the possible application of open and closed loop Transmit diversity modes on different downlink
physical channels. Simultaneous use of STTD and closed loop modes on DPCH and PDSCH is not allowed.

Table 10: Application of Tx diversity modes on downlink physical channels

"X" — can be applied, "-" — not applied
Channel Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH - X -
SCH X - -
S-CCPCH - X -
DPCH - X X
PICH - X -
PDSCH (associated with DPCH - X X
AICH - X -
CSICH — X =

3GPP
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5.3.3.6 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a physical channel used to carry Acquisition Indicators (Al). Acquisition
Indicator Ak corresponds to signature s on the PRACH or PCPCH. Note that for PCPCH, the AICH either corresponds
to an access preamble or a CD preamble. The AICH corresponding to the access preamble is an AP-AICH and the
AICH corresponding to the CD preamble is a CD-AICH. The AP-AICH and CD-AICH use different channelization
codes, see further[4], Section 4.3.3.2.

Figure 19 illustrates the structure of the AICH. The AICH consists of a repeated sequence e$é&éutiovsaccess
slots(AS), each of length 40 bit intervals. Each access slot consists of two paktsjuasition-Indicator(Al) part
consisting of 32 real-valued symbols a., a; and an-unusepart of duration 1024 chips with no transmission

The phase reference for the AICH is the Primary CPICH.

- Al part > Unused part >
do|ai|az azolasi|asz|ass asglasg
AS #14 AS #0 AS #1 AS #i AS #14 AS #0
20 ms
- Al part o 1024 chips
ao|ai|az asolas1 Transmission Off
AS #14 AS #0 AS #1 AS #i AS #14 AS #0
20 ms

Figure 19: Structure of Acquisition Indicator Channel (AICH)

The real-valued symbols,aa, ..., &; in Figure 19 are given by

15
a, = ZAI b

where Al, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the seguence b
..., bs311s given by Table 20.

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to section 5.3.1.1.1 is
applied to each sequencgyths 4, ..., I 31 Separately before the sequences are combined into AICH syrgbols @;.

3GPP
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Table 20: AICH signature patterns

3G TS 25.211 V 3.1.01999-12

S B0 bsa..., bsas

6j21111111111111111711111111111111
1 /111112111112 1-1-111-1-111-1-111-1-111-1-111-1
2/171111-1-112121111-1-1-1-11111-1-1-1-11111-1-1-1
3jr111-17-12127111-1-1-1-11111-1-1-1-11111-1-1-1-11
4 /211117111-1-1-1-1-1-2-1-111111111-1-1-1-1-1-1-]
511111111111 1-1-11111-1-111-1-1-1-111-1-11
6/21112 11-1-1-1-1-1-111111111-1-1-1-1-1-1-1-11 11
7711111111111 11-1-111-1-1-1-111-1-11111:+-1]
g§/>2111112112111111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-]
9111117 11121711-1-111-1-1-1-111-1-111-1-111-1-11
5211111111711 1-1-1-1-1-1-1-1-11111-1-1-1-11 1 1]
i11111-1-12111-1-1-1111-1-11111-1-1-1-11111 -1
242111111 1-1-1-1-1-1-1-1-12-1-1-1-1-1-1-1-111111 1]
3111112111111 1-1-111-1-111-1-11111-1-111°+-1
44127111-1-1-11-1-12-1-112111-1-1-1-111111111-1-1-1
%$4127111-1-121-1-11111-1-1-1-11111-1-111-1-1-1-11]

3GPP
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5.3.3.8 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 23 illustrates the frame structure of the CSICH. The CSICH frame consists
of 15 consecutive access slots (AS) each of length 40 bits. Each access slot consists of two parts, a part of duration 4096
chips with no transmission, and a Status Indicator (SI) part consisting of g bitsok,-, wherei is the access slot

number. The modulation used by the CSICH is the same as for the PICH. The phase reference for the CSICH is the

Primary CPICH.

4096 chips L Sl part
Transmission off bsi [bsi+1 bsgi+6 | Dai+7
AS #14 AS #0 AS #1 AS #i AS #14 AS #0
20 ms

Figure 23: Structure of CPCH Status Indicator Channel (CSICH)

N Status Indicators {Q] ..., Sk.;} shall be tranmitted in each CSICH frame. The mapping from{Sl., Sk.,} to the
CSICH bits {h, ..., by;4} is according to tabl@2. The Status Indicators shall be transmitted in all the access slots of the
CSICH frame, even if some signatures and/or access slots are shared between CPCH and RACH.

Table 22: Mapping of Status Indicators (Sl) to CSICH bits

Number of S| per frame (N) Slh=1 Slh,=0
N=1 {bo, ..., b110} ={1,1,..., 1} {bo, ..., b119} ={0,0,...,0}
N=3 {bson, ..., Daon+30} ={1.1,....1} {bason, ..., baon+3e} ={0.0,...,0}
N=5 {b2an, ..., Poans23} ={1,1,....1} {b2an, ..., boan+23} ={0,0,...,0}
N=15 {an, fiay b8n+7} = {l,l ..... l} ms}n, ey b8n+7} = {0,0 ..... 0}
N=30 {Q4n. ., banz}={1,1,1,1} {Q4n, ..., bans3} = {0, 0, O, 0}
N=60 {bon, bon+1} ={1,1} {b2n, bon+1} = {0,0}

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

53.1.1.1.

At the UTRAN the values of the Status Indicators are set by higher layers.

At the UE the number of status indicators per frame is a higher layer parameter. The higher layers shall provide Layer 1

with the mapping between the values of the Status Indicators and the availability of CPCH resources .

3GPP
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6 Mapping of transport channels onto physical
channels

Figure 21 summarises the mapping of transport channels onto physical channels.
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)
. | Physical Cl L(p- ;
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)

DSCH Physical Downlink Shared Channel (PDSCH)
Acquisition Indication Channel (AICH)
Page Indication Channel (PICH)

3GPP
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Transport Channels

DCH

30 3G TS 25214 V3.1.0 (1999-12)

Physical Channels

RACH

CPCH

BCH

FACH
PCH

DSCH

Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)

Physical Random Access Channel (PRACH)

Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)

Primary Common Control Physical Channel (P-CCPCH)
Secondary Common Control Physical Channel (S-CCPCH)

Synchronisation Channel (SCH)

Physical Downlink Shared Channel (PDSCH)
Acquisition Indication Channel (AICH)

Page Indication Channel (PICH)

CPCH Status Indicator Channel (CSICH)

Figure 21: 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 random access burst on the PRACH.

3GPP
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3 Abbreviations

For the purposes of the present document, the following abbreviations apply:
Al Acquisition Indicator

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Channel

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot 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
DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel

Pl Page Indicator

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

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



52221 CPCH transmission

The CPCH transmission is based on DSMA-CD approach with fast acquisition indication. The UE can start
| transmission ahe beginning o& number of well-defined timtervals relative to the frame boundary of

the received BCH of the current cell. The access slot timing and structure is identical to RACH in section

5.2.2.1.1. The structure of the CP@&khdom access transmission is shown in figure 6. PEG®CH

randan 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 O slots or 8 slots in length, and a message of variable length Nx10 ms.

P P
P1 Message Part

; « >«
4096 chips 0 or 8 slots N*10 msec

Access Preamble [ ~Control ParbrEe

I—
I CollisionResolution [ Data parDPDCH
DetectionPreamble

Figure 6: Structure of the CPCH randem- access transmission



5.2.2.2.4 CPCH power control preamble part

| The power control preamble segmentagled the-&>RPCCH. CPCHPower Control Preamble (PC-part
The following table 9 is identical to Rows 2 and 4 of table 2 in section 5.2.1. Table 9 defines the DPCCH
fields which only include Pilot, FBI and TPC bits. The Power Control Preamble length is a parameter
which shall take the values 0 or 8 slots, as set by the higher layers.

Table 9: DPCCH fields for CPCH power control preamble segment

Slot Channel Bit Channel SF Bits/ Bits/ Npi|0t Nr1eci Nesi Ntpc
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 0 0 2
1 15 15 256 150 10 7 0 1 2
5.2.2.2.5 CPCH message part

Figure lin section 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_frames is a higher layer parameter. Each 10 ms frame is split into
15 slots, each of lengthyd;= 2560 chips. Each slot 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.

Figure xxx shows the frame structure of the uplink common packet physical channel. Each frame of length
10 ms is split into 15 slots, each of length.I= 2560 chips, corresponding to one power-control period.

Data
Ngata bits
Data
5PEeH Pilot TFCI FBI TPC
Contral Ngitor bits Nrecy bits NFB| bits NTPC bits

A
v

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

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

< »
< >

1 radio frame: T= 10 ms

Figure xxx: Frame structure for uplink Data and Control Parts Associated with
PCPCH

The data part consists of 1¢*gits, where k = 0 1,2, 3 4, 5 6, Correspondlng to spreadlng factors of 256,
| 128, 64, 32, 16, 8, 4 respectively va




The entries of table 1 in section 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. The slot format of the control part of CPCH
message part shall be the same as the control part of CPCH PC-P. The pilot bit patterns of table 3 and 4 in
section 5.2.1 shall be used for pilot bit patterns of the CPCH message part.




5.3.2.3 DL-DPCCH for CPCH

The spreading factor for tHRCPCH message control partUL-DPCCH {message-control igad2bp. The
spreading factor for the DL-DPCCH (message control part) is 512. The following table 15 shows the DL-
DPCCH fields (message control part) which are identical to the first row of table 11 in section 5.3.2.

Table 15: DPDCH and DPCCH fields for CPCH message transmission

Slot Channel | Channel SF Bits/Frame Bits/ DPDCH DPCCH  Bits/Slot
Format Bit Symbol Slot Bits/Slot
#i Rate Rate DPDCH DPCCH TOT NDpata1 NData2 NTFCI NTPC NPilot

(kbps) (ksps)

0 15 7.5 512 60 90 150 10 20 24 0 2 4




n-addition,
o u oup which
2 e e-defined and
he access slot

of section-6-1-of[5].

Everything-in-the previous-section [PRACH/AICH] applies-to-this-section-as Wh8.timing relationship
between preambles, AICH, and the message is 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 GBECH is identical to RACH Preamble and AICH. The timing relationship
between CDAICH and the Power Control Preamble in CPCH is identical to AICH to message in RACH.
The Tpentiming parameter is identical to the PRACH/AICH transmission timing parameter. Whgis T
set to zero or one, the following PCPCH/AICH timing values apply.
Note that al corresponds to AP-AICH and a2 corresponds t&ICB-

thang

Tpp = Time to next available access slot, between Access Preambles.
Minimum time = 15360 chips + 5120 chips X Tcpch
Maximum time = 5120 chips X 12 = 61440 chips

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

Tpa1= Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or
12800 chips, depending onpd,

T at-cdp™ Time between receipt of AP-AICH and transmission of the CD Preamalslene-vale-.
T a1-caph@asa minimum value of a1-cp, min=7680 chips.

T pcdp = Time between the last AP and CD Preamblg., has a minimum value afp cip-min
whichis either 3 or 4 access slots, depending gg, T

T cdp-az™= Time between the CD Preamble and the&I0H has two alternative values: 7680 chips
or 12800 chips, depending og,d,

T cdp-pep™ Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4
access slots, depending ogf.

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.

Figure 25 illustrates the PCPCH/AICH timing relationship whg®Ts set to 0 and all access slot
subchannels are available for PCPCH.



AP-/{i CD-AICH DPCCH (DL
Ta
> € | | I | | Il
[ [ [ I I [
4—’4—’4—.} - Power Control and Pilot >
APS Trad 0 Tedel 2 T c“”'aZCD [Example shown is for Tcpch = 0]
/ 0 or 8 slots
Power Control
l \ b1 b1 Preamble CPCH (UL
"
_—| | | | | | |
By [ LT [ || [
< P >

P ii——

Figure 25: Timing of PCPCH and AICH transmission as seen by the UE, with T

T cdp-pcp

Information
and
Control Data

cpch = 0
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5.3.1 Downlink Transmit Diversity

Table 10 summarizes the possible application of open and closetFtangmit diversity modes on different downlink

physical channels. Simultaneous use of STTD and closed loop modes on DPCH and PDSCH is not allowed.
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. During the duration of the PDSCH frame, and within the slot prior to
the PDSCH frame, the transmit diversity mode (open loop or closed loop) on the associated DPCH may not change.
However, changing from closed loop mode 1 to mode 2 or vice versa, is allowed.

Table 10: Application of Tx diversity modes on downlink physical channels

"X" — can be applied, "-" — not applied
Channel Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH - X -
SCH X - -
S-CCPCH - X -
DPCH - X X
PICH - X -
PDSCH (associated with DPCH - X X
AICH - 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. A block diagram of a generic STTD
encoder for channel bitg oy, b, bs is shown in the figure 7 below. Channel coding, rate matching and interleaving is
done as in the non-diversity mode. The bisbreal valued {0} for DTX bits and {1, -1} for all other channel bits.

Antenna 1

m Antenna 2

Channel bits

1

STTD encoded channel bits
for antenna 1 and antenna 2.

Figure 7: Generic block diagram of the STTD encoder

3GPP
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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 is optional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in sub-clause
5.3.3.4.1.

3GPP
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5.3.34 Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) is a downlink 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 slots,
each of length 2560 chips. Figure 16 illustrates the structure of the SCH radio frame.

I
|
[
[
=
'

I Slot#0 ! Slot#1 ! ! Slot#14 |

| | | | |

| | | | |

Primary | i
SCH acp acp ! ac, :
| |

| |

Secondary ' [
SCH ac," ac," | e0o000 0 ac,""* i
—p ! : ' :

5256 chips i i i i

| | | | |

2560 chips 5 ' 5 i

|

One 10 ms SCH radio frame

Figure 16: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted
G, in figure 16, 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/ddnoted ¢
figure 17, where = 10, 21, ..., 64-63is the number of the scrambling code group, lard), 1, ..., 14 is the 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 ayghbuain in figurel716, 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
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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 all the physical channels, directly
for downlink and indirectly for uplink.

Figure 22 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Timing for uplink physical channels is given by the downlink timing, as described in the following sections.

s JOTDOTOO000000T
s JOTTDDTOR0nrnnl

Any CPICH
P-CCPCH, (SFN modulo 2) = 0 P-CCPCH, (SFN modulo 2) = 1
Ts.
SCeRonk k:th S-CCPCH
TricH

PICH for kna:th S-CCPCH

AlCH access | #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14,
slots 1+ T Tt 1 T T 1

Any PDSCH

ToPcH,n

A

> n:th DPCH

A
Y

10 ms

Figure 22: Frame timing and access slot timing of downlink physical channels

In figure 22 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 S-CCPCHs, but the offset from the P-CCPCH frame timing
is a multiple of 256 chips, i.&s.ccpchix= Tk X 256 chip, T O {0, 1, ..., 149}.

- The PICH timing islpicy = 7680 chips prior to its corresponding S-CCPCH frame timing. The PICH timing
relation to the S-CCPCH is described more in section 7.2.

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

- The PDSCH timing relative the DPCH timing is described in section 7.5.
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- The DPCH timing may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a

multiple of 256 chips, i.€lppcyn= Ty % 256 chip, T, 0 {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in section 7.6.

7.2 PICH/S-CCPCH timing relation

Figure 23 illustrates the timing between a PICH frame and its associated S-CCPCH frame. A paging indicator set in a
PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH franmggtactiis after
the transmitted PICH fram&gpcy is defined in section 7.1.

PICH frame containing paging indicator !

———— e o

| Associated S-CCPCH frame

Figure 23: 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 slot is of length 5120 chips. The downlink access
slots are time aligned with the P-CCPCH as described in section 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot
numbem is transmitted from the UE,., chips prior to the reception of downlink access slot numper 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 24.

One access slot

(_Aﬂ Acq.
AICH access Ind.
slots RX at UE _|—|_ . _|—|_ —— I I

A\

Pre- Pre-

PRACH access amble amble Message part

slots TX at UE | o | | o I I

A
\
A
\

To-p Tp-m
Figure 24: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distartgg shall be larger than or equal to the minimum preamble-to-preamble distance
Tp-p,minv 1-€. Tp-p = Tp-p mine

In addition totp.p min the preamble-to-Al distanag., and preamble-to-message distangg, are defined as follows:
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- when AICH_Transmission_Timing is set to 0, then
Tp-p,min = 15360 chips (3 access slots)
Tp-a = 7680 chips
T,-m = 15360 chips (3 access slots)

- when AICH_Transmission_Timing is set to 1, then
Tp-p,min = 20480 chips (4 access slots)
Tp-a= 12800 chips

T,-m = 20480 chips (4 access slots)



3GPP TSG RAN Meeting #7 pocument R1-00-0239
Madrid, Spain, 13-15 March 2000 O o MG, gee the format P-o0ees

CHANGE REQUEST  page for masctons on how o il n e form cortecty.
25 211 CR 028r1 Current Version: 3.1.0

GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: TSG-RAN #7 for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non-strateg ic use only)

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)SIM |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: TSG RAN WG1 Date: 2000-02-21
Subject: Timing of PDSCH
Work item:
Category: F Correction Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked C Functional modification of feature X Release 98
with an X) D Editorial modification Release 99 X
Release 00
Reason for The relative timing between the start of a DPCH frame and the associated PDSCH
change: frame should be increased in order to lower the complexity of the terminal.
Clauses affected: 7.5
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core specifications - List of CRs:
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other

comments:



TS 25.211V3.1.0 33

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 28.

