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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 several uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. Thereis 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 T4, = 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

»
»

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

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

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

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

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

Sfield D field

< Nrgi >,

Figure 2: Details of FBI field
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The Sfield isused for SSDT signalling, while the D field is used for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field 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 1bit, 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 requires that the Sfield consists of 1 bit. The use of the FBI
fieldsisdescribed 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 determines if 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 sel ection between them is dependent on the

number of slots that are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

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

0 15 15 256 150 10 6 2 2 0 15

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

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

2 15 15 256 150 10 5 2 2 1 15

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

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

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

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

5 15 15 256 150 10 5 1 2 2 15

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

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

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSW's shall
be"1")
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Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6
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1 2 2
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Table 4: Pilot bit patterns for uplink DPCCH with Ny = 7 and 8
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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
Nipc =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,
several paralel DPDCH are transmitted using different channelization codes, see [4]. However, there is only one
DPCCH per radio link.

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power
control preamble) shall be used for initialisation of a DCH. The length of the power control preamble is a higher layer
parameter, Ny, , Signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preamble is described in [5], subclause 4.3.2.32. The TFCI field isfilled with "0" bits.

5.2.2.25 CPCH message part

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

The entries of table 1 in subclause 5.2.1 apply to the data part of the CPCH message part. The spreading factor for the
control part of the CPCH message part shall be 256. Table 9 defines the slot format of the control part of CPCH
message part. The pilot bit patterns of table 3 and-4-in subclause 5.2.1 shall be used for pilot bit patterns of the CPCH

message part.
Table 9: Slot format of the control part of CPCH message part
Slot Channel Bit Channel SF Bits/ Bits/ Npilot | Ntpc | Ntrci | Nesi
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 6 2 2 0
1 15 15 256 150 10 5 2 2 1
2 15 15 256 150 10 5 1 2 2

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

Data
Data Ngaa bits
Control Pilot TFCI FBT TPC
oo Npilot bits N+gg bits Ngg bits Ntpc bits
) T o = 2560 chips, 10*2* bits (k=0..6) g
Slot#0 | Slot#1 Slot # Slot #14

< >
< >

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

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

5.3.1.1.2 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.54.1.

5.3.3.3

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

Primary Common Control Physical Channel (P-CCPCH)

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in
that no TPC commands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the
first 256 chips of each dot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
subclause 5.3.3.54).

5.3.34 Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that
include TFCI and those that do not include TFCI. It isthe UTRAN that 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 for the Secondary CCPCH
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isthe same as for the downlink DPCH, see subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in
figure 17.

TFCI Data Pilot
N1ec bits Ngata1 bits Npilot bits

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

<

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

v

A

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

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

The values for the number of bits per field are given in table 17. The channel bit and symbol rates given in table 17 are
the rates immediately before spreading. The slot format with pilot are not used in thisrelease. The pilot patterns are
givenin table 18.

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

Table 17: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ | Ngatat Npilot Nrrci

#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 18 is not used in this release. The shadowed part can be used as frame
synchronization words. (The symbol pattern of pilot symbols other than the frame synchronization word shall be"11").
In table 18, the transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)
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Table 18: 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

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 11 11 11 00 11 11 11 00 11 10 11 11
7 11 10 11 00 11 10 11 00 11 10 11 00
8 11 01 11 10 11 01 11 10 11 00 11 11
9 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 dlot 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].

5.3.34.1 Secondary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the SSCCPCH isto be transmitted using open loop transmit
diversity, the data symbols of the SS<CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The pilot symbol
pattern for antenna 2 for the S-CCPCH is-given in table 19 is not used in this rel easebelow.

Table 19: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S-CCPCH

Npilot = 8 Npilot = 16
Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 00 00 10 11 00 00 10 11 00 00 10
1 11 00 00 01 11 00 00 01 11 10 00 10

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 11 10 00 10 11 10 00 10 11 01 00 11
7 11 10 00 11 11 10 00 11 11 10 00 11
8 11 00 00 00 11 00 00 00 11 01 00 01
9 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 11 11 01 00 11 11 00 00 01
12 11 10 00 11 11 10 00 11 11 11 00 00
13 11 01 00 01 11 01 00 01 11 10 00 01
14 11 01 00 01 11 01 00 01 11 11 00 11
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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 several uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. Thereis 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 T4, = 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

»
»

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

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

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

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

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

Sfield D field

< Nrgi >,

Figure 2: Details of FBI field
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The Sfield isused for SSDT signalling, while the D field is used for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field 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 1bit, 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 requires that the Sfield consists of 1 bit. The use of the FBI
fieldsisdescribed 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 determines if 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 sel ection between them is dependent on the

number of slots that are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

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

0 15 15 256 150 10 6 2 2 0 15

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

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

2 15 15 256 150 10 5 2 2 1 15

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

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

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

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

5 15 15 256 150 10 5 1 2 2 15

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

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

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSW's shall
be"1")
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Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6

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

Bit #
Slot #0

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

Npilot = 7 Npilot = 8
3

Bit #
Slot #0

©CO~NO U AW
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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
Nipc =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,
several paralel DPDCH are transmitted using different channelization codes, see [4]. However, there is only one
DPCCH per radio link.

