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Summary of change: 3 Itis proposed to remove the option of higher layer signalling to indicate that the
UE should read the DSCH.
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5.3.35 Physical Downlink Shared Channel (PDSCH)
The Physical Downlink Shared Channel (PDSCH) is used to carry the Downlink Shared Channel (DSCH).

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

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

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

Data

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

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

»
»

A

1 radio frame: T; = 10 ms

Figure 20: Frame structure for the PDSCH

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

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

methods-are-possible-either-using-the TFCI field of the associated DPCH;-er-highertayer-sighalting-carried-on-the
assoetated-DPCHshall be used.

H-case-of TRClH-based-sighalting;tThe TFCI informs the UE of the instantaneous transport format parameters related to
the PDSCH as well as the channelisation code of the PDSCH.

The channel bit rates and symbol rates for PDSCH are given in table 19.

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

Table 19: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot Ndata
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

3GPP



Error! No text of specified style in document. 3 Error! No text of specified style in document.

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

3GPP



3GPP TSG RAN Meeting #11 R1-01-0368
Palm Springs, CA, U.S.A., March 13-16, 2001

CR-Form-v3]|

CHANGE REQUEST \
* 25.211 CR 092 ¥ rev 1 ¥ Current version: 350 *

For HELP on using this form, see bottom of this page or look at the pop-up text over the 3 symbols.

Proposed change affects: (U)SIMl:l ME/UE Radio Access Network| X | Core Networkl:l

Title: ¥ Clarification of the S-CCPCH frame carring paging information
Source: ¥ TSG RANWG1
Work item code: 3 Date: 3 28, February, 2001
Category: ¥ F Release: 3 R99
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 Itis not clear that S-CCPCH carries the paging information related the paging
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7.2 PICH/S-CCPCH timing relation

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

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

PICH frame containing paging indicator |

—_————— e o

I Associated S-CCPCH frame

Figure 30: Timing relation between PICH frame and associated S-CCPCH frame
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5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

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

Pre-defined symbol sequence

v

v

Tyt = 2560 chips, 20 bits = 10 symbols

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

»
»

A

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

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

Antenna 1 AlA|JAJAJA|A[A[A|A|JA|JA|JA[A[AIA|A|JAJA[A|A[A|AIA|A
Antenna 2 AFA[A A [FAFAJA A [-FA[A FAFAJA A FA[-A[A [A |FAFAJA | A |-A[-A
>« P
slot #14 slot #0 slot #1
b
Frame#i Frame#i+1

Frame Boundary

Figure 14: 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.

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

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-AICH, CD/CA-ICH, CSICH, and the SS=CCPCH carrying PCH. By default, the Primary CPICH is also a phase
reference for SSCCPCH carrying FACH only and downlink DPCH. The UE isinformed by higher layer signalling if the
P-CPICH is not a phase reference for an S-CCPCH carrying FACH or a downlink DPCH.

3GPP
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5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see [4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or several S-CPICH per céll;
- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;

A Secondary CPICH may be a phase reference for a Secondary CCPCH carrying FACH only and/or a downlink DPCH.
If thisis the case, the UE isinformed about this by higher-layer signaling.

Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for an-S-CCPCH-carrying
FACH-enhy-er adownlink DPCH.

3GPP
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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 the DCH transport channel. There may be zero, one, or severa uplink DPDCHs on
each radio link.

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

Figure 1 shows the frame structure of the uplink dedicated physical channels. Each radio frame of length 10 msis split
into 15 dots, each of length Ty = 2560 chips, corresponding to one power-control period.

Data
DPDCH Nua bits

A

v

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

Pilot TFCI FBI TPC

DPCCH Npilot bItS NTFCI bits NFBI bits NTPC bits

A
v

Tyot = 2560 chips, 10 bits

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

»
»

A

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

The parameter k in figure 1 determines the number of bits per uplink DPDCH dlot. It isrelated to the spreading factor
SF of the DPDCH as SF = 256/2*. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH dot.

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

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

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

Sfield D field

< Nrgi >

Figure 2: Details of FBI field
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The Sfieldisused for SSDT signalling, while the D field is used for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field is not filled with Sfield or D field, FBI field shall befilled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1hit, left side field shall be filled with "1" and right side field shall be D field. Simultaneous use of SSDT
power control and closed loop mode transmit diversity requiresthat the Sfield consists of 1 bit. The use of the FBI
fieldsis described in detail in [5].

Table 1: DPDCH fields

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

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

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

In compressed mode, DPCCH dlot formats with TFCI fields are changed. There are two possible compressed slot
formats for each normal slot format. They are labelled A and B and the selection between them is dependent on the

number of dotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

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

0 15 15 256 150 10 6 2 2 0 15

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

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

2 15 15 256 150 10 5 2 2 1 15

2A 15 15 256 150 10 4 2 3 1 10-14

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

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

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

5 15 15 256 150 10 5 1 2 2 15

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

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

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

CR page 2
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Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6
Npilot = 3 Npilot = 4 Npilot = 5 Npilot = 6
Bit # 0 1 2 0 1 2 3 0 1 2 3 4 0 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 Ny = 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

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

A _period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power

control preamble) shall be used for initialisation of a DCH. The length of the power control preambleis a higher layer
parameter, Ny, , Signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preambleis described in [5], subclause 4.3.2.2. The TFCI field isfilled with "0" bits.
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