DPCH frame

Associated PDSCH frame

TDPCH TF’DSCH

DPCH frame

TDPCH TPDSCH

Figure 28: Timing relation between DPCH frame and  associated PDSCH frame

The start of a DPCH frame is denoteghdy; and the start of the associated PDSCH frame is dengtgdsTAny DPCH

frame is associated to one PDSCH frame through the rel@&@40-chips<-Joci—Trpscr<2560-chips16080 chips
Trpsch- Tppch < 84480 chipsi.e. the associated PDSCH frame starts anywhere betiveeslot after the end of the

DPCH frameZl-slobefore-or up to B4 slots behind thend of theDPCH frame
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5.3.2.1 STTD for DPCH

The p|Iot b|t pattern for the DPCH channel transmltted on the dlverS|ty antenna |s glven in table—14—'|1he—shadowed part

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

» For Ny« = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bits in table 12.

»  For Ny« =2, the diversity antenna pilot pattern is obtained by STTD encoding the two pilot bits in table 12
with the last two bits (data or DTX) of the second data field (data2) of the slot. Thugdfer Rlcase, thiast
two bits of the second data field (data 2) after STTD encoding, follow the diversity antenna pilot bits in Table 14.

STTD encoding for the DPDCH, TPC, and TFCI fields is done as described in section 5.3.1.1.1. For the SF=512
DPCH, the first two bits in each slot, i.e. TPC bits, are not STTD encoded and the same bits are transmitted with equal
power from the two antennas. The-follewirgmaining four bits are STTD encoded.

Table 14: Pilot pattern of the DPCH channel for the diversity antenna using STTD

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

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

Slot #0 01 01 10 11 00 00 10 11 00 00 10 11 00 00 10

10 11 11 10 11 11 00 00 11 11 00 00 11 00 00 10
11 00 00 10 11 01 00 11 11 01 00 11 11 00 00 01
12 00 00 10 11 10 00 11 11 10 00 11 11 11 00 00
13 10 10 10 11 01 00 01 11 01 00 01 11 10 00 01
14 10 10 10 11 01 00 01 11 01 00 01 11 11 00 11
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1 Scope

The present document describes the characteristics of the Layer 1 transport channels and physicals channels in 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.

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

» For a specific reference, subsequent revisions do not apply.

» For a non-specific reference, the latest version applies.

[1] 3G TS 25.201: "Physical layer - general description”
[2] 3G TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)"
[3] 3G TS 25.212: "Multiplexing and channel coding (FDD)"
[4] 3G TS 25.213: "Spreading and modulation (FDD)"
[5] 3G TS 25.214: "Physical layer procedures (FDD)"
[6] 3G TS 25.221: "Transport channels and physical channels (TDD)"
[7] 3G TS 25.222: "Multiplexing and channel coding (TDD)"
[8] 3G TS 25.223: "Spreading and modulation (TDD)"
[9] 3G TS 25.224: "Physical layer procedures (TDD)"
[10] 3G TS 25.231: "Measurements"
[11] 3G TS 25.301: "Radio Interface Protocol Architecture"
[12] 3G TS 25.302: "Services Provided by the Physical Layer"
[13] 3G TS 25.401: "UTRAN Overall Description”
3 Abbreviations
For the purposes of the present document, the following abbreviations apply:
Al Acquisition Indicator
AICH Acquisition Indicator Channel
AP Access Preamble
AP-AICH Access Preamble Acquisition Indicator Channel
API Access Preamble Indicator
BCH Broadcast Channel
CA Channel Assignment
CAl Channel Assignment Indicator
CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

3GPP
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CDI/CA-ICH Collision Detection/Channel Assignment Indicator Channel
CDI Collision Detection Indicator
CPCH Common Packet Channel
CPICH Common Pilot Channel
DCH Dedicated Channel
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel
DTX Discontinuous Transmission
FACH Forward Access Channel
FBI Feedback Information
MUI Mobile User Identifier
PCH Paging Channel
P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel
Pl Page Indicator
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
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

3GPP
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A DSCH may be mapped to multiple parallel PDSCHs as well, as negotiated at higher layer prior to starting data
transmission. In such a case the parallel PDSCHs shall be operated with frame synchronization between each other.

Table 19: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot N data
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 transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in section
5.3.1.1.1.
5.3.3.6 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a physical channel used to carry Acquisition Indicators (Al). Acquisition

Ind|cator AlS corresponds to S|gnature s on the PRA@FPGQG#FNG%B—H%&HGFQ@Q@H—WQ#GFFG&%FGGFFG%DOHdS

Figure 19 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 coaceestve
slots(AS), each of length 40 bit intervals. Each access slot consists of two paktsjasition-Indicator(Al) part
consisting of 32 real-valued symbols a., a;and an unused part consisting of 8 real-valued symbgls a a..

The phase reference for the AICH is the Primary CPICH.

Al part Unused part >

\
A

A

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

\

A

20 ms

Figure 19: Structure of Acquisition Indicator Channel (AICH)

The real-valued symbolsg,a, ..., &; in Figure 19 are given by

15
a, = ZAI X Dby
S=|

where Al, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sgfjuence b
., b 31is given by Table 20.

The real-valued symbolsgaass, ..., &g in Figure 19 are undefined.

3GPP
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In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to section 5.3.1.1.1 is
applied to each sequencgylhs ;, ..., b 31 Separately before the sequences are combined into AICH syrgbols &;.

Table 20: AICH signature patterns

S bso, Ps1..., Ps31

0 1111111111111 1111111111111111111
1 /2111111111 -1-111-1-111-1-111-1-111-1-111-1-1
2 tr171111111111-1-1-1-11111-1-1-1-11111-1-1-1-1
3 11112111 111-1-11-11111-11-1-11111--1-1-1-111
4 [11111111-1-1-1-1-1-1-1-111111111-1-1-1-1-1-1-1-1
5 111-111-1-1-1-111-1-11111-1-111-1-1-1-111-1-111
6 |11 11-11-1-1-1-1-1-111111111-1-1-1-1-1-1-1-11111
7 1111211111111 11-1-111-1-1-1-111-1-11111-1-1
8 [1111111111111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
9 [11-1-111-1-111-1-111-1-1-1-111-1-1112¢-1-111-1-111
0 {1 12 11-1-1-1-11111-1-1-1-1-1-1-1-11111-1-1-1-11 111
117 {1 1-1-1-1-11111-1-1-1-111-1-11111-1-1-1-1111 1-1-1
2 /11 111111-11-11-1-1-1-1-1-1-1-1-1-1-1-111111111
13 |/111-111-1-1-1-111-1-111-1-111-1-11111-1-111-1-1
14 {1111 -1-1-1-1-1-1-1-11111-1-1-1-111111111-1-1-1-1
5 |11-1-1-1-111-1-11111-1-1-1-11111-1-111-1-1-1-111

5.3.3.7 CPCH Access Preamble Acquisition Indicator Channel (AP-AICH)

The Access Preamble Acquisition Indicator channel (AP-AICH) is a physical channel used to carry AP acquisition
indicators (API) of CPCH. AP acquisition indicator API corresponds to AP sigrattaiesmitted by UE.

AP-AICH and AICH may use the same or different channelisation codes. The phase reference for the AP-AICH is the
Primary CPICH. Figure 20 illustrates the structof&P-AICH. The AP-AICH has a part of duration of 4096chips
where the AP acquisition indicator (API) is transmitted, followed by a part of duration 1024chips with no transmission.

API part 1024 chips

A
\
A

ala,|a, agolas, Transmission Off

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\

20 ms

Figure 20: Structure of AP Acquisition _Indicator Channel (AP-AICH)

The real-valued symbols,a, ..., &; in Figure 20 are given by

15
a, = ZJAPISX b,

where AP}, taking the values +1, -1, and 0, is #ie acquisition indicator corresponding to Access Preamble signature
s transmitted by UE and the sequengg b., b 5;is givenin Table 20.

In case STTD-based open-loop transmit diversity is applied to AP-AICH, STTD encoding according to section 5.3.1.1.1
is applied to each sequencg,lb ,, ..., b 3; separately before the sequences are combinedi¥AICH symbols g,

3GPP
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5.3.3.8 CPCH Collision Detection/Channel Assignment Indicator Channel (CD/CA-
ICH)

The Collision Detectiofthannel Assignmenhdicator channel (CD/CA-ICH) is a physical channel used to carry CD
Indicator (CDI) only if theCA is not active, or CD Indicator/CA Indicator (CDI/CAI) at the same time iftAds

active. The structure of CD/CA-ICH is shown in Fiqufle D/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/CAIl is transmitted, followed by a part of duration
1024chips with no transmission.

1024 chips

\
A

< CDI/CAI part

a|a,|a, ay0|85; Transmission Off

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms

Figure 21: Structure of CD/CA Indicator Channel (CD/CA-ICH)

In case STTD-based open-loop transmit diversity is applied to AP-AICH, STTD encoding according to section 5.3.1.1.1
is applied to each sequencg,tbs 4, ..., b 5; Separately before the sequences are combine@DHWGA-ICH symbols g

In case CA is not active, the real-valued symbglsa..., a; in Figure21 are given by

15
a, = ZCDIS b,

where CD, taking the values +1, and 0, is {iB indicator corresponding to CD preamble signasiransmitted by
UE and the sequenced..., b 5;is givenin Table 20.

In case CA is active, the real-valued symbglsa ..., &, in Figure21 are given by

15 15
8= CDI b, +5 CAl xb,

where the subscrigt, s depend on the indexésk according to Table 21, respectively, and indicate the signature
numbersin Table 20. The sequencgyb..., b 5, is givenin Table 20CDI;, taking the values +1/0 or -1/0, is tG®
indicator corresponding to the CD preamibleansmitted by the UE, and GAlaking the values +1/0 or -1/0, is the CA
indicator corresponding to the assigned channel ik@esxgiven in table 21.

Table 21. Generation of CDI_/CAI,

UE transmitted signature Agshi— grr]]rr:weelnt signature
CD Preamble CDI; _g_ CAIl

i ] Index S

- k

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

1 -1/0 - 1 -1/0 -

2 +1/0 5 2 +1/0 o

3 -1/0 - 3 -1/0 -

4 +1/0 5 4 +1/0 4
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5 100 5 100

6 +1/0 6 +1/0

7 100 ! 7 100 12
8 +1/0 9 8 +1/0 2
9 100 9 9 100 2
10 +1/0 10 +1/0

11 100 i 11 100 6
12 +1/0 12 +1/0

13 110 13 13 100 10
14 +1/0 14 +1/0

15 110 - 15 100 4

5.3.3.79 Page Indicator Channel (PICH)

The Page Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to carry the Page Indicators (PI).
The PICH is always associated with an S-CCPCH to which a PCH transport channel is mapped.

| Figure20-22illustrates the frame structure of the PICH. One PICH frame of length 10 ms consists of 3Qf) tits (b
..., bpgg). Of these, 288 bits gbby;, ..., bgy) are used to carry Page Indicators. The remaining 12 bitsigho, --., bgo)

are undefined.

288 bits for paging indication 12 bits (undefined)

- [ [
-l |

by by b2g7 Dogs b299

Figure 2 20: Structure of Page Indicator Channel (PICH)

v

A

One radio frame (10 ms)

N Page Indicators {Bl ..., Pk.i} are transmitted in each PICH frame, where N=18, 36, 72, or 144.

The PI calculated by higher layers for use for a certain UE, is mapped to the paging indicatbefp is computed
as a function 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 (N):

3GPP
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3 Abbreviations

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

Al Acquisition Indicator

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Channel

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

DCH Dedicated Channel

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

FSW Frame Synchronization Word

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel

Pl Page Indicator

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

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

5.2.1 Dedicated uplink physical channels

There are two types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH) and the uplink Dedicated Physical Control Channel (uplink DPCCH).

The DPDCH and the DPCCH are 1/Q code multiplexed within each radio frame (see [4]).

The uplink DPDCH is used to carry dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel
(DCH). There may be zero, one, or several uplink DPDCHSs on each Layer 1 connection.

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 parameters of the different transport channels
multiplexed on the uplink DPDCH, and corresponds to the data transmitted in the same frame. It is the UTRAN that
determines if a TFCI should be transmitted, hence making it mandatory for all UEs to support the use of TFCI in the
uplink. There is one and only one uplink DPCCH on each Layer 1 connection.

Figure 1 shows the frame structure of the uplink dedicated physical channels. Each frame of length 10 ms is split into
15 slots, each of lengthyd; = 2560 chips, corresponding to one power-control period



Data
DPDCH Ne. bits
Pilot TFCI FBI TPC
DPCCH Npilot b|tS NTFCI bits NFBI bits NTPC bits
) T 4ot = 2560 chips, 10%bits (k=0..6) g
Slot #0 | Slot #1 Slot #i Slot #14

< »
< >

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/DPCCH slot. It is related to the spreading
factor SF of the physical channel as SF = 2567/fe DPDCH spreading factor may thus range from 256 down to 4.
Note that an uplink DPDCH and uplink DPCCH on the same Layer 1 connection generally are of different rates, i.e.
have different spreading factors and different values of k.

The exact number of bits of the different uplink DPCCH fieldsigNNreci, Negi, and Npg) is determined in table 2.

The field order and total number of bits/slot are fixed, though the number of bits per field may vary during a connection.
The values for the number of bits per field are given in table 1 and table 2. The channel bit and symbol rates given in
table 1 are the rates immediately before spreading. The pilot patterns are given in table 3 and table 4, the TPC bit
pattern is given in table 5.

The N, bits are used to support techniques requiring feedback between the UE and the UTRAN Access Point (=cell
transceiver), including closed loop mode transmit diversity and site selection diversity (SSDT). The exact details of the
FBI field are shown in figure 2 and described below.

S field D field

< Nrgi >,

Figure 2: Details of FBI field

The S field is used for SSDT signalling, while the D field is used for Closed Loop Mode Transmit Diversity Signalling.
The S field can be of length 0, 1 or 2. The D field can be of length 0 or 1. The total FBI fieldgieadécording to

table 2(DPCCH fields). Simultaneous use of SSDT power control and Closed Loop Mode Transmit Diversity requires
that the S field is of length 1. The use of these FBI fields is described 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 TFCl(e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. In compressed mode, DPCCH slot 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 slots that are transmitted in each frame in compressed mode. The channel bit and symbol
rates given in table 2 are the rates immediately before spreading.



Table 2: DPCCH fields

Slot Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntpc | Ntrci | Nesi | Transmitted
Format Rate (kbps) Symbol Rate Frame Slot slots per
#i (ksps) 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 patteraisaredescribed in table 3 and tableThe shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronizati : ;

synehronization-wordqThe value of the pilot bipatternother tharthe#émesynehmmzaﬂorkwe{d:SWsshall be
Illll.)

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

Npilot =3 Npilot =4 Npilot =5 Npilot =6
Bit # 0 1 2 0 1 2 3 0 1 2 3 410 1 2 3 4 5
Slot#0 | 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0
1 0 0 1 1 0 0 1 0 0 1 1 0 1 0 0 1 1 0
2 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1
3 0 0 1 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0
4 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1
5 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0
6 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0
7 1 0 1 1 1 0 1 1 0 1 0 0 1 1 0 1 0 0
8 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 1 1 0
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1
11 1 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1
12 1 0 1 1 1 0 1 1 0 1 0 0 1 1 0 1 0 0
13 0 0 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1
14 0 0 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1
Table 4: Pilot bit patterns for uplink DPCCH with N it =7 and 8
Npilot =7 Npilot =8
Bit # 0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Slot #0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0
2 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1
3 1 0 0 1 0 0 1 1 0 1 0 1 0 1 0
4 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1
5 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
6 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0
7 1 1 0 1 0 0 1 1 1 1 0 1 0 1 0
8 1 0 1 1 1 0 1 1 0 1 1 1 1 1 0
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1
11 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1
12 1 1 0 1 0 0 1 1 1 1 0 1 0 1 0
13 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1
14 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1

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
Ntpc=1 Ntpc =2 control command

1 11 1

0 00 0

For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain combination of bit rates of the
DCHs currently in use. This correspondence is (re-)negotiated at each DCH addition/removal. The mapping of the
TFCI bits onto slots is described in [3].

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
several parallel DPDCH are transmitted using different channelization codes, see [4]. However, there is only one
DPCCH per connection.

5.3.2 Dedicated downlink physical channels

There is 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),
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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for all UEs to support the use of TFCI in the downlink. In case of USTS, the TPC bits in slot #14 in frames
with CFN mod 2 = 0 are replaced by Time Alignment Bits (TABs) as described in section 9.3 of [5]

Figure 8 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of
length Tyo:= 2560 chips, corresponding to one power-control period.