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power
control preamble) shall be used for initialisation of a DCH. The length of the power control preamble is a higher layer
parameter, Ny, , Signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preamble is described in [5], subclause 4.3.2.32. The TFCI field isfilled with "0" bits.

5.2.2.25 CPCH message part

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

The entries of table 1 in subclause 5.2.1 apply to the data part of the CPCH message part. The spreading factor for the
control part of the CPCH message part shall be 256. Table 9 defines the slot format of the control part of CPCH
message part. The pilot bit patterns of table 3 and-4-in subclause 5.2.1 shall be used for pilot bit patterns of the CPCH

message part.
Table 9: Slot format of the control part of CPCH message part
Slot Channel Bit Channel SF Bits/ Bits/ Npilot | Ntpc | Ntrci | Nesi
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 6 2 2 0
1 15 15 256 150 10 5 2 2 1
2 15 15 256 150 10 5 1 2 2

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

Data
Data Ngaa bits
Control Pilot TFCI FBT TPC
oo Npilot bits N+gg bits Ngg bits Ntpc bits
) T o = 2560 chips, 10*2* bits (k=0..6) g
Slot#0 | Slot#1 Slot # Slot #14

< >
< >

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

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

5.3.1.1.2 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.54.1.

5.3.3.3

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

Primary Common Control Physical Channel (P-CCPCH)

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in
that no TPC commands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the
first 256 chips of each dot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
subclause 5.3.3.54).

5.3.34 Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that
include TFCI and those that do not include TFCI. It isthe UTRAN that 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 for the Secondary CCPCH
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isthe same as for the downlink DPCH, see subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in
figure 17.

TFCI Data Pilot
N1ec bits Ngata1 bits Npilot bits

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

<

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

v

A

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

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

The values for the number of bits per field are given in table 17. The channel bit and symbol rates given in table 17 are
the rates immediately before spreading. The slot format with pilot are not used in thisrelease. The pilot patterns are
givenin table 18.

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

Table 17: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ | Ngatat Npilot Nrrci

#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 18 is not used in this release. The shadowed part can be used as frame
synchronization words. (The symbol pattern of pilot symbols other than the frame synchronization word shall be"11").
In table 18, the transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)
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Table 18: 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

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 11 11 11 00 11 11 11 00 11 10 11 11
7 11 10 11 00 11 10 11 00 11 10 11 00
8 11 01 11 10 11 01 11 10 11 00 11 11
9 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 dlot 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].

5.3.34.1 Secondary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the SSCCPCH isto be transmitted using open loop transmit
diversity, the data symbols of the SS<CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The pilot symbol
pattern for antenna 2 for the S-CCPCH is-given in table 19 is not used in this rel easebelow.

Table 19: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S-CCPCH

Npilot = 8 Npilot = 16
Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 00 00 10 11 00 00 10 11 00 00 10
1 11 00 00 01 11 00 00 01 11 10 00 10

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 11 10 00 10 11 10 00 10 11 01 00 11
7 11 10 00 11 11 10 00 11 11 10 00 11
8 11 00 00 00 11 00 00 00 11 01 00 01
9 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 11 11 01 00 11 11 00 00 01
12 11 10 00 11 11 10 00 11 11 11 00 00
13 11 01 00 01 11 01 00 01 11 10 00 01
14 11 01 00 01 11 01 00 01 11 11 00 11
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Table 14: Pilot bit patterns of downlink DPCCH for antenna 2 using STTD

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

(*1) (*2) (*3) (*4) (*5)
Symbol # 0 0 1 0 1|23 ]0 1 /23|45 ]6|7 0 1
Slot #0 01 01 10 {11 /00| 00|10 (11|00 |00 |10|11 (00|00 |10| 02 10
1 10 10 | 10 |11 |00|00 (01|22 /00|0O0|01|11|20|00|10| 20 | 021
11 11 10 (11 (112 (00|0O0 |11 (1100|000 |11 (10|00 |11 | 12 00
3 10 10 | 10 |11 10|00 |01 |11 |10|00 |01 |11 |0O0O|0O0O|0OO| 10 | 01
4 00 00 10 {1111 |{00|11 (11|21 /00|11 |11 (01|00 | 10| OO 11
5 01 01 10 (11 /00|00 |10|11|{00|00|20|22 11|00 |00]| 01 10
6 01 01 10 |11 /10|{00|10(11|10|00|10|11 (01|00 |11| 01 10
7 00 00 10 (11 (10|00 |11 (1121|1000 |11 (11|10 |00 |11 | OO 11
8 11 11 10 |11 (00| 00|00 |11|00|00 00|11 (01|00 |01| 12 | OO
9 01 01 10 (11201 |(00|10 |12 (01|0O0|10|112 |01 |0O0O|01]| 01 10
10 11 11 10 {1111 |00|00 (11|22 /0000|211 |00 |00 |10| 12 | OO
11 00 00 | 10 |11 /01|00|11|11({01|00|22|{22|00 |00 |01 OO 11
12 00 00 | 10 (11 /10|00 |11|11|{10|00|22|22|11|00|00]| OO 11
13 10 10 | 10 |12 |01 |00 |01 |11 |01|0O0O |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 ot 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 dot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Nyiio/2 isto be
used and symbol repetition shall be applied.
5.3.2.2 Dedicated channel pilots with closed loop mode transmit diversity