« DPDCH | . DPCCH > DPDCH >< DPCCI—L
Datal TPC TFCI Data2 Pilot
Ngata1 bits Nrpc bits Nrec) bits Ngata2 bits Ngiiot Dits

>

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

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

< »
< »

One radio frame, {I= 10 ms

Figure 8: Frame structure for downlink DPCH

The parameter k in figure 8 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51@Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldgigNNrpc, Ntec, Ngata1 8Nd Niaa) is determined in

table 11.The overhead due to the DPCCH transmission has to be negotiated at the connection set-up and can be re-
negotiated during the communication, in order to match particular propagation conditions.

There are basically two types of downlink 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 11. In compressed mode, a different slot format is used compared to normal mode. There are
two possible compressed slot formats that are labelled A and B. Format B is used for compressed mode by spreading
factor reduction and format A is used for all other transmission time reduction methods. The channel bit and symbol
rates given in table 11 are the rates immediately before spreading.



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) Npata1 |Npataz| Ntpc | Ntrci | Npiot 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 | 8040 | 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.
NOTE1: Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI.
NOTEZ2: Compressed mode by spreading factor reduction is not supported for SF=4.

| The pilot bitsymbel patterrs ards described in table 12Z’he shadowed columpart of pilot bit pattern is defined as




FSW and FSWS can be used to confirm frame svnchronlzat|on (The value of the pilot blt pattern other than FSWs shall
be "11". d-ba

ethe#than#réramesynehrem%attenwerd—shaﬂ—be&llr) table 12 the transmrssron order is from left to r|ght (Each

two-bit pair represents an 1/Q pair of QPSK modulation.)
In downlink compressed mode through spreading factor reduction, the number of bits in the TPC and Pilot fields are

doubled. Symbol repetition is used to fill up the fields. Denote the bits in one of these fields in normal xgde,by
X3, ..., Xx. In compressed mode the following bit sequence is sent in correspondinglfiekd; X1, Xo, X3, X4, X3,

Xg,..., XX,

Table 12: Pilot bitSymbelP-pattern s for downlink DPCCH with N it =2, 4, 8 and 16

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

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: In compressed mode through spreading factor reduction, symbol repetition is applied to the symbol
patterns described in table 12.
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Foreword

This Technical Specification has been produced by the 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 TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version humber as follows:

Version 3.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

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

z the third digit is incremented when editorial only changes have been incorporated in the specification;

3GPP 6
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4 Transport channels

Transport channels are the 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 channels is into two groups:

- Dedicatedschannelsusing inherent addressing of UE

- CommonEchannels using explicit addressing of UE if digtssing is needed

4.1 Dedicated transport channels

There exists only one type of dedicated transport channel, the Dedicated Channel (DCH).

4.1.1 DCH — Dedicated Channel

The Dedicated Channel (DCH) is a downlink or uplink transport channel. The DCH is transmitted over the entire cell or

over onIy a part of the cell usu@g_beam formmg antennaﬁhe—Dedmated—Ghannel—(D@H}—u&ehaFaeten%ed—by the

4.2 Common transport channels

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

421 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 entirescgllhas a single transport formatwith-a-tew-fixed bit
rate

4.2.2 FACH — Forward Access Channel

The Forward Access Channel (FACH) is a downlink transport channel. The FACH is transmitted over the entire cell or
over only a part of the cell usirgg.beam-forming antennas. The FACHN be transmitted usiagesslow power
control.

4.2.3 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 transmissi@plofsical-layer generatesighak-thePaging Indicata,
to support efficient sleep-mode procedures.

4.2.4 RACH — Random Access Channel

The Random Access Channel (RACH) is an uplink transport channel. The RACH is always received from the entire cell.

The RACH is characterized faylimited-size-datafield collision risk and bipeing transmittedth@isnge ef-open loop
power control.

3GPP 7
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425 CPCH — Common Packet Channel

The Common Packet Channel (CPCH) is an uplink transport chdimeeEPCH-is-a-contention-based-random-access

channelused-fortransmission-of bursty data-traffRCH is associated with a dedicated channel on the downlink which
provides power control for the uplink CPCHie CPCH is characterised by initial collision risk andéing

transmitted usingnner loop power control.

4.2.6 DSCH — Downlink Shared Channel

The Ddownlink SsharedCehannel(DSCH) is a downlink transport channel shared by several UEs The DSCH is
associated witlone or several downlirkBCH. The DSCH is transmitted over the entire cell or over only a part of the
cell using e.qg. beam-forming antennas.

5 Physical channels

Physical channels typically consist of a layered structure of radio frames and time slots, although this is not true for all
physical channels. Depending on thieannel bitsymbatate of the physical channel, the configurationeafio-frames-or
timeslots varies.

Radio frame: ArRadio frame is a processing unit which consists aifg-slots. The length of a radio frame
corresponds to 38400 chips.

Fime-Slot: A Fimeslot is a unit which consists of fields containing bitise length of a slot corresponds to
2560 chipsThe number of bits peaime-slot may be different for diffems physical channels and may, in some

cases, vary in timedepends——onthephysical-channel

5.1 The physical resource

The basic physical resource is the code/frequency plane. In addition, on the uplink, different information streams may be
transmitted on the | and Q branch. Consequently, a physical channel corresponds to a specific carrier frequency, code,
and, on the uplink, relative phase (Orv).

5.2 Uplink physical channels

5.2.1 Dedicated uplink physical channels

There are two types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH) and the uplink Dedicated Physical Control Channel (uplink DPCCH).

The DPDCH and the DPCCH are 1/Q code multiplexed within each radio frame (see [4]).

The uplink DPDCH is used to cartlye DCH transport channeldedicated-data-generated-atLayer2-and-abeve, i.e. the

dedicated-transport-chanreH{BCHhere may be zero, one, or several uplink DPDCHs onreaah linkkayer1
sonnceian

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 instantarisusport format combination-parametefshe
differenttransport channelsiapped temultiplexed-othe simultaneously transmittagplink DPDCHradio frame;-and
corresponds-to-the-data-transmitted-in-the same fitisdhe UTRAN-that determines-ifa TFCl-should-be-transmitted,
henece-making-it-mandatory-forall UEs to-supportthe-use-of TFCHn-the-tiphieke is one and only one uplink

DPCCH on eachadio linkkayer1-connection

Figure 1 shows the frame structure of the uplink dedicated physical channelsadiaéfame of length 10 ms is split
into 15 slots, each of lengthyd = 2560 chips, corresponding to one power-control period
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Data
DPDCH Ngara bits
Pilot TFCI FBI TPC
bPCCH Npiiot bits N+gc bits Neg, bits Nrpc bits
) T ot = 2560 chips, 10%bits (k=0..6) g
Slot #0 | Slot #1 Slot #i Slot #14
* 1 radio frame: T=10 ms >
Data
DPDCH Nigacs bits
) T oot = 2560 chips, M= 10*2 bits g
Pilot TFCI FBI TPC
bPCCH Npiiot bits N+gc; bits Neg, bits Nrpc bits

A
A 4

Tsiot = 2560 chips, 10 bits

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

< »
< »

1 radio frame: T= 10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter Kk in figure 1 determines the number of bits per uplink DEEREHEH slot. It is related to the spreading
factor SF of tthPDCthyaeal—eh&nnels SF 256/2 The DPDCH spreadlng factor megusrange from 256 down
erent rates,

Fe—hav&d#emn%sp%eadmg#aetersand—mﬁeﬁenwalueswwspreaqu factor of the uplmk DPCCH is alwavs equal
to 256, i.e. there are 10 bits per uplink DPCCH slot.

The exact number of bits of thglink DPDCH and théifferent uplink DPCCH fields (Mot, Nrrci, Negi, and Npg) is
gwydetermmedﬂtablel andtable 2 What slot format to use is conflqured bv hlqher layite field-order-and

ennection.

v hiale le-2-The channel bit and symbol rates given in
table 1and table are the rates immediately before spreadlng The pilot patterns are given in table 3 and table 4, the
TPC bit pattern is given in table 5.

The EBINgg, bits are used to support techniques requiring feedbacletweerthe UEtoandthe UTRAN Access
Point{=celltransceiver)including closed loop mode transmit diversity and site selection divaesitymissiof{SSDT).
The structureexact-detailsf the FBI fieldisareshown in figure 2 and described below.

S field D field

< Nrg >,

Figure 2: Details of FBI field
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The S field is used for SSDT signalling, while the D field is usedddosedlLoop mModetFransmitdbiversity
s9gnalling. The S field ansisten-beoflength0, 1 or 2bits The D field onsisten-beoflengthO or 1bit. The total
FBI field size Mg, is given byaccording-ttable 2(DPCCH fields) Simultaneous use of SSDT power control and
cClosedlLoop mModetTFransmitdBiversity requires that the S fietohngsts of lengthl bit. The use of thee FBI fields
is described imetalil 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 éfuplink BdedicatedPphysicalCchannels; those that include TE@Lg. for several simultaneous
services) and those that do not include T{Cd. for fixed-rate services). These types are reflected by the duplicated
rows of table 2It is the UTRAN that determines if a TFCI should be transmitted and it is mandatory for all UEs to
support the use of TECI in the uplink. The mapping of TECI bits onto slots is described in [3].

In compressed mode, DPCCH slot 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 slots that are transmitted in each frame in compressedFhedshannel-bit-and-symbelrates-givenintable
2-are-the rates-immediately before-spreading.

Table 2: DPCCH fields

Slot Channel Bit Channel SF Bits/ Bits/ Npiot | Ntec | Ntrei | Nrai | Transmitted
Format Rate (kbps) Symbol Rate Frame Slot slots per
#i (ksps) 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 pattern is described in table 3 and table 4. The shadowed part can be used as frame synchronization words.
(The value of the pilot bit other than the frame synchronization word shall be "1".)
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Table 3: Pilot bit patterns for uplink DPCCH with N i =3, 4, 5and 6

Npilot =3 Npilot =4 Npilot =5 Npilot
2

6

Bit #
Slot #0

N

OORRORORRRLRRLROOOR|O
OO0OO0ORRPRRPRORRFROOR ORI
RPRRRPRRPRRPRRPRRRRERRERN
RPRRPRRPRRRPRRREPRRERRREPRLRERO
OCORRPORORRRLRRPROOOR|
OO0OO0OORRPRRORRFROOROR|N
RPRRPRRPRRPRRPRRREPRREPRPRERREPRW
OORRPORORRRLRRLROOOR|O
OO0OO0ORRPRRPRORRFROOR ORI
RPRRPRRPRRRERRRRREPRRERER

PFRPORORROOFROOOR LW
PFRPORRPRRPOOOOROROO|N
RPRPRRRPRRPRPRRPRRPRRRERPRLRRO
OORRFRPORORRRLRRLROOOR|
OCO0OO0OORRPRRPRORROOROLR

RPRRRPRRPRPRRPRRPRPRPRPRPREBRLW
PFRPRORORROOROOOR LA
PFRPRORRRPOOOOROROO|U

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

Npilot =7 ano[ =8
3 3

Bit #
Slot #0

RPRRPRRRRRREPRRERRERRRERO
OORRORORRREROOOR|
OO0OO0OORRPRRORRFROOROR|N
RPRRRRPRRPRRRRERRRRRERR

PRPORORRPROORFROOORR(A
PFRPRORRPRRPOOOOROROO|U
RPRRPRRRPRRPRRRREPRRRREROD
RPRRPRRRRRREPRRERRERRRERO
OORRORORRREROOOR|
RPRRPRRRREPRRRERREPRRERRERN
O0OO0OORRPRRORROOROLR

RPRRPRRRPRREPRRRERREPRERRERRERN
PFRPRORORROOROOOR KU
RPRRPRRRPRRPRRRREPRRRREROD
PFRPRORRPRRPOOOOROROO|N

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 Nrpc =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,
several parallel DPDCH are transmitted using different channelization codes, see [4]. However, there is only one
DPCCH peradio linkcennection

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.
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5.2.2.1.1 Overall structure of random-accessRACH transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start therandom-accessansmission ahe beginning o& number of well-defined timatervalseffsets denotedhccess
slots.There are 15 access slots per two frames and they are spaced 5120 chipsafiaure 3The iming

informatienofn the access slots and the acquisition indicatialessribegivenin section 7.3Figure3-shows-the

access-slotnumbers-and-theirspacing-to-each-dtifermation on what access slots are availalieandom-access
transmissionin-the-currentcddl given by higher layers.

radio frame: 10 ms radio frame: 10 ms

X___

5120 chips

i

| | | | | |
\ [ \ \ I \

I
I
I
:
I

#2 #3 #4 #5 #6 #'{ #8 #9 #10 #11 #12 #13
I

o
H*
=
H*
flay

Access slot #0 Random Access Transmission

1
Access slot #1 Random-Access-Transmission : ]

Access slot #7 Random Access Transmission

Access slot #8 | Random Access Transmission

e

Access slot #1

. e B i B Bt

radio frame: 10 ms radio frame: 10 ms

1 1
1 1
1 1
a >
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]

Access slot

Random Access Transmission
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HH*
iy
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HH*
=
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Random Access Transmission

Random Access Transmission |

Random Access Transmission

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

severapreamblesof Iength 4096 ch|ps andraessagof Iength 10ﬂsor 20 msIheLu%Hd@ate&theJeﬂg%heHhe
pd/or
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PreamblT PreamblT ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PreambIT Message pait

4096 chi

chips 10 ms(one radio framke
Preamble Preamble Preamble Message part
—p < - »
4096 chips 20 ms(two radio framep

Figure 4: Structure of the random-access transmission

5.2.21.2 RACH preamble part

TheEachpreambleas of length 406 chips and-part-eftherandom-access-tmansists of 256 repetitions of a signature
of length 16 chipsThere are amaximunietal of 16 availabl@lifferent signaturesbased-on-the-Hadamard-code-set of

length-16-¢ee [4] for more details

5.2.2.1.3 RACH message part

Figure 5 shows the structure of tigandom-access message part radio frame. The 10 ms message part radio frame is
split into 15 slots, each of lengthJ= 2560 chips. Each slot consists of two parts, a datd@aitiich thethat-carries

RACH transport channel is mappedtayenfdrmationand a control part that carries Layer 1 control information. The
data and control parts are transmitted in parallél0Ans message part consists of one message part radio frame, while
a20 msleng message part consists of two consecutivens message part radio fram@she mesage part length can be
determined from the used signature and/or access slot, as configured by higher layers.

The data part consists of 16"its, 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. Thef BF&tlio frame indicates the

transport format of the RACH transport channel mapped to the simultaneously transmitted message part radio frame. In
case of a 20 ms PRACH message part, the TECI is repeated in the second radie-framevalue-cerresponds to a certain

trpssertemant e tho sunoRt Bondem neense sanssage

Data
Data Ndatabits

Pilot TFCI
Control Npiiot bits Nrec) bits

A
\4

Teot = 2560 chips, 102bits (k=0..3)

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

< »
< »

Message part radio frameycy = 10 ms

Figure 5: Structure of the random-access message part radio frame
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Table 6: Random-access message data fields

3G TS 25.211 V3.1.1 (19999-12)

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 N1Ec
#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 N pilot = 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.

52221 CPCH transmission

The CPCH transmission is based on DSMA-CD approach with fast acquisition indication. The UE can start transmission
at a number of well-defined time-offsets, relative to the frame boundary of the received BCH of the current cell. The
access slot timing and structure is identical to RACH in section 5.2.2.1.1. The structure of the CPCH random access
transmission is shown in figure 6. The CPCH random 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 slots or 8 slots in length, and a message of variable length Nx10 ms.
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P1 Message Part

4096 chips <

0 or 8 slots N*10 msec

[ Access Preamble [ DPCCH

I Collision Resolution [ DPDCH
Preamble

Figure 6: Structure of the CPCH random 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 a DPCCH Power Control Preamble (PC-P). The following table 9 is identical to
Rows 2 and 4 of table 2 in section 5.2.1. Table 9 defines the DPCCH fields which only include Pilot, FBI and TPC bits.
The Power Control Preamble length is a parameter which shall take the values 0 or 8 slots, as set by the higher layers.

Table 9: DPCCH fields for CPCH power control preamble segment

Slot Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntrar | Neei | Ntpc
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 0 0 2
1 15 15 256 150 10 7 0 1 2
5.2.2.2.5 CPCH message part

Figure 1 in section 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_frames is a higher layer parameter. Each 10 ms frame is split into 15 slots, each of length

Ts0t= 2560 chips. Each slot 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 data part consists of 16*gits, where k = 0, 1, 2, 3, 4, 5, 6, corresponding to spreading factors of 256, 128, 64, 32,
16, 8, 4 respectively. Note that various rates might be mapped to different signature sequences.

The spreading factor for the UL-DPCCH (message control part ) is 256. The entries in table 1 corresponding to
spreading factors of 256 and below and table 2 [both in section 5.2.1] apply to the DPDCH and DPCCH fields
respectively for the CPCH message part.
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5.3 Downlink physical channels

5.3.1 Downlink tFransmit dBiversity

Table 10 summarizes the possible application of open and closetFtaogmit diversity modes on different downlink
physical channdlypes. Simultaneous use of STTD and closed loop modéseosame physical chanB&CH-and
PBSCHis not allowedRegarding CPICH transmission in case of transmit diversity, see section 5.3.3.1.

Table 10: Application of Tx diversity modes on downlink physical channel types
"X" — can be applied, "-" — not applied
Physical G-channel _type Open loop mode Closed loop
TSTD STTD MMode
P-CCPCH - X -
SCH X - -
S-CCPCH — X —
DPCH — X X
PICH — X —
PDSCH-fosseskatedwith-DRPCED — X X
AICH — X —
5.3.1.1 Open loop transmit diversity
53111 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 theSWED encoding is applied on blocks of

4 consecutive channel bi#d.block diagram of a generic STTD encoder for channel Qjtb;bh,, bs is shown in the

figure 7 below. Channel coding, rate matching and interleaving is done as in the non-diversity mode.; isheehit b
valued {0} for DTX bits and {1, -1} for all other channel bits.

Antenna 1

m Antenna 2

Channel bits

1

STTD encoded channel bits
for antenna 1 and antenna 2.

Figure 7: Generic block diagram of the STTD encoder

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 is optional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in sub-clause
5.3.3.4.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5].
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5.3.2 Dedicated downlink physical channels

There is 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),
is transmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC commands, and an
optional TFCI) The downllnk DPCH can thus be seen as a t|me multiplex of a downlink DPDCH and a downllnk

Figure 8 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of
length Ty,:= 2560 chips, corresponding to one power-control period.

« DPDCH | . DPCCH > DPDCH >< DPCCI—L
Datal TPC TFCI Data2 Pilot
Ngata1 bits Nrpc bits Nrec) bits Ngata2 bits Ngiiot Dits

>

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

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

< »
< »

One radio frame, {I= 10 ms

Figure 8: Frame structure for downlink DPCH

The parameter k in figure 8 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51/Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldgidNNrpc, Nreci, Naaa1@nd Niad iS givendetermined
in table 11.What slot format to use is conflqurbd higher Iavers and can also be reconflqdlmdlqher layersThe
n-be-re-negotiated during

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

In compressed mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formats that are labelled A and B. Format B is used for compressed mode by spreading factor reduction and format A is
used for all other transmission time reduction methods. 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

3G TS 25.211 V3.1.1 (19999-12)

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 |Npataz| Ntpc | Ntrci | Npiot 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 | 840 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.

NOTE1: Compressed mode is only supportedughospreading factor reduction for 32 with TFCI.

NOTEZ2: Compressed mode by spreading factor reduction is not supported for SF=4.
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The pilot symbol pattern is described in table 12. The shadowed part can be used as frame synchronization words. (The
symbol pattern of the pilot symbols other than the frame synchronization word shall be "11" ) In table 12, the
transmission order is from left to righ A 56

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

Xg,..., XX,

Table 12: Pilot Symbol Pattern

Npilot Npilot = 4 Npilot =8 Npilot = 16

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

[N
o
o
[N
[N
o
o
=y
[N
o
o
=y
[N
=y
o
[N
[N
o
o
[N
[N
[N
o
=y
[N
=y
=y
=y
[N
o
o

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

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

Ntpc =2 Nrpc =4 Ntpc =8 control command
11 1111 11111111 1
00 0000 00000000 0

a-downlink
physeal—ehannemM uIt|code transm|SS|omay be—tsemployedln thedownllnk, i.e. theCCTrCH(see [3])|s mapped
ontoseveral parallel downlink DPCHse-transmitted-for-one-CCTrCHssing the same spreading factor. In this case,
the Layer 1 control information tsansmittedpubn only on the first downlink DPCHDTX bits are transmitted during
the corresponding time period fertid additional downlink DP CHselonging-to-the CCT+CH-do-not-transmit-any-data
during-the-corresponding-time-perjse figure 9.

In thecasethere are-e$everal CCTrCHsapped to differedDPCHs transmitted to the same -UEef-dedicated-type for
oene-UEdifferent spreading factors can be usedPCHSs to which differentferea@CTrCHs 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 DPCHsand-only-one-BRPCCH would-be-transmitted-for-them in the
dovalinll
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DPDCH DPDCH
< > < > ‘
TPC ___ TFCI o Pilot
Transmissio
Power Physical Channel 1
Transmissio
Power Physical Channel 2
>
Transmissio
Power Physical Channel L
>
< >

One Slot (2560 chips)

Figure 9: Downlink slot format in case of multi-code transmission

5321 STTD for DPCH

The pilot bit pattern for the DPCH channel transmittedhendiversityantenna is given in table 14. The shadowed

part indicates pilot bits that are STTD encoded from the corresponding (shadowed) bits in Table 12. For the SF=256
DPCH, if there are only two dedicated pilot bitgN= 2 in Tables 12 and 14), they are STTD encoded together with
the last two bits (data or DTX) of the second data field (data2) of the slot. STTD encoding for the DPDCH, TPC, and
TFCI fields is done as described in section 5.3.1.1.1. For the SF=512 DPCH , the first two bits in each slot, i.e. TPC
bits, are not STTD encoded and the same bits are transmitted with equal power from the two antennas. The following
four bits are STTD encoded.
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Table 14: Pilot pattern of the DPCH channel for
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the-diversity—antenna 2 using STTD

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

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

Slot#0 | 01 | 01 | 10 | 112 [ 00 | 00 | 20 | 12 [ 00 [ 00 [ 20 | 11 | 00 | 00 | 10
1 0 | 120 | 10 | 11 | 00 | 00 | O1 | 11 [ 00 | 0O | O1 | 11 | 10 | 00 | 10
2 11 | 112 | 10 | 112 | 11 | 00 | 00 | 11 | 11 [ 00 | 0O | 11 | 10 | OO | 11
3 0 | 10 | 10 | 11 | 10 | 00 | O1 | 11 | 10 | 00O | 01 | 11 | 00 | 00 | 0O
4 00 | 00 | 10 | 12 | 112 | 00 | 21 | 21 | 21 | 00 | 11 | 11 | 01 | 00 | 10
5 01 | o1 | 10 [ 11 | 00 | 00 | 10 | 11 | 00 | 00 | 10 | 11 | 11 | 00 | OO
6 01 | 01 | 10 |11 | 10 | 00 | 20 | 21 | 10 | 00 | 10 | 11 | 01 | OO | 11
7 00 | 00 |10 |11 | 10 | 00 | 11 | 11 | 10 | 00 | 11 | 11 | 10 | 0O | 11
8 11 | 11 | 10 | 12 | 00 | 00 | 00 | 11 | 00 | 0O | 0O | 11 | 01 | 0O | O1
9 01 | o1 | 10 |11 | 01 |00 | 10 | 11 | O1 | 00 | 10 | 11 | 01 | 00O | O1
10 11 | 11 | 10 | 11 | 11 | 00 | 00 | 11 | 11 | 0O | 00 | 11 | 0O | 00 | 10
11 00 | 00 |10 |12 | 01 | 00 | 11 | 11 | 01 | 00 | 11 | 11 | 00 | 0O | O1
12 00 | 00 | 10 | 12 | 10 | 00 | 211 | 21 | 20 | 00 | 11 | 11 | 11 | 00 | OO
13 0 | 10 | 10 | 112 | 01 | 00 | O1 | 11 | 01 | 00 | O1 | 11 | 10 | 0O | O1
14 10 | 10 | 10 | 11 | 01 | 00 | 01 | 11 | 01 | 00 | 01 | 11 | 11 | 00 | 11

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. Pilot patterns defined in the
table 12 will be used oilre-ron-diversitiantenndl and pilot patterns defined in the table 14tlomdiversityantenna?.

This is illustrated in the figure 10 a which indicates the difference in the pilot patterns with different shading.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 10 b). The pattern to be used is
according to the table 12.

Antenna 1

Antenna 2

Antenna 1

Antenna 2

Figure 10: Slot structures for downlink dedicated physical channel diversity transmission.

Slot i

Slot i+1

N Datal NTPC NTFCI | N Data2 | N Pilot N Datal NTPC NTFCI | N Data2 NPiIol
NDalal NTPC NTFCI NDalaZ - NDalal NTPC NTFCI NDalaZ
(a)
Slot i Slot i+1
NDa(al NTF’C | NTFCI | NDa(aZ | NP\lO( NDa(al NTF’C | NTFCI | NDa(aZ | NF’I\ol
NDa(al NTF’C | NTFCI | NDa(aZ | NP\lO( NDalal NTF’C | NTFCI | NDa(aZ | NF’I\ol

(b)

Structure (@) 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

3GPP
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5.3.2.3 DL-DPCCH for CPCH
The spreading factor for the UL-DPCCH (message control part ) is 256. The spreading factor for the DL-DPCCH

(message control part) is 512. The following table 15 shows the DL-DPCCH fields (message control part) which are
identical to the first row of table 11 in section 5.3.2.

Table 15: DPDCH and DPCCH fields for CPCH message transmission

Slot Channel | Channel SF Bits/Frame Bits/ DPDCH DPCCH Bits/Slot
Format Bit Symbol Slot Bits/Slot
#i Rate Rate DPDCH DPCCH TOT Npatai | Nbata2 NTFCI NTPC NPilot
(kbps) (ksps)
0 15 7.5 512 60 90 150 10 2 2 0 2 4

5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

The CPICH is a fixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit/symbol sequence.
Figure 11 shows the frame structure of the CPICH.

Pre-defined symbol sequence

vd

v

Tsiot = 2560 chips , 20 bits = 10 symbols

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

<& »
< »

1 radio frame: T= 10 ms

Figure 11: Frame structure for Common Pilot Channel

| In casesfFtransmitBdiversity (open or closed loof) used on angownlink channel in the celthe CPICH shall be

transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined symbol
| sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 12. In caSeafisritdDiversity, the

symbol sequence of Antenna 1 in figure 12 is used.

Antenna 1 AlA|JAJAJA|A[A[A|JAJA|IA|JA[A[AIA|A|AJA[A[A[AIAIA|A
Antenna 2 AFALA A [FAFA A A [-A[A FAFATA A FA[-FA[A A FA|FAJA [ A [-A[-A
> <
slot #14 slot #0 slot #1
«
Frame#i Frame#i+1

Frame Boundary

Figure 12: Modulation pattern for Common Pilot Channel (with A = 1+j)

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.
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5.3.3.1.1 Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Chanr{@-CPICH)has the following characteristics:
- The same channelization code is always usethfoP-CPICHthis-channedee [4]
- The P-CPICH is-&rambled by the primary scrambling code, see [4]

- There is one and only-at@ P-CPICHper cell

- The P-CPICH is-Broadcast over the entire cell

The Primary CPICH is the phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH.
The Primary CPICH is also tlefaultphase reference for all other downlink physical channels.

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot ChanrigtCPICH) haghe following characteristics:

- ACan-use-a arbitrary channelization code -&F=256is used for the S-CPIClsee [4]

- A S-CPICH is-Scrambled by either the primary or a secondary scrambling code, see [4]
- There may be zero, one, or sever&-CPICHper cell

- A S-CPICH-Mmay be transmitted ovéne entire cell oonly overa part of the cell

- A Secondary CPICH may be the reference for the Secondary CCPCH and the downlink DPCH. If this is the case,
the UE is informed about this by higher-layer signalling.

5.3.3.2 Primary Common Control Physical Channel (P-CCPCH)

The Primary CCPCH is a fixed rate (30 kbps, SF=256) downlink physical channels used to carry thenB@bit
channel

Figure 13 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 slot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
section 5.3.3.4).

256 chips
«—>
Data
(Tx OFF) 18 bits
Ra >
Tt = 2560 chips , 20 bits
Slot #0 | Slot #1 Slot #i Slot #14

<& »
< »

1 radio frame: T= 10 ms

Figure 13: Frame structure for Primary Common Control Physical Channel
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5.3.3.21 Primary CCPCH structure with STTD encoding

In case the diversity antenna is 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 section 5.3.1.1.1. The last two data bits in 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
14. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In additienlayersighalling

indicatesthe presence/absence of STTD encoding on P-COP@Hicated py modulating the SCHsee 5.3.3.4

During power on and hand over between cells the&lifletermine the presence of STTD encoding on the P-CCPCH,

by either receiving the higher layer message, by demodulating the SCH chartyeh combination of the above two

schemes.

Slot #14 Slot #0 Slot #1

Data on P-CCPCH Data on P-CCPCH Data on P-CCPCH

[ [ [ [ i [ [ [ [
STTD encoded STTD encoded

[ [ [
STTD encoded

No STTD
encoding

Figure 14: STTD encoding for the data bits of the P-CCPCH

5.3.3.3 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 is the UTRAN that determines if a TFCI should be transmitted,
hence making it mandatory for all UEs to support the use of TFCI. The set of possiblerrétesSecondary CCPCid

the same as for the downlink DPCH, see section 5.3.2. The frame structure of the Secondary CCPCH is shown in figure
15.

TFCI Data Pilot
N1ec bits Ngata bits Np"m bits

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

< »

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

<& »
< »

1 radio frame: T= 10 ms

Figure 15: Frame structure for Secondary Common Control Physical Channel
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The parameter k in figure 15 determines the total number of bits per downlink Secondary CCPCH slot. It is related to
the spreading factor SF of the physical channel as SF =*258# spreading factor range is from 256 down to 4.

The values for the number of bits per field are given in table 16. The channel bit and symbol rates given in table 16 are
the rates immediately before spreading. The pilot patterns are given in table 17.

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 is that a CCPCH is not inner-loop power controlled. The main difference between
the Primary and Secondary CCPCH is thatithesport channel mapped to fiemary CCPCHBCH) can only have

hasa fixed predefinedransport format combination;ratéhile the Secondary CCPGHnrsupportmultiple transport

format combinations usingvariable-rate-with-the-help-of TRC|-field-ineluded Furthermore, a Primary CCPCH is
continboushtransmitted over the entire cell while a Secondary CCRGHy-transmitted-when-there-is-data-available

andmay be transmitted in a narrow lobe in the same way as a dedicated physical channel (only valid for a Secondary
CCPCH carrying the FACH).

Table 16: Secondary CCPCH fields

Slot Format Channel Bit Channel SF Bits/ Frame | Bits/ Ndata Npilot NtEc

#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*

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

The pilot symbol pattern is described in table 17. 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 17, the transmission
order is from left to right. (Each two-bit pair represents an I/Q pair of QPSK modulation.)
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Table 17: 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 slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination
of the FACHs and/or PCHs currently in use. This correspondence is (re-)negotiated at each FACH/PCH
addition/removal. The mapping of the TFCI bits onto slots is described in [3].

5.3.3.3.1 Secondary CCPCH structure with STTD encoding

In case the diversity antenna is present in UTRAN and the S-CCPCH is to be transmitted using open loop transmit
diversity, the data symbols of the S-CCPCH are STTD encoded as given in Section 5.3.1. 8iterFingantenna
pilot symbol patterrior antenna Zor the S-CCPCH is given in table 18 below.

Table 18: Pilot symbol pattern for -the-diversity— 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 | 00O | 10
11 11 | 01 | 00 | 21 | 21 | 01 | 00 | 11 | 11 | 00 | 0O | O1
12 11 | 10 | 00 | 11 | 11 | 10 | 00 | 11 | 11 | 11 | 00 | 00
13 11 | 01 | 00 | 01 | 11 | 01 | 00 | O1 | 11 | 10 | 00 | O1
14 11 | 01 | 00 | 01 | 11 | 01 | 00 | 01 | 11 | 11 | 00 | 11
5.3.34 Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) is a downlink 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 slots,
each of length 2560 chips. Figure 16 illustrates the structure of the SCH radio frame.
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: Slot #0 : Slot #1 ! : Slot #14 :

[} ] ] [} [}

[} | | [} [}

Primary | |
SCH an an i an i
] ] | ] }

Secondary I I
SCH acs"”’ acs" | e000 0@ acs"™ i
> | | . l

i256 chips i i i i

() ] [} [}

2560 chips 5 ' ! i

|

|

|

|

|

| g »
[l Ll
'

One 10 ms SCH radio frame

Figure 16: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted
C, in figure 16, 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/dénoted c
figure 17, where =1, 2, ..., 64 is the number of the scrambling code groupkar@, 1, ..., 14 is the 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 aywhbwain in figure 17, 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

5.3.34.1 SCH transmitted by TSTD

Figure 17 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 !
i i | ! !
[}
acy i acy acp |
Antenna 1 ! I:
]
1o | 1,2 1,14 |
acs i acs XXX XK acs E
| | I i !
i i | ! !
! ! ] 1
! ac, ! | |
Antenna 2 ! . ! ' '
[} ]
| acs"™ | i i
[} } | )
! ; ! : !
Figure 17: Structure of SCH transmitted by TSTD scheme
5.3.35 Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH), used to carry the Downlink Shared Channel {BS&d)t
channelis shared by users based on code multiplexing. As the DSCH is always associateé witsevet DCHSs,
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the PDSCH is always associated witle or sevet downlink DPCHs._ More exactly, each PDSCH radio frame is
associated with one downlink DPCH.