In closed loop mode 1 different erthegenal pilot patterns  (orthogonal when Ny > 2)  are used between the transmit
antennas. Pilot patterns defined in the table 12 will be used on antenna 1 and pilot patterns defined in the table 154 on
antenna 2. Thisisillustrated in the figure 11 a which indicates the difference in the pilot patterns with different shading.

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

Npitot =2 | Npilot = 4 Npilot = 8 Npitot = 16 Npitot =4
(1) (*2) (*3) (*4)

Symbol # 0 0 110123 /01]2]3|4|5[|6|7] 0 1
Slot #0 01 01 | 10 (1100|0010 |11|00|00|10|11|00 |00 |10} 01 | 10
1 10 10 | 10 (11 /00|00 |01 |11 |/00|00|01|11|10|00 |10} 10 | 01

2 11 11 | 10 (1111|0000 |11|11|00|00|11|10 |00 |11} 11 | 00O

3 10 10 | 10 (1110|0001 |11|10|00|01|11|00 |00 |00} 10 | 01

4 00 00 | 10 (1111|0011 |11|11|00|11|11|01 00|10} 00 | 11

5 01 01 | 10 (110000 |10|11|00|00|10|11|11 00|00} 01 | 10

6 01 01|10 (11 ,10|00|10 |11 /10|00 |10 |11|01|00 |11} 01 | 10

7 00 00 | 10 (11 /10|00 |11 |11 /10|00 |11 |11|10|00 |11} 00 | 11

8 11 11 | 10 (11 /00|00 |00 |11 /00|00 |00 |11|01|00|01} 11 | 0O

9 01 01 |10 (11 /01|00|10 (1101|0010 |11|01|00 |01} 01 | 10
10 11 11 | 10 (1111|0000 |11|11|00|00|11|00 | 00|10} 11 | 0O
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 /0100|0111 /01{00|01 111100 |11| 10 | 01

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

NOTE *2: This pattern is used except slot formats OB, 1B, 4B, 5B, 8B, and 9B.
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NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE *4:This pattern is used for slot formats 2B and 3B.

NOTE: For dlot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Nyiix/2 is to be

used and symbol repetition shall be applied.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 11 b). The pattern to be used is
according to the table 12.

Slot i Slot i+1
Antenna 1 NDalal NTPC | NTFC| | NDataz | NPiIot NDalal NTPC | NTFCI | NDataz | NPiIot
Antenna 2 Nowss | Nroc | Nreer | Nowe | New | Nows | Neee | Nreo | Nowe | Now
(@
Slot i Slot i+1
Antenna 1 Nbatar Nrpc | Nreci | N ata | N pilot Nbatar Nrpc | Nreci | N bataz | N pitot
Antenna 2 N patar Nrpc | Nreci | Np a2 | N pitor N b aar Nrpc | Nreci | Nopaa | Neiot

(b)

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

5.3.2.3 DL-DPCCH for CPCH

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

P DPCCH for CPCH .
TPC TFCI ccc Pilot
Ntpc bits Ntec bits Ncee bits Npilot bits

Tyt = 2560 chips, 10 bits

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

»
»

A

Oneradio frame, T; =10 ms

Figure 12: Frame structure for downlink DPCCH for CPCH
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Table 14: Pilot bit patterns of downlink DPCCH for antenna 2 using STTD