The frame and slot structure of the PDSCH are shown on figure 18.

Data
Ngata Dits

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

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

»
»

<
<

1 radio frame: T= 10 ms

Figure 18: Frame structure for the PDSCH

To indicate for UE that there is data to decode on the DSCH, two signalling methods are possible, either using the TFCI
field, or higher layer signalling.

The PDSCH transmission with associated DPCH is a special case efoadtiransmission. The PDSCH and DPCH

do not have necessary the same spreading faétarthermore, the—andf®DSCHthe spreading factor may vary from
frame to frameAllThe relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH,
i.e.the PDSCH does notaoyentain physical layer information. The channel ttesand symbol rates for PDSCH are
given in table 19.

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

If the spreading factor and other physical layer parameters can vary on a frame-by-frame basis, the TFCI shall be used to
inform the UE what are the instantaneous parameters of PDSCH including the channelisation code from the PDSCH
OVSF code tree.

A DSCH may be mapped to multiple parallel PDSCitswell-as-negeotiated-at-higherlayerpriorto-starting data

ween each other.

arated-with ame nenron ation

1
na he

Table 19: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot N data
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

Whenopen loogransmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in
section 5.3.1.1.1.

5.3.3.6 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a physical channel used to carry Acquisition Indicators (Al). Acquisition
Indicator Ak corresponds to signature s on the PRACH or PCPCH. Note that for PCPCH, the AICH either corresponds
to an access preamble or a CD preamble. The AICH corresponding to the access preamble is an AP-AICH and the
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AICH corresponding to the CD preamble is a CD-AICH. The AP-AICH and CD-AICH use different channelization
codes, see further[4], Section 4.3.3.2.

Figure 19 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 coaceest\aots
(AS), each of length 40 bit intervals. Each access slot consists of two paktgjuasition-Indicator(Al) part consisting
of 32 real-valued symbolg,a.., a;and an unused part consisting of 8 real-valued symbgls a a.

The phase reference for the AICH is the Primary CPICH.

Al part

Unused part >

A
\
A

aolai|az Ago|asi|asz|ass aszs|azg

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\

20 ms

Figure 19: Structure of Acquisition Indicator Channel (AICH)

The real-valued symbols,a, ..., &; in Figure 19 are given by

15
a, = Z Al b,
S=|
where Al, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sgguence b
..., bs311s given by Table 20.
The real-valued symbolsaass, ..., &g in Figure 19 are undefined.

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to section 5.3.1.1.1 is
applied to each sequencgyl , ..., b 31 Separately before the sequences are combined into AICH syrgbols &;.

Table 20: AICH signature patterns

S bso, bs1..., bsa1

0 1111111211111 11121111111111111111111
1 1 1-1-111-1-111-1-111-1-111-1-111-1-111-1-111-1-1
2 1111-1-1-1-11111-1-1-1-11212111-1-1-1-11111-1-1-1-1
3 11-1-1-1-12121111-1-1-1-11111-1-1-1-11111-1-1-1-111
4 1111211111-1-1-1-1-1-1-1-112121111111-1-1-1-1-1--1-1-1
5 11-1-111-1-1-1-1211-1-11111-1-111-1-1-1-111-1-111
6 1111-1-1-1-1-1-1-1-111212111111-1-1-1-1-1-1-1-11111
7 11-1-1-1-1211-1-11111-1-111-1-1-1-111-1-11111-1-1
8 1111211112111 11211112111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
9 11-1-111-1-111-1-111-1-1-1-111-1-111-1-111-1-111
027 111-1-1-1-11121211-1-1-1-1-1-1-1-1121111-1-1-1-11111
7 /11-1-1-1-121111-1-1-1-111-1-11111-1-1-1-11111-1-1
2 jJ12 1 111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-111111111
3}]21-1-111-11-1-121-1-111-1-111-1-11111-1-111-1-1
4 /1111-1-1-1-1-1-1-1-1212111-1-1-1-112121111111-1-1-1-1
)1 1-1-1-1-111-1-11111-1-1-1-11111-1-111-1-1-1-111
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5.3.3.7 Paginge Indicator Channel (PICH)

The Pamage Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to carry ithgeRadjcators
(PI). The PICH is always associated with an S-CCPCH to which a PCH transport channel is mapped.

Figure 20 illustrates the frame structure of the PICH. One RP#0k frame of length 10 ms consists of 300 bitg {h,
..., bogg). Of these, 288 hits ghb;, ..., bgy) are used to carry Piage Indicators. The remaining 12 bits§9 bgg, ...,
b,g9) are undefined.

288 bits for paging indication 12 bits (undefined)

-l [ [
- -

by by b2g7 Dogs b299

Figure 20: Structure of Pag inge- Indicator Channel (PICH)

A
\/

One radio frame (10 ms)

N Padnge Indicators {P}, ..., Pk.1} are transmitted in each PICH frame, where N=18, 36, 72, or 144.

The PI calculated by higher layers for use for a certain UE, is mapped to the paging indicatbep is computed
as a function 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 (N):

p= EDI + g(wx (SFN+ [$FN/83 [$FN/ 643 @FN/SlZ[))modlM)X%l%hodN .

The mapping from {R)\ ..., Pk.1} to the PICH bits {l, ..., b7} are according to table 21.

Table 21: Mapping of Pag inge- Indicators (PI) to PICH bits

Number of PI per frame (N) Pl p=1 Pl,=0
N=18 {biep, ..., biep+15} ={1,1,...,1} {bisp, ..., bisp+15} = {0,0,...,0}
N=36 {bsp, ..., bgp+7} ={1,1,...,1} {bsp, ..., bgp+7} ={0,0,...,0}
N=72 {bap, ..., bap+3} ={1,1,...,1} {bap, ..., bap+3} ={0, 0,...,0}
N=144 {b2p, b2p+1} = {1,1} {b2p, b2p+1} = {0,0}

If a Paging Indicator in a certain frame is set to "1" it is an indication that UEs associated withititie Pdgator
should read the corresponding frame of the associated S-CCPCH.

When transmit diversity is employed for the PICH, STTD encoding is used on the PICH bits as described in section
5.3.1.1.1.
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6 Mapping of transport channels onto physical
channels

Figure 21 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)
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 Indication Channel (AICH)
Page Indication Channel (PICH)

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 Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)
DSCH Physical Downlink Shared Channel (PDSCH)
Acquisition Indicabrien Channel (AICH)

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

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

Figure 21: 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,
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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 partioérandom-access-burstthe PRACH.

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 all the physical channels, directly
for downlink and indirectly for uplink.

Figure 22 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included.Transmission-fiming for uplink physical channels is given by tleeeived timing oflownlink phydcal
channelstimingas described in the following sections.

s JOTDOTOO000000T
s JOTTDDTTR0nrnl

Any CPICH
P-CCPCH, (SFN modulo 2) = 0 P-CCPCH, (SFN modulo 2) = 1
Ts.
e k:th S-CCPCH
TricH

PICH for n:ith S-CCPCH

AlCH access | #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14,
slots 1+ T Tt 1 T T 1

Any PDSCH

T
pPehn n:th DPCH

A

Y

A

10 ms

Figure 22: Frame timing and access slot timing of downlink physical channels

In-figure-22 T he 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 S-CCPCHs, but the offset from the P-CCPCH frame timing
is a multiple of 256 chips, i.&s.ccpcrx= Tk X 256 chip, T 0 {0, 1, ..., 149}.
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- The PICH timing islpicy = 7680 chips prior to its corresponding S-CCPCH frame timiagthe timing of the S-
CCPCH carrying the PCH transport channel with the corresponding paging information, see-alse—The PICH

timing-relation-to-the- S-CCPCH-is-described-marsection 7.2.

- TheAICH access slat#0 starts the same time@aP-CCPCH framgwith (SFN modulo 2) = 0. The
AICH/PRACH and AICH/PCPCH timing is described in sections 7.3 and 7.4 respectively.

- Therelative timing of associatd@DSCHtiming-relativetheand DPCHtiming-is described in section 7.5.

- The DPCH timing may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a

multiple of 256 chips, i.&lppchn= Tn x 256 chip, T 0 {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in section 7.6.

7.2 PICH/S-CCPCH timing relation

Figure 23 illustrates the timing between a PICH frame and its associated S-CCPCH.draime S-CCPCH frame that
carries the paging information related to the paging indicators in the PICH #gpaging indicator set in a PICH

frame means that the paging message is transmitted on the PCH in the S-CCPCH fram&sgtadings after the
transmitted PICH framdp cy is defined in section 7.1.

PICH frame containing paging indicator |

———— e o

I Associated S-CCPCH frame

Figure 23: 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 slot is of length 5120 chips. The downlink access
slots are time aligned with the P-CCPCH as described in section 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot
numbem is transmitted from the UE,.. chips prior to the reception of downlink access slot numper 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 24.
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One access slot

/_H Acq.
AICH access Ind.
slots RX at UE _|—|_ o _|—|_ o I I

A
\

Pre- Pre-

PRACH access amble amble Message part

slots TX at UE } - _ } I —_— I :

A
\
A
Y

Top Tpm
Figure 24: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distartgg shall be larger than or equal to the minimum preamble-to-preamble distance
To-p,min 1:€. Tp-p = Tp-p,min

In addition toty., min, the preamble-to-Al distanag., and preamble-to-message distangg, are defined as follows:
- when AICH_Transmission_Timing is set to 0, then
Tp-p,min = 15360 chips (3 access slots)
Tp-a = 7680 chips
T,-m = 15360 chips (3 access slots)
- when AICH_Transmission_Timing is set to 1, then
To-p.min = 20480 chips (4 access slots)
Tp-a = 12800 chips
To-m = 20480 chips (4 access slots)

The parameter AICH_Transmission_Timing is signalled by higher layers.

7.4 PCPCH/AICH timing relation

Transmission of random access bursts on the PCPCH is aligned with access slot times. The timing of the access slots is
derived from the received Primary CCPCH timing The transmit timing of access slot nx2&fkbonms after the frame

boundary of the received Primary CCPCH, where n =0, 1, ...,14. In addition, transmission of access preambles in
PCPCH is limited to the allocated access slot subchannel group which is assigned by higher layer signalling to each
CPCH set. Twelve access slot subchannels are defined and PCPCH may be allocated all subchannel slots or any subset
of the twelve subchannel slots. The access slot subchannel identification is identical to that for the RACH and is
described in table 6 of section 6.1 of [5].

Everything in the previous section [PRACH/AICH] applies to this section as well. The timing relationship between
preambles, AICH, and the message is 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-AICH is
identical to RACH Preamble and AICH. The timing relationship between CD-AICH and the Power Control Preamble in
CPCH is identical to AICH to message in RACH. Thgliming parameter is identical to the PRACH/AICH

transmission timing parameter. Whegfis set to zero or one, the following PCPCH/AICH timing values apply:

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

Tpp = Time to next available access slot, between Access Preambles.

Minimum time = 15360 chips + 5120 chips X Tcpch

3GPP 35



3G TS 25.211 version 3.1.0 36 3G TS 25.211 V3.1.1 (19999-12)

Maximum time = 5120 chips X 12 = 61440 chips
Actual time is time 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,

Tpal=
depending on Jcn
Tacdp= Time between receipt of AP-AICH and transmission of the CD Preamble has one value: 7680 chips.
Tpcp= Time between the last AP and CD Preamble. is either 3 or 4 access slots, depengigg on T
Tcap-a2= Time between the CD Preamble and the CD-AICH has two alternative values: 7680 chips or 12800 chips,

depending on Jcn
T cap-pep= TiMe between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots,
depending on .
Figure 25 illustrates the PCPCH/AICH timing relationship whess set to 0 and all access slot subchannels are
available for PCPCH.

AP- AICH CD AICH DPCCH (DL)

i

Power Control and Pilot

APs T pat Tal odp T oD [Example shown is for Tcpch = 0]
0 or 8 slots
Power Control
Preamble CPCH (UL)

Y
N

L I LT
|<—>|<—>|<—>k—>< >
- Information

T p-cdp T cdp-pep
and
Control Data

Figure 25: Timing of PCPCH and AICH transmission as seen by the UE, with T cpch =0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 26.

DPCH frame

Associated PDSCH frame

TDPCH TPDSCH

Figure 26: Timing relation between DPCH frame and  associated PDSCH frame
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The start of a DPCH frame is denoteghdy; and the start of the associated PDSCH frame is denetggsTAny DPCH
frame is associated to one PDSCH frame through the rel@8&4.0 chips < Fpch - TroscH< 2560 chips, i.e. the
associated PDSCH frame starts anywhere between 1 slot before or up to 14 slots behind the DPCH.

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the DPDCHs transmitted from one UE have the same frame timing.

7.6.2 Downlink

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

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximgighyp$ after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH framés & constant defined to be 1024 chips.
More information about the uplink/downlink timing relation and meaning,afah be found in [5].

In case of USTS, the uplink DPCCH/DPDCH frame transmission for Initial synchronization takesglagg Eync
after the reception of the first significant path of the corresponding downlink DPCCH/DPDCH frame whesad is
Initial synchronization time delivered by UTRAN. However the uplink DPCCH/DPDCH frame transmission for
Tracking of USTS takes place approximatedy T synctdT after the reception of the first significant path of the
corresponding downlink DPCCH/DPDCH frame whafeis the resultant timing adjustment due to the timing control
by TAB command bits. More information ok sync anddT can be found in section 9.2 and 9.3 of [5]

7.7 Timing relations for initialisation of channels

Figure 27 shows the timing relationships between the physical channels involved in the initialisation of a DCH.

The maximum time permitted for the UE to decode the relevant FACH frame before the first frame of the DPCCH is
received shall be gli,i, = 38400 chips (i.e.15 slots).

The downlink DPCCH shall commence at a timeafter the end of the relevant FACH frame, wheg&Tg_min
according to the following equation:

T, =(T, -T,)x 256~ N . x 2560+ N, , x38400 chips, where:

offset_1

Npep IS @ higher layer parameter set by the network, and represents the length (in slots) of the power control preamble
(see [5], section 5.1.2.4).

Nofiset 1 iS @ parameter derived from the activation time set by higher layers. In ordeg th@it Fin, Nofise: 1 Shall be an
integer number of frames such that:

(1 whenT, -T, 2 TB-—"““+10Npcp -150
256

Noset 12 { 2 When T;_ngﬂON" -300<T, -T, <T;5mg +10N ., —150

3 whenT, —T, <TB min +10N ., =300
256

\

T, and T, are parameters defining the timing of the frame boundaries on the DL DPCCH and S-CCPCH respectively
(see section 7.1). These parameters are provided by higher layers.
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The uplink DPCCH shall commence at a timeafter the end of the relevant FACH frame, where

Te =Tg + Ty + Ny » X 38400 chips, where Fis as in section 7.6.3 and\; »is a UE-specific higher-layer
parameter which shall be an integer number of frames greater than or equal to zero.

P-CCPCH P-CCPCH P-CCPCH P-CCPCH P-CCPCH
FACH on S-CCPCH
T x 25 Ts frame boundary
chips
Noco Slots DL DPCCH DL DPCCH

Tn X 256 chips Nofiset 1 frames

Noffset 2 Npeo slots UL DPCCH

— -
To frames

1frame =10 ms Te

Figure 27: Timing for initialisation of DCH.

The data channels shall not commence before the end of the power control preamble.
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5.3.3.5 Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH), used to carry the Downlink Shared Channel (DSCH), is
shared by users based on code multiplexing. As the DSCH is always associated with a DCH, the PDSCH is
always associated with a downlink DPCH.

The frame and slot structure of the PDSCH are shown on figure 18.

Data
Ndata bltS

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

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

< »
< »

1 radio frame: T= 10 ms
Figure 18: Frame structure for the PDSCH

To indicate for UE that there is data to decode on the DSCH, two signalling methods are possible, either using
the TFCI field, or higher layer signalling.

The PDSCH transmission with associated DPCH is a special case of multicode transmission. The PDSCH and
DPCH do not have necessary the same spreading factors and for PDSCH the spreading factor may vary from
frame to frame. The relevant Layer 1 control information is transmitted on the DPCCH part of the associated
DPCH, the PDSCH does not contain physical layer information. The channel bit and symbol rates for PDSCH
are given in table 19.

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

If the spreading factor and other physical layer parameters can vary on a frame-by-frame basis, the TFCI shall be
used to inform the UE what are the instantaneous parameters of PDSCH including the channelisation code from
the PDSCH OVSF code tree.

A DSCH may be mapped to multiple parallel PDSCHs as well, as negotiated at higher layer prior to starting data
transmission. In such a case the parallel PDSCHs shall be operated with frame synchronization between each
otherand the spreading factor of all PDSCH codes will be the same

Table 19: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot N data
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 transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in
section 5.3.1.1.1.
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5.2.2.2 Physical Common Packet Channel (PCPCH)

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

The CPCH transmission is based on DSMA-CD approach with fast acquisition indication. The UE can start
transmission at a number of well-defined time-offsets, relative to the frame boundary of the received BCH of the current
cell. The access slot timing and structure is identical to RACH in section 5.2.2.1.1. The structure of the CPCH random
access transmission is shown in figure 6. The CPCH random 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 slots or 8 slots in length, and a message of variable length Nx10 ms.