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

(*1) (*2) (*3) (*4) (*5)
Symbol # 0 0 1 0 1|23 ]0 1 /23|45 ]6|7 0 1
Slot #0 01 01 10 {11 /00| 00|10 (11|00 |00 |10|11 (00|00 |10| 02 10
1 10 10 | 10 |11 |00|00 (01|22 /00|0O0|01|11|20|00|10| 20 | 021
11 11 10 (11 (112 (00|0O0 |11 (1100|000 |11 (10|00 |11 | 12 00
3 10 10 | 10 |11 10|00 |01 |11 |10|00 |01 |11 |0O0O|0O0O|0OO| 10 | 01
4 00 00 10 {1111 |{00|11 (11|21 /00|11 |11 (01|00 | 10| OO 11
5 01 01 10 (11 /00|00 |10|11|{00|00|20|22 11|00 |00]| 01 10
6 01 01 10 |11 /10|{00|10(11|10|00|10|11 (01|00 |11| 01 10
7 00 00 10 (11 (10|00 |11 (1121|1000 |11 (11|10 |00 |11 | OO 11
8 11 11 10 |11 (00| 00|00 |11|00|00 00|11 (01|00 |01| 12 | OO
9 01 01 10 (11201 |(00|10 |12 (01|0O0|10|112 |01 |0O0O|01]| 01 10
10 11 11 10 {1111 |00|00 (11|22 /0000|211 |00 |00 |10| 12 | OO
11 00 00 | 10 |11 /01|00|11|11({01|00|22|{22|00 |00 |01 OO 11
12 00 00 | 10 (11 /10|00 |11|11|{10|00|22|22|11|00|00]| OO 11
13 10 10 | 10 |12 |01 |00 |01 |11 |01|0O0O |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 ot 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 dot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Nyiio/2 is to be
used and symbol repetition shall be applied.
5.3.2.2 Dedicated channel pilots with closed loop mode transmit diversity

In closed loop mode 1 different erthegenal pilot patterns  (orthogonal when Ny > 2)  are used between the transmit
antennas. Pilot patterns defined in the table 12 will be used on antenna 1 and pilot patterns defined in the table 154 on
antenna 2. Thisisillustrated in the figure 11 a which indicates the difference in the pilot patterns with different shading.

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

Npitot =2 | Npilot = 4 Npilot = 8 Npitot = 16 Npitot =4
(1) (*2) (*3) (*4)

Symbol # 0 0 110123 /01]2]3|4|5[|6|7] 0 1
Slot #0 01 01 | 10 (1100|0010 |11|00|00|10|11|00 |00 |10} 01 | 10
1 10 10 | 10 (11 /00|00 |01 |11 |/00|00|01|11|10|00 |10} 10 | 01

2 11 11 | 10 (1111|0000 |11|11|00|00|11|10 |00 |11} 11 | 00O

3 10 10 | 10 (1110|0001 |11|10|00|01|11|00 |00 |00} 10 | 01

4 00 00 | 10 (1111|0011 |11|11|00|11|11|01 00|10} 00 | 11

5 01 01 | 10 (110000 |10|11|00|00|10|11|11 00|00} 01 | 10

6 01 01|10 (11 ,10|00|10 |11 /10|00 |10 |11|01|00 |11} 01 | 10

7 00 00 | 10 (11 /10|00 |11 |11 /10|00 |11 |11|10|00 |11} 00 | 11

8 11 11 | 10 (11 /00|00 |00 |11 /00|00 |00 |11|01|00|01} 11 | 0O

9 01 01 |10 (11 /01|00|10 (1101|0010 |11|01|00 |01} 01 | 10
10 11 11 | 10 (1111|0000 |11|11|00|00|11|00 | 00|10} 11 | 0O
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 /0100|0111 /01{00|01 111100 |11| 10 | 01

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

NOTE *2: This pattern is used except slot formats OB, 1B, 4B, 5B, 8B, and 9B.
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NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE *4:This pattern is used for slot formats 2B and 3B.

NOTE: For dlot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Nyiix/2 is to be

used and symbol repetition shall be applied.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 11 b). The pattern to be used is
according to the table 12.

Slot i Slot i+1
Antenna 1 NDalal NTPC | NTFC| | NDataz | NPiIot NDalal NTPC | NTFCI | NDataz | NPiIot
Antenna 2 Nowss | Nroc | Nreer | Nowe | New | Nows | Neee | Nreo | Nowe | Now
(@
Slot i Slot i+1
Antenna 1 Nbatar Nrpc | Nreci | N ata | N pilot Nbatar Nrpc | Nreci | N bataz | N pitot
Antenna 2 N patar Nrpc | Nreci | Np a2 | N pitor N b aar Nrpc | Nreci | Nopaa | Neiot

(b)

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

5.3.2.3 DL-DPCCH for CPCH

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

P DPCCH for CPCH .
TPC TFCI ccc Pilot
Ntpc bits Ntec bits Ncee bits Npilot bits

Tyt = 2560 chips, 10 bits

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

»
»

A

Oneradio frame, T; =10 ms

Figure 12: Frame structure for downlink DPCCH for CPCH
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reason to have a useless slot format. Furthermore a slot with 2 FBI may lead to
ambiguity as to which feature requiring uplink signalling is compatible with CPCH
and lead to unnecessary tests and core performance requirements in other
specifications.