P P
P1 Message Part

i < >« >
4096 chips 0 or 8 slots N*10 msec

[ Access Preamble [ DPCCH

I Collision Resolution [ DPDCH
Preamble

Figure 6: Structure of the CPCH random 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 t
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 a DPCCH Power Control Preamble (P& R)llowing-tabled-is-identical
to-Rows2-and-4-of tabl2in-section-5-2-1Table 9 defines the DPCCH fieltser CPCH PC-P part and this is identical

to slot formats 0, 1, 2, 3, 4, and 5 of table 2 in section 5-2-4—which-only-includePilotFBland-FTHRDdBEOWer

Control Preamble length is a parameter which shall take the values 0 or 8 slots, as set by the higférdapitersbit

patterns from slot #0 to slot #7 of table 3 and 4 in section 5.2.1 shall be used for CPCH PC-P pilot bit patterns when the
power control preamble length is set to 8 slots.

Table 9: DPCCH fields for CPCH power control preamble segment

Slot Channel Bit Channel SF Bits/ Bits/ | Npiot | Nerci | Nesi | Nypc
Format #i Rate (kbps) Symbol Rate Frame Slot Ntpc | N1rci | Nesi
(ksps)

0 15 15 256 150 10 68 20 20 02

1 15 15 256 150 10 8% 20 0% 02

2 15 15 256 150 10 5 2 2 1

3 15 15 256 150 10 7 2 0 1

4 15 15 256 150 10 6 2 0 2

5 15 15 256 150 10 5 1 2 2




5.2.2.2.5 CPCH message part

Figure 1 in section 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_frames is a higher layer parameter. Each 10 ms frame is split into 15 slots, each of length
Ts0t= 2560 chips. Each slot 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 data part consists of 16*gits, where k = 0, 1, 2, 3, 4, 5, 6, corresponding to spreading factors of 256, 128, 64, 32,

The entries of table 1 in section 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. The slot format of the control part of CPCH message part shall be
the same as the control part of CPCH PC-P. The pilot bit patterns of table 3 and 4 in section 5.2.1 shall be used for pilot
bit patterns of the CPCH message part.
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5.3  Downlink physical channels
5.3.1 Downlink Transmit Diversity

Table 10 summarizes the possible application of open and closed loop Transmit diversity modes on
different downlink physical channels. Simultaneous use of STTD and closed loop modes on DPCH
and PDSCH is not allowed. In addition, if Tx diversity is applied on any of the downlink physical
channels it shall also be applied on P-CCPCH and SCH.

Table 10: Application of Tx diversity modes on downlink physical channels

"X" — can be applied, "-" — not applied
Channel Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH — X —
SCH X - -
S-CCPCH - X -
DPCH — X X
PICH - X —
PDSCH (associated with DPCH) - X X
AICH — X —
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5.3.2 Dedicated downlink physical channels

There is 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),
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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for all UEs to support the use of TFCI in the downlink. In case of USTS, the TPC bits in slot #14 in frames
with CFN mod 2 = 0 are replaced by Time Alignment Bits (TABs) as described in section 9.3 of [5]

Figure 8 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of
length Tyo= 2560 chips, corresponding to one power-control period.

« DPDCH , DPCCH < DPDCH . <DPCCH
Datal TPC TFCI Data2 Pilot
Ngatat bits Ntpc bits N1ec bits Ngata2 bits Npilot bits

»

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

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

<& »
< »

One radio frame, {I= 10 ms

Figure 8: Frame structure for downlink DPCH

The parameter k in figure 8 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51/Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldgdNNtpc, Nreci, Ngata18Nd Niaad is determined in
table 11.The overhead due to the DPCCH transmission has to be negotiated at the connection set-up and can be re-
negotiated during the communication, in order to match particular propagation conditions.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for several
simultaneous services) and those that do not include (e=gIfor fixed-rate services). These types are reflected by the
duplicated rows of table 11. In compressed mode, a different slot format is used compared to normal mode. There are
two possible compressed slot formats that are labelled A and B. Format B is used for compressed mode by spreading
factor reduction and format A is used for all other transmission time reduction methods. The channel bit and symbol
rates given in table 11 are the rates immediately before spreading.

3GPP



3G TS 25.211 version 3.1.0 17 3G TS 25.211 3.1.0 (1999-12)

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) Npata1 |Npataz| Ntpc | Ntrcr | 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 | 480 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.
NOTE1: Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI.

NOTEZ2: Compressed mode by spreading factor reduction is not supported for SF=4.

3GPP



3G TS 25.211 version 3.1.0 18 3G TS 25.211 3.1.0 (1999-12)

The pilotsymbebit patterisisaredescribed in table 12. The shadowed part can be used as frame synchronization
words. (The symbol pattern of the piltmbebits other than the frame synchronization word shall be "11".) In table
12, the transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

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

Xg,..., XX,

Table 12: Pilot Symbelbit Ppattern s for downlink DPCCH

Npilot Npite- | Npiot Npiet Npilot Npitet- = 8_(*2) Npiiot Npitet- = 16_(*3)
(=2 = 4 (1)

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 ({211 | 11| 10
1 00 11 00 11 00 11 10 1100|1110 |11 |11 | 11|00

2 01 11 01 11 01 11 01 11101110111 (10| 11|00

3 00 11 00 11 00 11 00 1100|1100 |11 (01 (11| 10

4 10 11 10 11 10 11 01 1111011 {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 1101|1101 |11 (11| 11| 10
11 10 11 10 11 10 11 11 11 (1011|1111 ({00 |11 | 10
12 10 11 10 11 10 11 00 111101100 |11 ({01 |11 |01
13 00 11 00 11 00 11 11 11 (00| 11|11 |11 ({00 | 11 | OO
14 00 11 00 11 00 11 11 11|00 |11 |11 |11 (210|111 |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 the other slot formats, symbol repetition shall be applied to the pilot bit pattern with the half size.

The relationship between the TPC symbol and the transmitter power control corsyardented in table 13.

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

N1pc =2 Nrpc = 4 Ntpc =8 control command
11 1111 11111111 1
00 0000 00000000 0

For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain combination of bit rates of the

DCHs currently in use. This correspondence is (re-)negotiated at each DCH addition/removal. The mapping of the
TFCI bits onto slots is described in [3].

When the total bit rate to be transmitted on one downlink CCTrCH exceeds the maximum bit rate for a downlink
physical channel, multicode transmission is employed, i.e. several parallel downlink DPCHs are transmitted for one
CCTrCH using the same spreading factor. In this case, the Layer 1 control information is put on only the first downlink
DPCH. The additional downlink DPCHSs belonging to the CCTrCH do not transmit any data during the corresponding
time period, see figure 9.

In the case of several CCTrCHs of dedicated type for one UE different spreading factors can be used for each CCTrCH

and only one DPCCH would be transmitted for them in the downlink.
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DPDCH DPDCH :
TPC ___ TFCI o Pilot
Transmissio
Power Physical Channel 1
Transmissio
Power Physical Channel 2
>
Transmissio
Power Physical Channel L
>
- | -

One Slot (2560 chips)

Figure 9: Downlink slot format in case of multi-code transmission

5.3.2.1 STTD for DPCH

The pilot bit pattern for the DPCH channel transmittedhendiversityantenn& is given in table 14. The shadowed

part indicates pilot bits that are STTD encoded from the corresponding (shadowed) bits in Table 12. For the SF=256
DPCH, if there are only two dedicated pilot bits,(N= 2 in Tables 12 and 14), they are STTD encoded together with

the last two bits (data or DTX) of the second data field (data2) of the slot. STTD encoding for the DPDCH, TPC, and
TFCI fields is done as described in section 5.3.1.1.1. For the SF=512 DPCH , the first two bits in each slot, i.e. TPC
bits, are not STTD encoded and the same bits are transmitted with equal power from the two antennas. The following
four bits are STTD encoded.

For compressed mode through spreading factor reduction angfpr M, 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 apg:¥ 4, the pibt bits on antenna 1 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_pattern s of thedownlink DPCCH-channel- for the-diversity—antenna 2 using STTD

F_.z TNE—— Notor =38 Notor =16
Symbol e} e} 1 e} 1 2 3 e} 1 2 3 4 5 6 -
#
Slet#0 01 01 10 11 00 00 10 11 00 00 10 11 00 00 10
1 10 10 10 11 00 00 01 11 00 00 01 11 10 00 10
2 11 11 10 11 11 00 00 11 11 00 00 11 10 00 11
3 10 10 10 11 10 00 01 11 10 00 01 11 00 00 00
4 00 ala} 10 11 11 00 11 11 11 00 11 11 01 00 10
5 01 01 10 11 00 00 10 11 00 00 10 11 11 00 00
6 01 01 10 11 10 00 10 11 10 00 10 11 01 00 11
w4 00 00 10 11 10 00 11 11 10 00 11 11 10 00 11
8 11 11 10 11 00 00 00 11 00 00 00 11 01 00 01
9 01 01 10 11 01 00 10 11 01 00 10 11 01 00 01
10 11 11 10 11 11 00 00 11 11 00 ala} 11 00 00 10
11 00 00 10 11 01 00 11 11 01 00 11 11 00 00 01
12 00 00 10 11 10 00 11 11 10 00 11 11 11 00 00
13 10 10 10 11 01 00 01 11 01 00 01 11 10 00 01
14 10 10 10 11 01 00 01 11 01 00 01 11 11 00 11
Npilot =2 | Npiot =4 Npiiot =8 (*3 Npiiot =16 (*4) Npilot =4
1) (*2) (*5)
Symbol # 0 0 1 ]1]021}2]|3|]021|2]|3|4|]5[6 7] 0 1
Slot #0 01 01| 10 (1110000101100 |00 |10|11|00 |00 (10| 01 | 10
1 10 10 | 10 {11 100|00 (011100 |00 |01|11|10|00 (10| 10 | O1
2 ALl 11 | 10 (1111|0000 |11|11|00|00|11|210|00 (11} 11 | 00
3 10 10 | 10 (1110|0001 |11|10|00|01|11|00 |00 (00| 10 | O1
4 00 00 | 10 1111|0011 11|11 |00 |11|11|01 00|10} 0O | 11
5 01 01 | 10 1100|000 |10|11|00|00|10|11|11|00(00| O1 | 10
6 01 01| 10 1110|0010 |11|10|00|10|11|01 |00 |11} 01 | 10
7 00 00 | 10 1110|0011 /1110|0011 |11|10|00 (11} 00 | 11
8 A 11 | 10 1100|0000 11|00 |00 |00 |11|01 |00 (01| 11 | OO
9 01 01| 10 (1110100101101 |00 |10|11|01 |00 (01| 01 | 10
10 ALl 11 | 10 (1111|0000 |11|11|00|00|11|00 |00 (10| 11 | OO
11 00 00 | 10 1101|0011 |11|01|00|11|11|00 |00 (01| 00 | 11
12 00 00 | 10 1110|0011 |11|10|00|11|11|11|00(00| 0O | 11
13 10 10 | 10 1101|0001 |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 the other slot formats, symbol repetition shall be applied to the pilot bit pattern with the half size.
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7.7 Timing relations for initialisation of channels
Figure 27 shows the timing relationships between the physical channels involved in the initialisation of a DCH.

The maximum time permitted for the UE to decode the relevant FACH frame before the first frame of the DPCCH is
received shall begl,i, = 38400 chips (i.e.15 slots).

The downlink DPCCH shall commence at a timeafter the end of the relevant FACH frame, whege Tg_min
according to the following equation:

T, =(T, ~T,)x 256~ N, x 2560+ N, , x38400 chips, where:

offset_1

Npep is @ higher layer parameter set by the network, and represents the length (in slots) of the power control preamble
(see [5], section 5.1.2.4).

Noftset_1 IS @ parameteget by higher layers arderived from the activation timé one is specifiedet-by-highertayers
In order that 'F 2 Tg_min, Noitset 1 Shall be an integer number of frames such that:

(1 whenT, -T, zTB-—""“+10Npcp -150
256

Nofiset 12 {2 when -I-;_ng+10Np -300<T, - T, <T;5mg +10N ., —150

3 when T, —T, <TB min +10N ., —300
256

\

T, and T, are parameters defining the timing of the frame boundaries on the DL DPCCH and S-CCPCH respectively
(see section 7.1). These parameters are provided by higher layers.

The uplink DPCCH shall commence at a timeafter the end of the relevant FACH frame, where

Te =Tg + Ty + Nygeer o X 38400 chips, where T is as in section 7.6.3f an activation time for the uplink

DPCCH is specified, then M »shall be set to zer@therwise the stating time of the uplink DPCCH shall be
determmed by higher layers according to the procedure in TS 25.214 sub clause 4.3.2, subject to the constraint that and

Noftset_zts-aJE-specifichigher-layemparametewhich shall be an integer number of frames greater than or equal to
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P-CCPCH P-CCPCH P-CCPCH P-CCPCH P-CCPCH
- FACH on S-CCPCH
T, X 25 Te frame boundary
chips \
Noco Slots DL DPCCH DL DPCCH
Tn X 256 chips Nosiset 1 frames
- Notset_2 Noco slots UL DPCCH
: To frames
1 frame =10 ms Te

Figure 27: Timing for initialisation of DCH.

The data channels shall not commence before the end of the power control preamble.
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3 Abbreviations

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

Al Acquisition Indicator

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Channel

CCC CPCH Control Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

DCH Dedicated Channel

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel
Pl Page Indicator

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

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 Transport channels

Transport channels are the 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 channels is into two groups:

- Dedicated Channels

- Common Channels

4.1 Dedicated transport channels

There exists only one type of dedicated transport channel, the Dedicated Channel (DCH).

4.1.1 DCH — Dedicated Channel

The Dedicated Channel (DCH) is a downlink or uplink transport channel. The DCH is transmitted over the entire cell or
over only a part of the cell using beam-forming antennas. The Dedicated Channel (DCH) is characterized by the
possibility of fast rate change (every 10ms), fast power control and inherent addressing of UEs.

4.2 Common transport channels

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

421 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 with a low fixed bit rate.

422 FACH — Forward Access Channel

The Forward Access Channel (FACH) is a downlink transport channel. The FACH is transmitted over the entire cell or
over only a part of the cell using beam-forming antennas. The FACH uses slow power control.

4.2.3 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 a physical layer signal, the Paging Indicator, to support
efficient sleep-mode procedures.

4.2.4 RACH — Random Access Channel

The Random Access Channel (RACH) is an uplink transport channel. The RACH is always received from the entire
cell. The RACH is characterized by a limited size data field, a collision risk and by the use of open loop power control.

4.2.5 CPCH — Common Packet Channel

The Common Packet Channel (CPCH) is an uplink transport channel. The CPCH is a contention based random access
channel used for transmission of bursty data traffic. CPCH is associated with a dedicated channel on the downlink
which provides power contreind CPCH Control Commands (e.g. Emergency Sarghe uplink CPCH.
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4.2.6 DSCH — Downlink Shared Channel

The downlink shared channel (DSCH) is a downlink transport channel shared by several UEs The DSCH is associated
with a DCH.

5.3.2.3 DL-DPCCH for CPCH

The downlmk DPCCH for CPCH is a speC|aI case of downlink dedicated physical channel of the slot format #0 in table
. , -The spreading factor for the DL-DPCCH
(messageeentre#pans 512 Frqure 11 shows the frame structure of DL-DPCCH for CPCH.

DPCCH for CPCH

TPC TFCI CCC Pilot
N+tpc bits Nrec bits Ncee bits Npilot bits

A
-

Tt = 2560 chips, 10 bits

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

<& »
l »

One radio frame, {I= 10 ms

Figure 11: Frame structure for downlink DPCCH for CPCH

DL-DPCCH for CPCH consists of known pilot bits, TECI, 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 fieldg&NNtrci, Neccc and Np() is determined in tablg5. The

pllot bit pattern for N”m—4 of table 12 is useﬁd)r DPCCH for CPCH—'Fhe#eHewngtale%shewsthe—Dt:—DR@GH

Table 15: BRBESH-anrd-DPCCH fields for CPCH message transmission

Slot |Channel | Channel | SE | Bits/ DPCCH Transmitted
Format [Bit Rate [ Symbol Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Ntpc Ntrci Ncece Npilot Nr

0 15 75 |512] 10 2 0 4 4 15

Slot Channel | Channel | SF Bits/Frame- Bits/ DPDCH DPCCH—Bits/Slot-
Format Bit Symbol Slet Bits/Slot-
#l Rate -Rate DPDCH DPCCH TOT Ndataz | Nbata2 N¥Fci N¥rc Nrilot-
(kbps) tksps)-

] 15 7.5 512 60 90 150 10 2 2 [e] 2 4

CCC field in figure 11 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
CCC field. 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 §« messacffames of DL DPCCH after Power Control preamble.

Start of Message Indicator shall be transmitted during the fgst Messacdrames of DL DPCCH after Power Control
preamble. [1010] pattern is mapped onto CCC field for Start of Message Indicator. The valug afNqshall be
provided by higher layers.
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7.4 PCPCH/AICH timing relation

Transmission of random access bursts on the PCPCH is aligned with access slot times. The timing of the access slots is
derived from the received Primary CCPCH timing The transmit timing of access slot nx28fE5nms after the frame
boundary of the received Primary CCPCH, where n =0, 1, ...,14. In addition, transmission of access preambles in
PCPCH is limited to the allocated access slot subchannel group which is assigned by higher layer signalling to each
CPCH set. Twelve access slot subchannels are defined and PCPCH may be allocated all subchannel slots or any subset
of the twelve subchannel slots. The access slot subchannel identification is identical to that for the RACH and is
described in table 6 of section 6.1 of [5].

Everything in the previous section [PRACH/AICH] applies to this section as well. The timing relationship between
preambles, AICH, and the message is 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-AICH is
identical to RACH Preamble and AICH. The timing relationship between CD-AICH and the Power Control Preamble in
CPCH is identical to AICH to message in RACH. Thgliming parameter is identical to the PRACH/AICH

transmission timing parameter. Whegfis set to zero or one, the following PCPCH/AICH timing values apply:

Note that al corresponds to AP-AICH and a2 corresponds to CD-AICH.
T pp = Time to next available access slot, between Access Preambles.
Minimum time = 15360 chips + 5120 chips X Tcpch
Maximum time = 5120 chips X 12 = 61440 chips

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

Tpa1=  Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips,
depending on &en

Taicdp= Time between receipt of AP-AICH and transmission of the CD Preamble has one value: 7680 chips.
Tpcdp= Time between the last AP and CD Preamble. is either 3 or 4 access slots, depengigg on T

Tcap-a2= Time between the CD Preamble and the CD-AICH has two alternative values: 7680 chips or 12800 chips,
depending on dcn

Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots,
depending on den.

T cdp-pep™—

Figure 25 illustrates the PCPCH/AICH timing relationship whemTs set to 0 and all access slot subchannels are
available for PCPCH.
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6.2 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:

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set

- The Access preamble slot sub-channels group

- AP- AICH preamble channelization code.

- UL Caollision Detection(CD) preamble scrambling code.
- CD Preamble signature set

- CD preamble slot sub-channels group

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- CPCH UL channelization code. (variable, data rate dependant)
- DPCCH DL channelization code.([512] chip)

NOTE: There may be some overlap between the AP signature set and CD signature set if they correspond to the
same scrambling code.

The following are access, collision detection/resolution and CPCH data transmission parameters:
Power ramp-up, Access and Timing parameters (Physical layer parameters)

1) N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted preambles) if
there is no AICH response. This is a CPCH parameter and is equivalent to Preamble_Retrans_Max in RACH.

2) Pgrach= Pcpch= 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]

4) AP; = Power step size for each successive RACH/CPCH access preamble in case of negative AICH. A timer is
set upon receipt of a negative AICH. This timer is used to determine the period after receipt of a negative AICH
when AP; is used in place dfP,

[RACH/CPCH parameter]

5) Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH transmission timing
parameter.

[RACH/CPCH parameter]
6) Lpc-preambie= LENGth of power control preamble (O or 8 slots)
[CPCH parameter]

7) Nstart Message Number of frames for the transmissionStért of Message Indicator in DL-DPCCH for CPCH

NOTE: Itis FFS ifAP,for the CPCH access may be different fraRyfor the RACH access as defined in section
6.1.

The CPCH -access procedure in the physical layer is:
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1) The UE MAC function selects a CPCH transport channel from the channels available in the assigned CPCH set
The CPCH channel selection includes a dynamic persistence algorithm (similar to RACH) for the selected CPCH
channel.

2) The UE MAC function builds a transport block set for the next TTI using transport formats which are assigned to
the logical channel with data to transmit. The UE MAC funtion sends this transport block set to the UE PHY
function for CPCH access and uplink transmission on the selected CPCH transport channel.

3) The UE sets the preamble transmit power to the valpig;Rvhich is supplied by the MAC layer for initial
power level for this CPCH access attempt.

4) The UE sets the AP Retransmission Counter to N_AP_Retrans_Max (value TBD).

5) The UE randomly selects a CPCH-AP signature from the signature set for this selected CPCH channel. The
random function is TBD.

6) The UE Derives the available CPCH-AP access slots in the next two frames, defined by SFN and SFN+1 in the
AP access slot sub-channel group with the help of SFN and table 7 in section 6.1. The UE randomly selects one
access slot from the available access slots in the next frame, defined by SFN, if there is one available. If there is
no access slot available in the next frame, defined by SFN then, randomly selects one access slot from the
available access slots in the following frame, defined by SFN+1. Random function is TBD

7) The UE transmits the AP using the MAC supplied uplink access slot, signature, and initial preamble
transmission power.

8) 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:

a) Selects the next uplink access slot from among the access slots in the CPCH-AP sub-channel group, as
selected in 4.1. There must be a minimum distance of three or four access slots from the uplink access slot in
which the last preamble was transmitted depending on the CPCH/AICH transmission timing parameter.
[NOTE: Use of random function here to select access slot is FFS for RACH and CPCH.].

b) Increases the preamble transmission power with the specified&ffsePower offsebP; s is used unless
the negative AICH timer is running, in which ca8B; is used instead..

c) Decrease the Preamble Retransmission Counter by one.

d) If the Preamble Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to
the MAC layer.

9) If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access slot, the UE aborts the access attempt and
sends a failure message to the MAC layer. The UE sets the negative AICH timer to indicaté\Rsas# as
the preamble power offset until timer expiry

10)Upon reception of AP-AICH, the access segment ends and the contention resolution segment begins. In this
segment, the UE randomly selects a CD signautre from the signature set and also select one-CD access slot sub-
channel from the CD sub-channel group supported in the cell.and transmits a CD Preamble, then waits for a CD-
AICH from the Node B.

11)If the UE does not receive a CD-AICH in the designated slot, the UE aborts the access attempt and sends a
failure message to the MAC layer.

12)If the UE receives a CD-AICH 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.

13)If the UE receives a CD-AICH with a matching signature, the UE transmits the power control pregample
ms later as measured from initiation of the CD Preamble. . The transmission of the message portion of the burst
starts immediately after the power control preamble.

14) The UE shall test the value of Start of Message Indicator received from DL-DPCCH for CPCH during the first
Nstar messacdfamesafter Power Control preamble. Start of Message Indicator is a known sequence repeated on a
frame by frame basis. The value ofiN messacshall be provided bthe higher layers.
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15) If the UE does not detect Start of Message Indicator in the fifst INssaoffamesof 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.

1416) During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the
CPCH UL and the DPCCH DL.

15)17) After the first N messagffamesafter 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.

45)18) If the UE detects loss 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.

1619) If the UE completes the transmission of the packet data, the UE sends a success message to the MAC layer.
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5.3.2 Dedicated downlink physical channels

There is 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),
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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for aII UEs to support the use of TFCI in the dowmmkaseuet—u%—themmt&m—swm#ames

Figure 8 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of
length Tyo= 2560 chips, corresponding to one power-control period.

« DPDCH | . DPCCH > DPDCH >< DPCCI—L
Datal TPC TFCI Data2 Pilot
Ngata1 bits Nrpc bits Nrec) bits Ngataz bits Ngilot Dits

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

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

< »
< »

One radio frame, {I= 10 ms

Figure 8: Frame structure for downlink DPCH

The parameter k in figure 8 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51@Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldgdNNrpc, Nreci, Ngata18Nd Niaad is determined in
table 11.The overhead due to the DPCCH transmission has to be negotiated at the connection set-up and can be re-
negotiated during the communication, in order to match particular propagation conditions.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.qg. for several
simultaneous services) and those that do not include TFCl(e.g. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. In compressed mode, a different slot format is used compared to normal mode. There are
two possible compressed slot formats that are labelled A and B. Format B is used for compressed mode by spreading
factor reduction and format A is used for all other transmission time reduction methods. 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) Npata1 |Npataz| Ntpc | Ntrci | Npiot 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 | 40 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.
NOTE1: Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI.

NOTE2: Compressed mode by spreading factor reduction is not supported for SF=4.
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The pilot symbol pattern is described in table 12. The shadowed part can be used as frame synchronization words. (The
symbol pattern of the pilot symbols other than the frame synchronization word shall be "11".) In table 12, the
transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

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

Xg,..., XX,

Table 12: Pilot Symbol Pattern

Npilot Npilot =4 Npilot =8 Npilot = 16

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

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

Nipc =2 Nipc =4 N7pc =8 control command
11 1111 11111111 1
00 0000 00000000 0

For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain combination of bit rates of the
DCHs currently in use. This correspondence is (re-)negotiated at each DCH addition/removal. The mapping of the
TFCI bits onto slots is described in [3].

When the total bit rate to be transmitted on one downlink CCTrCH exceeds the maximum bit rate for a downlink
physical channel, multicode transmission is employed, i.e. several parallel downlink DPCHs are transmitted for one
CCTrCH using the same spreading factor. In this case, the Layer 1 control information is put on only the first downlink
DPCH. The additional downlink DPCHSs belonging to the CCTrCH do not transmit any data during the corresponding
time period, see figure 9.

In the case of several CCTrCHs of dedicated type for one UE different spreading factors can be used for each CCTrCH
and only one DPCCH would be transmitted for them in the downlink.
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DPDCH DPDCH
< > < > 5
TPC . TFCI o Pilot
Transmissio
Power Physical Channel 1
Transmissio
Power Physical Channel 2
>
Transmissio
Power Physical Channel L
>
< >

One Slot (2560 chips)

Figure 9: Downlink slot format in case of multi-code transmission

5321 STTD for DPCH

The pilot bit pattern for the DPCH channel transmitted on the diversity antenna is given in table 14. The shadowed part
indicates pilot bits that are STTD encoded from the corresponding (shadowed) bits in Table 12. For the SF=256 DPCH,
if there are only two dedicated pilot bits = 2 in Tables 12 and 14), they are STTD encoded together with the last

two bits (data or DTX) of the second data field (data2) of the slot. STTD encoding for the DPDCH, TPC, and TFCI
fields is done as described in section 5.3.1.1.1. For the SF=512 DPCH , the first two bits in each slot, i.e. TPC bits, are
not STTD encoded and the same bits are transmitted with equal power from the two antennas. The following four bits
are STTD encoded.
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Table 14: Pilot pattern of the DPCH channel for the diversity antenna using STTD

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

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

Slot#0 | 01 [ 01 | 10 | 112 [ 00 [ 00 | 20 | 22 [ 00 [ 00 | 10 | 11 | 00 | 00 | 10
1 10 | 10 | 10 | 112 | 00 | 00 | O1 | 11 [ 00 | 0O | 01 | 11 | 10 | 00 | 10
2 11 | 11 | 10 | 112 | 112 | 00 | 00 | 11 | 11 [ 00 | 0O | 11 | 10 | OO | 11
3 0 | 10 | 10 | 11 | 10 | 00 | O1 | 11 | 10 | 0O | 01 | 11 | 00 | 00 | 0O
4 00 | 00 | 10 [ 11 | 112 | 00 | 12 | 11 | 21 | 00 | 11 | 11 | 01 | 00 | 10
5 01 | o1 | 10 [ 11 | 00 | 00 | 10 | 11 | 00 | 00 | 10 | 11 | 11 | 00 | 0O
6 01 | 01 | 10 |11 | 10 | 00 | 20 | 21 | 20 | 00 | 10 | 11 | 01 | OO | 11
7 00 | 00 |10 |11 | 10 | 00 | 21 | 11 | 10 | 00 | 11 | 11 | 10 | OO | 11
8 11 | 11 | 10 | 112 | 00 | 00 | 00 | 11 | 00 | 0O | 0O | 11 | 01 | OO | O1
9 01 | 01 | 10 [ 11 | 01 | 00 | 20 | 21 | O1 | 00O [ 10 | 11 | 01 | 0O | O1
10 11 | 11 | 10 | 11 | 112 | 00 | 00 | 11 | 11 | 00O | 00O | 11 | 0O | 00 | 10
11 00 | 00 |10 |12 | 01 | 00 | 11 | 11 | O1 | 00 | 11 | 11 | 00 | OO | O1
12 00 | 00 | 10 | 11 | 10 | 00 | 11 | 11 | 20 | 00 | 11 | 11 | 11 | 00 | 0O
13 0 | 10 | 10 | 12 | 01 | 00 | O1 | 11 | 01 | 00 | O1 | 11 | 10 | 0O | O1
14 10 | 10 | 10 | 11 | 01 | 00 | 01 | 11 | 01 | 00 | 01 | 11 | 11 | 00 | 11

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. Pilot patterns defined in the
table 12 will be used on the non-diversity antenna and pilot patterns defined in the table 14 on the diversity antenna.
This is illustrated in the figure 10 a which indicates the difference in the pilot patterns with different shading.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 10 b). The pattern to be used is
according to the table 12.

Slot i Slot i+1
Antenna 1 Nowas | Nree | Nreeo | Nowse | New | Nowss | Neeo | Neceo | Nowe N
Antenna 2 NDa(al NTF’C | NTFCI | NDa(aZ - NDaIal NTF’C | NTFCI | NDa(aZ
@)
Slot i Slot i+1
Antenna 1 Nows: | Nree | Nree Nows: | New | Nowss | Niec | Nreo Nowz | New
Antenna 2 Nows: | Nree | Nree Nows: | New | Nowss | Niec | Nreo Nowz | New

(b)

Figure 10: 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 spreading factor for the UL-DPCCH (message control part ) is 256. The spreading factor for the DL-DPCCH

(message control part) is 512. The following table 15 shows the DL-DPCCH fields (message control part) which are
identical to the first row of table 11 in section 5.3.2.
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Table 15: DPDCH and DPCCH fields for CPCH message transmission

Slot Channel | Channel SF Bits/Frame Bits/ DPDCH DPCCH Bits/Slot
Format Bit Symbol Slot Bits/Slot
#i Rate Rate DPDCH DPCCH TOT NData1 NData2 NTFCI NTPC NPilot
(kbps) (ksps)
0 15 7.5 512 60 90 150 10 2 2 0 2 4

5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

The CPICH is a fixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit/symbol sequence.
Figure 11 shows the frame structure of the CPICH.

Pre-defined symbol sequence

'
v

Tsiot = 2560 chips , 20 bits = 10 symbols

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

»
»

<
<

1 radio frame: T= 10 ms
Figure 11: Frame structure for Common Pilot Channel

In case of Transmit Diversity (open or closed loop), the CPICH shall be transmitted from both antennas using the same
channelization and scrambling code. In this case, the pre-defined symbol sequence of the CPICH is different for
Antenna 1 and Antenna 2, see figure 12. In case of no Transmit Diversity, the symbol sequence of Antenna 1 in figure
12 is used.

Antenna 1 AJA|IAJA[A[AIA|IA|IA|JAIA[A[A|AIA|JAIA|AIA[AIAIAIA|A
Antenna 2 AFA[A A FAFAJA A [-FA[A FAFAJA A FA[-FATA A FA A A [ A [-A|-A
slot #14 slot #0 slot #1
4
Frame#i Frame#i+1

Frame Boundary

Figure 12: Modulation pattern for Common Pilot Channel (with A = 1+))

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
The Primary Common Pilot Channel has the following characteristics:

- The same channelization code is always used for this channel, see [4]
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- Scrambled by the primary scrambling code, see [4]
- One per cell
- Broadcast over the entire cell

The Primary CPICH is the phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH.
The Primary CPICH is also tlefaultphase reference for all other downlink physical channels.

5.3.3.1.2 Secondary Common Pilot Channel
A Secondary Common Pilot Channel the following characteristics:
- Can use an arbitrary channelization code of SF=256, see [4]
- Scrambled by either the primary or a secondary scrambling code, see [4]
- Zero, one, or several per cell
- May be transmitted over only a part of the cell

- A Secondary CPICH may be the reference for the Secondary CCPCH and the downlink DPCH. If this is the
case, the UE is informed about this by higher-layer signalling.

5.3.3.2 Primary Common Control Physical Channel (P-CCPCH)
The Primary CCPCH is a fixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH.

Figure 13 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 slot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
section 5.3.3.4).

256 chips
«—>
Data
(Tx OFF) 18 bits
- >
Tsiot = 2560 chips , 20 bits
Slot #0 | Slot #1 Slot #i Slot #14

< »
< »

1 radio frame: T= 10 ms

Figure 13: Frame structure for Primary Common Control Physical Channel

5.3.3.2.1 Primary CCPCH structure with STTD encoding

In case the diversity antenna is 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 section 5.3.1.1.1. The last two data bits in 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
14. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In addition, higher layer signalling
indicates the presence/absence of STTD encoding on P-CCPCH, by modulating the SCH. During power on and hand
over between cells the UE determines 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.
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Slot #14 Slot #0 Slot #1

Data on P-CCPCH Data on P-CCPCH Data on P-CCPCH

STTD encoded

STTD encoded No STTD STTD encoded
encoding

Figure 14: STTD encoding for the data bits of the P-CCPCH

5.3.3.3 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 is the UTRAN that determines if a TFCI should be transmitted,
hence making it mandatory for all UEs to support the use of TFCI. The set of possible rates is the same as for the
downlink DPCH, see section 5.3.2. The frame structure of the Secondary CCPCH is shown in figure 15.