The present Change request deletes the slot format containing 2 FBI bits. The

one slot format for 1 FBI is retained on the assumption that closed loop transmit
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Release 99 15 3GPP TS 25.211 V 3.8.0 (2001-09)

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 the beginning of a number of well-defined time-intervals, relative to the frame boundary of the received
BCH of the current cell. The access slot timing and structure isidentical to RACH in subclause 5.2.2.1.1. The structure
of the CPCH access transmission is shown in figure 6. The PCPCH access transmission consists of one or severa
Access Preambles [A-P] of length 4096 chips, one Collision Detection Preamble (CD-P) of length 4096 chips, a
DPCCH Power Control Preamble (PC-P) which is either O slots or 8 sotsin length, and a message of variable length
Nx10 ms.

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

I  Access Preamble I Control Part

I CollisonDetection [  Datapart
Preamble

Figure 6: Structure of the CPCH access transmission

5.2.2.2.2 CPCH access preamble part

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

5.2.2.2.3 CPCH collision detection preamble part

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

52224 CPCH power control preamble part

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

5.2.2.25 CPCH message part

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

The entries of table 1 in subclause 5.2.1 apply to the data part of the CPCH message part. The spreading factor for the
control part of the CPCH message part shall be 256. Table 9 defines the slot format of the control part of CPCH
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message part. The pilot bit patterns of table 3 and 4 in subclause 5.2.1 shall be used for pilot bit patterns of the CPCH

message part.
Table 9: Slot format of the control part of CPCH message part
Slot Channel Bit Channel SF Bits/ Bits/ Npilot | Ntpc | Ntrci | Nesi
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 6 2 2 0
1 15 15 256 150 10 5 2 2 1
2 15 15 256 150 10 5 1 2 2

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

Data
Data Neaa bits
Control Pilot TFCI FBT TPC
oo Npilot bits NTFCI bits NFBI bits NTPC bits
) Taor = 2560 chips, 10*2* bits (k=0..6) >
Slot #0 | Slot #1 Slot #i Slot #14

< »
< >

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

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

53

The DL DPCCH power control preamble for CPCH shall take the same dot format as afterwards, as given in Table 15.
The length of the power control preamble is a higher-layer parameter, L pc.preamnie (S2€ [5], Section 6.2), signalled by the
network. When L pc.preamnie > 0, the pilot patterns from slot #(15 — Ng,) to slot #14 of table 12 shall be used for the power
control preamble pilot patterns. The TFCI field isfilled with "1" bits.

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

Start of Message Indicator shall be transmitted during the first Ngart_message frames of DL DPCCH after Power Control
preamble. [1010] pattern is mapped onto CCC field for Start of Message Indicator. The value of Ngat message Shall be
provided by higher layers.
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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 the beginning of a number of well-defined time-intervals, relative to the frame boundary of the received
BCH of the current cell. The access slot timing and structure isidentical to RACH in subclause 5.2.2.1.1. The structure
of the CPCH access transmission is shown in figure 6. The PCPCH access transmission consists of one or severa
Access Preambles [A-P] of length 4096 chips, one Collision Detection Preamble (CD-P) of length 4096 chips, a
DPCCH Power Control Preamble (PC-P) which is either O slots or 8 sotsin length, and a message of variable length
Nx10 ms.

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

I  Access Preamble I Control Part

I CollisonDetection [  Datapart
Preamble

Figure 6: Structure of the CPCH access transmission

5.2.2.2.2 CPCH access preamble part

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

5.2.2.2.3 CPCH collision detection preamble part

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

52224 CPCH power control preamble part

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

5.2.2.25 CPCH message part

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

The entries of table 1 in subclause 5.2.1 apply to the data part of the CPCH message part. The spreading factor for the
control part of the CPCH message part shall be 256. Table 9 defines the slot format of the control part of CPCH
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message part. The pilot bit patterns of table 3 and 4 in subclause 5.2.1 shall be used for pilot bit patterns of the CPCH

message part.

Table 9: Slot format of the control part of CPCH message part

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

Figure 7 shows the frame structure of the uplink common packet physical channel. Each frame of length 10 msis split

into 15 dots, each of length T 4o = 2560 chips, corresponding to one power-control period.

Data
Data Neaa bits
Control Pilot TFCI FBT TPC
oo NpiIOt bits NTFCI bits NFBI bits NTPC bits
) Taor = 2560 chips, 10*2* bits (k=0..6) >
Slot #0 | Slot #1 Slot #i Slot #14

Figure 7: Frame structure for uplink Data and Control Parts Associated with PCPCH

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

16, 8, 4 respectively.

<
<

1 radio frame: T = 10 ms
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Proposed change affects: (U)SIM|:| ME/UE Radio Access Network|z] Core Network|:|

Title: ¥ Clarification of Tx diversity with PDSCH, AP-AICH, CD/CA-ICH and DL-DPCCH
associated to CPCH
Source: ¥ TSG RANWG1
Work item code: & TEI Date: ¥ November 14" 2001
Category: ¥ F Release: & R99
Use one of the following categories: Use one of the following releases:
F (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: ¥ Consistency of 25.211 sections on Tx diversity:

- in5.3.1, it is specified that changing Tx diversity mode on the DPCH is
not allowed when the UE is receiving data on the associated PDSCH,
however nothing is specified for the change from Tx diversity to no Tx
diversity and vice-versa

- AP-AICH, CD/CA-ICH and DL-DPCCH for CPCH are missing in the table
summarising the Tx diversity modes that can be used for different
physical channels

- inthe description of STTD, the case when the UE should assume that
STTD is not used for the DPCH i.e. when higher layers signal that neither
P-CPICH nor S-CPICH can be used as phase reference for the downlink
DPCH for a radio link in a cell, does not include the associated DPCH

- closed loop mode Tx diversity with PDSCH is not described in 5.3.3.6
though STTD is

Summary of change: 3 In section 5.3.1, it is clarified that no change of Tx diversity mode (No Tx diversity,
open loop or either closed mode) should occur on the associated DPCH during
the transmission of a PDSCH frame and within the slot prior to the PDSCH frame.

In section 5.3.1, AP-AICH, CD/CA-ICH and DL-DPCCH for CPCH are added in
the table summarising which Tx diversity modes can be applied on which physical
channels.
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A reference to 25.214 is added in section 5.3.3.6 to point to the relevant sections
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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 channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed.
In addition, if Tx diversity is applied on any of the downlink physical channelsit shall also be applied on P-CCPCH and
SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity on different radio links within an active set, the following rules apply:
- Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

- No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links
within the same active set. However, the UE shall operate this Tx diversity mode on al radio links.

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. Buringthe-duration-of the PDSCH-frame-and-withinthe slet
prior-to-the PDSCH-frametThe transmit diversity mode (epen-toop-or-closed-oop)-on the associated DPCH may not
change during a PDSCH frame and within the slot prior to the PDSCH frame. Th|s includes any change between no Tx
diversity, open loop, closed loop mode 1 or closed |loop mode 2. Hewey

2-orvice versaisallowed.

Table 10: Application of Tx diversity modes on downlink physical channel types

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

P-CCPCH - X -
SCH X - —
S-CCPCH — X —
DPCH - X X
PICH - X —
PDSCH - X X
AICH — X —
CSICH - X —
AP-AICH - X -
CD/CA-ICH - X -
DL-DPCCH for CPCH - X X

5.3.1.1 Open loop transmit diversity

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 the UE.

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

applicable) in that cell.

-STTD encoding is applied on blocks of 4 consecutive channel bits. A block diagram of a generic STTD encoder for
channel bits by, by, b,, bs is shown in the figure 8 below. Channel coding, rate matching and interleaving is done asin
the non-diversity mode. The bit b; isreal valued {0} for DTX bitsand {1, -1} for all other channel hits.
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Antenna 1
Do b1 [, [ s

\f‘ Antenna 2
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STTD encoded channel bits
for antenna 1 and antenna 2.

Figure 8: 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.4.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Both closed loop transmit diversity modes shall be supported at the
UE and may be supported in the UTRAN.
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5.3.3.6 Physical Downlink Shared Channel (PDSCH)
The Physical Downlink Shared Channel (PDSCH) is used to carry the Downlink Shared Channel (DSCH).

A PDSCH corresponds to a channelisation code below or at a PDSCH root channelisation code. A PDSCH is allocated
on aradio frame basisto asingle UE. Within one radio frame, UTRAN may 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. Thisis a specia case of multicode
transmission. All the PDSCHSs are operated with radio frame synchronisation.

The notion of PDSCH root channelisation code is defined in [4].
PDSCHs 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.
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Tsor = 2560 chips, 20* 2" bits (k=0..6)

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

»
>

A

1radioframe T;=10ms

Figure 20: Frame structure for the PDSCH

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

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

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

The channel bit rates and symbol rates for PDSCH are given in table 20.

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

Table 20: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot Ndata1
Rate (kbps) Symbol Rate Frame
(ksps)
0 30 15 256 300 20 20
1 60 30 128 600 40 40
2 120 60 64 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 640 640
6 1920 960 4 19200 1280 1280

When open loop transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in
subclause 5.3.1.1.1.
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When closed |oop transmit diversity is employed on the associated DPCH, it shall be used also on the PDSCH as
described in [5].
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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 channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed.
In addition, if Tx diversity is applied on any of the downlink physical channelsit shall also be applied on P-CCPCH and
SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity on different radio links within an active set, the following rules apply:
- Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

- No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links
within the same active set. However, the UE shall operate this Tx diversity mode on al radio links.

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. Buringthe duration-of-the PDSCH-frame-and-withinthe slet
prior-to-the PDSCH-frametThe transmit diversity mode (epen-toop-or-closed-toop)-on the associated DPCH may not
change during a PDSCH frame and within the slot prior to the PDSCH frame. Th|s includes any change between no Tx
diversity, open loop, closed loop mode 1 or closed |loop mode 2. Hewey

2-orvice versa, isalowed:

Table 10: Application of Tx diversity modes on downlink physical channel types

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

P-CCPCH - X -
SCH X - —
S-CCPCH — X —
DPCH - X X
PICH - X —
PDSCH - X X
AICH — X —
CSICH - X —
AP-AICH - X -
CD/CA-ICH - X -
DL-DPCCH for CPCH - X X

5.3.1.1 Open loop transmit diversity

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 the UE.