TFCI Data Pilot
Ntrc bits Nyata bits Npilot bits

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

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

< »
< »

1 radio frame: T= 10 ms

Figure 15: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 15 determines the total number of bits per downlink Secondary CCPCH slot. It is related to
the spreading factor SF of the physical channel as SF =*256# spreading factor range is from 256 down to 4.

The values for the number of bits per field are given in table 16. The channel bit and symbol rates given in table 16 are
the rates immediately before spreading. The pilot patterns are given in table 17.

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 is that a CCPCH is not inner-loop power controlled. The main difference between
the Primary and Secondary CCPCH is that the Primary CCPCH has a fixed predefined rate while the Secondary
CCPCH can support variable rate with the help of the TFCI field included. Furthermore, a Primary CCPCH is
continuously transmitted over the entire cell while a Secondary CCPCH is only transmitted when there is data available
and may be transmitted in a narrow lobe in the same way as a dedicated physical channel (only valid for a Secondary
CCPCH carrying the FACH).
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Table 16: Secondary CCPCH fields

Slot Format Channel Bit Channel SF Bits/ Frame | Bits/ Ndata Npilot Ntec
#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 is described in table 17. 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 17, the transmission
order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

Table 17: 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 slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination
of the FACHSs and/or PCHs currently in use. This correspondence is (re-)negotiated at each FACH/PCH
addition/removal. The mapping of the TFCI bits onto slots is described in [3].

5.3.3.3.1 Secondary CCPCH structure with STTD encoding

In case the diversity antenna is present in UTRAN and the S-CCPCH is to be transmitted using open loop transmit
diversity, the data symbols of the S-CCPCH are STTD encoded as given in Section 5.3.1.1.1. The diversity antenna
pilot symbol pattern for the S-CCPCH is given in table 18 below.
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Table 18: Pilot symbol pattern for the diversity antenna 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 | 11 | 00 | 00 | 11 | 11 [ 00 | 00 | 11 | 00 | 00 | 10

11 11 | 01 | 00 | 21 | 11 | 01 [ 00 | 11 | 11 | 00 | 00 | O1

12 11 | 10 | 00 | 11 | 11 | 10 [ 00 | 11 | 11 | 11 | 00 | 00

13 11 | 01 | 00 | 01 | 11 | 01 [ 00 | O1 | 11 | 10 | 00 | O1

14 11 | 01 | 00 | 01 | 11 | o1 | 00 | 01 | 11 | 11 | 00 | 11
5.3.34 Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) is a downlink 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 slots,
each of length 2560 chips. Figure 16 illustrates the structure of the SCH radio frame.

: Slot #0 : Slot #1 : : Slot #14 :

| | | | |

| | | | |

Primar | '
SCH ’ acp acp | ac, i
| |

| |

Secondary [ [
SCH acs" acs" o000 0e |G |
| |

| | | |

5256 chips i i i i

| | | | |

2560 chips 5 ' ! i

|

One 10 ms SCH radio frame

Figure 16: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted
G, in figure 16, 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/dénoted c
figure 17, where =1, 2, ..., 64 is the number of the scrambling code groupkan@, 1, ..., 14 is the 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 ayghbwin in figure 17, 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
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5.3.34.1 SCH transmitted by TSTD

Figure 17 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
! | ! | i
|
acp ! acp ac :
Antenna 1 ! I!

|
1,0 ! 1,2 1,14 '
aGs i acs XXX XK acs E
| | I . !
i i | ! !
' ' ] 1
: ac ! | |
Antenna 2 ! . ! ' '
| [}
| acs" E i i
| | | )
i ! | ! !
Figure 17: Structure of SCH transmitted by TSTD scheme
5.3.3.5 Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH), used to carry the Downlink Shared Channel (DSCH), is shared by
users based on code multiplexing. As the DSCH is always associated with a DCH, the PDSCH is always associated
with a downlink DPCH.

The frame and slot structure of the PDSCH are shown on figure 18.

Data
Ngata bits

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

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

o [
<% >

1 radio frame: T= 10 ms

Figure 18: Frame structure for the PDSCH

To indicate for UE that there is data to decode on the DSCH, two signalling methods are possible, either using the TFCI
field, or higher layer signalling.

The PDSCH transmission with associated DPCH is a special case of multicode transmission. The PDSCH and DPCH

do not have necessary the same spreading factors and for PDSCH the spreading factor may vary from frame to frame.
The relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH, the PDSCH does

not contain physical layer information. The channel bit and symbol rates for PDSCH are given in table 19.

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

If the spreading factor and other physical layer parameters can vary on a frame-by-frame basis, the TFCI shall be used
to inform the UE what are the instantaneous parameters of PDSCH including the channelisation code from the PDSCH
OVSF code tree.

3GPP



A DSCH may be mapped to multiple parallel PDSCHSs as well, as negotiated at higher layer prior to starting data
transmission. In such a case the parallel PDSCHs shall be operated with frame synchronization between each other.

Table 19: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot N data
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 transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in section
5.3.1.1.1.

5.3.3.6 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is a physical channel used to carry Acquisition Indicators (Al). Acquisition
Indicator Ak corresponds to signature s on the PRACH or PCPCH. Note that for PCPCH, the AICH either corresponds
to an access preamble or a CD preamble. The AICH corresponding to the access preamble is an AP-AICH and the
AICH corresponding to the CD preamble is a CD-AICH. The AP-AICH and CD-AICH use different channelization
codes, see further[4], Section 4.3.3.2.

Figure 19 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 coaceestve
slots(AS), each of length 40 bit intervals. Each access slot consists of two paktsjuasition-Indicator(Al) part
consisting of 32 real-valued symbols a., a;and an unused part consisting of 8 real-valued symbgls a aq.

The phase reference for the AICH is the Primary CPICH.

Al part Unused part -

A
\
A

ao|ai|az azoplasi|asz|as3 asg|aA3g

AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms

Figure 19: Structure of Acquisition Indicator Channel (AICH)

The real-valued symbols,a, ..., &; in Figure 19 are given by

15
a, = Z Al b,

S=l
where Al, taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sgfuence b
..., by 311s given by Table 20.

The real-valued symbolsaass, ..., &g in Figure 19 are undefined.
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In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to section 5.3.1.1.1 is
applied to each sequencgylhs ;, ..., ki 31 Separately before the sequences are combined into AICH syrgbols &;.

Table 20: AICH signature patterns

s bso, bsa..., bsa1

0O [1 1111111111111 111 111111111111 111
1 /11111 1-1-111-1-111-1-111-1-111-1-111-1-111-1-1
2 [11111-1-1-11111-1-1-1-11111-1-1-1-11111-1-1-1-1
3 /211111111 1-1-1-1-11111-1-1-1-11111-1-1-1-111
4 /1111111 1-1-1-1-1-1-1-1-11111 111 1-1-1-1-1-1-1-1-1
5 [11-1-111-1-1-1-111-1-11111-1-111-1-1-1-111-1-111
6 |1 111 -1-1-1-1-1-1-1-111 111 111-1-1-1-1-1-1-1-11 11 1
7 11112111 1-21-11111-1-111-1-1-1-111-1-11111-1-1
8 1111111111111 111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
9 11111 1-1-111-1-111-1-1-1-111-1-111-1-111-1-111
0 /2 111 -1-1-1-11111-1-1-1-1-1-1-1-11 111 -1-1-1-11 11 1
11 2 1 1-1-1-11 11 1-1-1-1-111-1-11111-1-1-1-11111-1-1
22 1111111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-11 1111 111
32 1-1-111-1-1-1-111-1-111-1-111-1-11111-1-111-1-1
4 (1111 -1-1-1-1-1-1-1-11111-1-1-1-111 1111 11-1-1-1-1
15/121-1-1-1-111-1-11111-1-1-1-11111-1-111-1-1-1-111

5.3.3.7 Page Indicator Channel (PICH)

The Page Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to carry the Page Indicators (PI).
The PICH is always associated with an S-CCPCH to which a PCH transport channel is mapped.

Figure 20 illustrates the frame structure of the PICH. One PICH frame of length 10 ms consists of 3gMyits. (b
b,g9). Of these, 288 bits (b, ..., hgy) are used to carry Page Indicators. The remaining 12 bitsifl, ..., oo are
undefined.

288 bits for paging indication 12 bits (undefined)

[ -
-} P} -

by by D2g7 Dogs b2gg

Figure 20: Structure of Page Indicator Channel (PICH)

v

A

One radio frame (10 ms)

N Page Indicators {B] ..., Pk.i} are transmitted in each PICH frame, where N=18, 36, 72, or 144.

The PI calculated by higher layers for use for a certain UE, is mapped to the paging indicatoep is computed
as a function 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 (N):

p= E?I + é(le (SFN+ [$FN/83 [$FN/ 64 @FN/SlZ[))modlM)X%l%hodN .

The mapping from {R} ..., Pk.1} to the PICH bits {l, ..., g7} are according to table 21.

3GPP



Table 21: Mapping of Page Indicators (PI) to PICH bits

Number of Pl per frame (N) Pl p=1 Plb=0
N=18 {blep, ceey b16p+15} = {l,l ..... 1} {blep, seey b16p+15} = {0,0 ..... O}
N=36 {Dsp, ..., bepi7} = {1,1,...,1} {bsp, ..., Dep+7} = {0,0,...,0}
N=72 {bap, ..., Dapra} = {1, 1,...,1} {Dap, ..., Dap+3} = {0, O,...,0}
N=144 {b2p, bop+1} ={1,1} {b2p, b2p+1} = {0,0}

If a Paging Indicator in a certain frame is set to "1" it is an indication that UEs associated with this Page Indicator
should read the corresponding frame of the associated S-CCPCH.

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

6 Mapping of transport channels onto physical
channels

Figure 21 summarises the mapping of transport channels onto physical channels.

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 Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)

DSCH Physical Downlink Shared Channel (PDSCH)
Acquisition Indication Channel (AICH)
Page Indication Channel (PICH)

Figure 21: 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 random access burst on the PRACH.
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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 all the physical channels, directly
for downlink and indirectly for uplink.

Figure 22 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Timing for uplink physical channels is given by the downlink timing, as described in the following sections.

Primary
I 1
Secondary
0 I o
Any CPICH
P-CCPCH, (SFN modulo 2) =0 P-CCPCH, (SFN modulo 2) = 1
Ts-copcHk k:th S-CCPCH
‘TPICH _
PICH for n:th S-CCPCH
AICH access HO | H#1 | H#2 | H#3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14,
slots [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
Any PDSCH
TppcH,n
- > n:th DPCH
10 ms i

Figure 22: Frame timing and access slot timing of downlink physical channels

In figure 22 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 S-CCPCHs, but the offset from the P-CCPCH frame timing
is a multiple of 256 chips, i.&s.ccpcHk= Tk X 256 chip, TO {0, 1, ..., 149}

- The PICH timing islpicy = 7680 chips prior to its corresponding S-CCPCH frame timing. The PICH timing
relation to the S-CCPCH is described more in section 7.2.

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

- The PDSCH timing relative the DPCH timing is described in section 7.5.
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- The DPCH timing may be different for different DPCHSs, but the offset from the P-CCPCH frame timing is a

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

7.2 PICH/S-CCPCH timing relation

Figure 23 illustrates the timing between a PICH frame and its associated S-CCPCH frame. A paging indicator set in a
PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH framB-giadimgs after
the transmitted PICH fram&pcy is defined in section 7.1.

PICH frame containing paging indicator

———— e o

I Associated S-CCPCH frame

Figure 23: 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 slot is of length 5120 chips. The downlink
access slots are time aligned with the P-CCPCH as described in section 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot
numbem is transmitted from the UE,., chips prior to the reception of downlink access slot numper 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 24.

One access slot

(_H Acq.
AICH access Ind.
slots RX at UE _|—|_ — _|—|_ ——— I I

A\

Pre- Pre-

PRACH access amble amble Message part

slots TX at UE I o I % —— % i

A
Y
A
\

Top Tp-m
Figure 24: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distargg shall be larger than or equal to the minimum preamble-to-preamble distance
Tp-p,miny 1-€. Tp-p = Tpop, mine

In addition tot,, min, the preamble-to-Al distanag., and preamble-to-message distarggare defined as follows:
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- when AICH_Transmission_Timing is set to 0, then
Tp-p.min = 15360 chips (3 access slots)
Tp-a= 7680 chips
Tp-m = 15360 chips (3 access slots)

- when AICH_Transmission_Timing is set to 1, then
Tp-p.min = 20480 chips (4 access slots)
Tp-a= 12800 chips

Tp-m = 20480 chips (4 access slots)

7.4 PCPCHY/AICH timing relation

Transmission of random access bursts on the PCPCH is aligned with access slot times. The timing of the access slots is
derived from the received Primary CCPCH timing The transmit timing of access slot n s28#E5rms after the frame

boundary of the received Primary CCPCH, where n =0, 1, ...,14. In addition, transmission of access preambles in
PCPCH is limited to the allocated access slot subchannel group which is assigned by higher layer signalling to each
CPCH set. Twelve access slot subchannels are defined and PCPCH may be allocated all subchannel slots or any subset
of the twelve subchannel slots. The access slot subchannel identification is identical to that for the RACH and is
described in table 6 of section 6.1 of [5].

Everything in the previous section [PRACH/AICH] applies to this section as well. The timing relationship between
preambles, AICH, and the message is 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-AICH is
identical to RACH Preamble and AICH. The timing relationship between CD-AICH and the Power Control Preamble in
CPCH is identical to AICH to message in RACH. Thgliming parameter is identical to the PRACH/AICH

transmission timing parameter. Whegfis set to zero or one, the following PCPCH/AICH timing values apply:

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

T pp = Time to next available access slot, between Access Preambles.
Minimum time = 15360 chips + 5120 chips X Tcpch
Maximum time = 5120 chips X 12 = 61440 chips

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

Tpa1=  Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips,
depending on &en

Tacdp= Time between receipt of AP-AICH and transmission of the CD Preamble has one value: 7680 chips.
Tpcdp= Time between the last AP and CD Preamble. is either 3 or 4 access slots, depengigg on T

Tcapa2= Time between the CD Preamble and the CD-AICH has two alternative values: 7680 chips or 12800 chips,
depending on dcn

Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots,
depending on Jen.

T cdp—pcp=

Figure 25 illustrates the PCPCH/AICH timing relationship whemTs set to 0 and all access slot subchannels are
available for PCPCH.
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AP- AICH CD AICH DPCCH (DL)
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Figure 25: Timing of PCPCH and AICH transmission as seen by the UE, with T cpch =0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 26.

DPCH frame

Associated PDSCH frame

TDPCH TPDSCH
Figure 26: Timing relation between DPCH frame and  associated PDSCH frame
The start of a DPCH frame is denoteghdy and the start of the associated PDSCH frame is dengtggyTAny

DPCH frame is associated to one PDSCH frame through the relation -35840 chirs; <Thpsch< 2560 chips, i.e.
the associated PDSCH frame starts anywhere between 1 slot before or up to 14 slots behind the DPCH.

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the DPDCHs transmitted from one UE have the same frame timing.

7.6.2 Downlink

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

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximatethyp$ after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH frarpés & constant defined to be 1024 chips.
More information about the uplink/downlink timing relation and meaning,@f@h be found in [5].
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7.7 Timing relations for initialisation of channels

Figure 27 shows the timing relationships between the physical channels involved in the initialisation of a DCH.

The maximum time permitted for the UE to decode the relevant FACH frame before the first frame of the DPCCH is
received shall begl,,i, = 38400 chips (i.e.15 slots).

The downlink DPCCH shall commence at a timeafter the end of the relevant FACH frame, whege Tg_min
according to the following equation:

T, = (T, ~T,)x256- N x 2560+ Ny, ; X 38400 chips, where:

offset_1

Npcp iS @ higher layer parameter set by the network, and represents the length (in slots) of the power control preamble
(see [5], section 5.1.2.4).

Nofiset 1 iS @ parameter derived from the activation time set by higher layers. In ordeg th@g Fin, Norser 1 Shall be
an integer number of frames such that:

T
(1 whenT,-T, 2-&"" +10N __ -150
256

Noffset 1 2 < 2 when TB_—”"”+10N -300<T, - T, <TB fin +10N ., —150
h 256 Pep 256

3 when T, —T, <TB min +10N ., —300
256

T, and T, are parameters defining the timing of the frame boundaries on the DL DPCCH and S-CCPCH respectively
(see section 7.1). These parameters are provided by higher layers.

The uplink DPCCH shall commence at a timeafter the end of the relevant FACH frame, where

Te =Tg + Ty + Ny o X38400 chips, where T is as in section 7.6.3 and\ is a UE-specific higher-layer
parameter which shall be an integer number of frames greater than or equal to zero.
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