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

applicable) in that cell.

-STTD encoding is applied on blocks of 4 consecutive channel bits. A block diagram of a generic STTD encoder for
channel bits by, by, b,, bs is shown in the figure 8 below. Channel coding, rate matching and interleaving is done asin
the non-diversity mode. The bit b; isreal valued {0} for DTX bitsand {1, -1} for all other channel hits.
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Antenna 1
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\f‘ Antenna 2

Channel bits

1

STTD encoded channel bits
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Figure 8: 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.4.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Both closed loop transmit diversity modes shall be supported at the
UE and may be supported in the UTRAN.
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5.3.3.6 Physical Downlink Shared Channel (PDSCH)
The Physical Downlink Shared Channel (PDSCH) is used to carry the Downlink Shared Channel (DSCH).

A PDSCH corresponds to a channelisation code below or at a PDSCH root channelisation code. A PDSCH is allocated
on aradio frame basisto asingle UE. Within one radio frame, UTRAN may 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. Thisis a specia case of multicode
transmission. All the PDSCHSs are operated with radio frame synchronisation.

The notion of PDSCH root channelisation code is defined in [4].
PDSCHs 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.
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Figure 20: Frame structure for the PDSCH

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

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

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

The channel bit rates and symbol rates for PDSCH are given in table 20.

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

Table 20: PDSCH fields

Slot format #i Channel Bit Channel SF Bits/ Bits/ Slot Ndata1
Rate (kbps) Symbol Rate Frame
(ksps)
0 30 15 256 300 20 20
1 60 30 128 600 40 40
2 120 60 64 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 640 640
6 1920 960 4 19200 1280 1280

When open loop transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in
subclause 5.3.1.1.1.
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When closed |oop transmit diversity is employed on the associated DPCH, it shall be used also on the PDSCH as
described in [5].
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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];
The P-CPICH is scrambled by the primary scrambling code, see [4];

- Thereisoneand only one P-CPICH per cell;
- TheP-CPICH isbroadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH isalso a
phase reference for downlink DPCH _and any associated PDSCH. The UE isinformed by higher layer signalling if the
P-CPICH is not a phase reference for a downlink DPCH_and any associated PDSCH.

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

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see[4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or 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 adownlink DPCH. If thisis the case, the UE isinformed about this
by higher-layer signalling.

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

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

5.3.3.2 Downlink phase reference

Table 16 summarizes the possible phase references usable on different downlink physical channel types.

Table 16: Application of phase references on downlink physical channel types

"X" —can be applied, "-" —not applied

Physical channel type Primary-CPICH Secondary-CPICH Dedicated pilot

P-CCPCH

SCH

S-CCPCH

DPCH

PICH

PDSCH*

AICH

CSICH

XXX XXX XXX
XX
XX

DL-DPCCH for CPCH

Note* : TFthe same phase reference as with the associated DPCH shall be used.
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Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated DPCH shall not change.
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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];
The P-CPICH is scrambled by the primary scrambling code, see [4];

- Thereisoneand only one P-CPICH per cell;
- TheP-CPICH isbroadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH isalso a
phase reference for downlink DPCH _and any associated PDSCH. The UE isinformed by higher layer signalling if the
P-CPICH is not a phase reference for a downlink DPCH_and any associated PDSCH.

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

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see[4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or 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 adownlink DPCH. If thisis the case, the UE isinformed about this
by higher-layer signalling.

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

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

5.3.3.2 Downlink phase reference

Table 16 summarizes the possible phase references usable on different downlink physical channel types.

Table 16: Application of phase references on downlink physical channel types

"X" —can be applied, "-" —not applied

Physical channel type Primary-CPICH Secondary-CPICH Dedicated pilot

P-CCPCH

SCH

S-CCPCH

DPCH

PICH

PDSCH*

AICH

CSICH

XXX XXX XXX
XX
XX

DL-DPCCH for CPCH

Note* : TFthe same phase reference as with the associated DPCH shall be used.
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Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated DPCH shall not change.
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Table 10: Application of Tx diversity modes on downlink physical channel types

"X" —can be applied, "-" — not applied
Physical channel type Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH - X -
SCH X - -
S-CCPCH - X -
DPCH - X X
PICH - X -
PDSCH - X X
AICH - X -
CSICH - X -
53.1.1 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 the UE. If higher layers signal that neither P-
CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for aradio link in acell, the UE shall
assume that STTD is not used for the downlink DPCH in that cell. STTD encoding is applied on blocks of 4
consecutive channel bits. A block diagram of a generic STTD encoder for channel bits by, by, by, bs isshownin the
figure 8 below. Channel coding, rate matching and interleaving is done asin the non-diversity mode. The bit b; isrea
valued {0} for DTX bitsand {1, -1} for all other channel bits.

Antenna 1
DOED

Channel bits

Antenna 2

1

STTD encoded channel bits
for antenna 1 and antenna 2.

Figure 8: 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.4.1.

5.3.1.2 Closed loop transmit diversity

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

5.3.2 Dedicated downlink physical channels

Thereis only one type of downlink dedicated physical channel, the Downlink Dedicated Physical Channel (downlink
DPCH).
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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 subclause 5.2.1.

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length T4 = 2560 chips, corresponding to one power-control period.

<« DPDCH , _ DPCCH o< DPDCH , [DPCCH,
Datal TPC TFCI Data2 Pilot
Ngata1 bits Ntpc bits Ntec bits Ngata2 bits Npilot bits

< »

Tyo = 2560 chips, 102" bits (k=0..7)

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

»
»

A

Oneradio frame, T; = 10 ms

Figure 9: Frame structure for downlink DPCH

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

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

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for 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. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto dotsis described in [3].

In compressed frames, a different slot format is used compared to norma mode. There are two possible compressed slot
formatsthat are labelled A and B. Slot format B shall be used in frames compressed by spreading factor reduction and
dlot format A shall be used in frames compressed by puncturing or higher layer scheduling. The channel bit and symbol
rates given in table 11 are the ratesimmediately 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 | Npiiot Nrr
0 15 7.5 512| 10 0 4 2 0 4 15
0A 15 7.5 512| 10 0 4 2 0 4 8-14
0B 30 15 256| 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256| 20 0 4 4 4 8 8-14
2 30 15 256| 20 2 14 2 0 2 15
2A 30 15 256| 20 2 14 2 0 2 8-14
2B 60 30 128| 40 4 28 4 0 4 8-14
3 30 15 256| 20 2 12 2 2 2 15
3A 30 15 256| 20 2 10 2 4 2 8-14
3B 60 30 128| 40 4 24 4 4 4 8-14
4 30 15 256| 20 2 12 2 0 4 15
4A 30 15 256| 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256| 20 2 10 2 2 4 15
5A 30 15 256| 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256| 20 2 8 2 0 8 15
6A 30 15 256| 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256| 20 2 6 2 2 8 15
7A 30 15 256| 20 2 4 2 4 8 8-14
7B 60 30 128| 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 | 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128| 40 6 24 2 4 4 8-14
9B 120 60 64 | 80 12 52 4 4 8 8-14
10 60 30 128| 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64 | 80 12 | 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 | 80 12 | 44 4 4 16 8-14
12 120 60 64 | 80 12 | 48 4 8* 8 15
12A 120 60 64 | 80 12 | 40 4 16* 8 8-14
12B 240 120 32| 160 | 24 | 96 8 16* | 16 8-14
13 240 120 32| 160 | 28 | 112 4 8* 8 15
13A 240 120 32| 160 | 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 | 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 | 56 | 232 8 8* 16 15
14A 480 240 16 | 320 | 56 | 224 8 16* | 16 8-14
14B 960 480 8 | 640 | 112 | 464 | 16 16* | 32 8-14
15 960 480 8 | 640 | 120 | 488 8 8* 16 15
15A 960 480 8 | 640 | 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* | 32 8-14
16 1920 960 4 | 1280 | 248 ({1000 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* | 16 8-14

* |f TFCI bits are not used, then DTX shall be used in TFCI field.
NOTEL: Compressed modeis 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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NOTE3: If the Node B receives an invalid combination of dataframes for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of
the DPCCH.

The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
Intable 12, the transmission order is from left to right.

In downlink compressed mode through spreading factor reduction, the number of bitsin 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 norma mode by X3, Xo,
X3, ..., Xx. In compressed mode the following bit sequence is sent in corresponding field: X1, Xo, X1, X2, X3, X4, X3,

X4,y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Nt = 2, 4, 8 and 16

Npilot Npilot = 4 Npilot = 8 Npilot = 16
=2 (*1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00
2 01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
7 10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
8 01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
9 11 11 11 11 11 11 11 11 11 11 11 11 00 11 11
10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10
11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10
12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01
13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00
14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01

NOTE *1: This pattern is used except slot formats 2B and 3B.
NOTE *2: This pattern is used except dot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE *3: This pattern is used except dot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE: For dot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Npii./2 is to be used and
symbol repetition shall be applied.

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

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

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

Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see[3]) is mapped onto severa parallel

downlink DPCHSs using the same spreading factor. In this case, the Layer 1 control information is transmitted only on
the first downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink
DPCHs, seefigure 10.

In case there are several CCTrCHs mapped to different DPCHs transmitted to the same UE different spreading factors
can be used on DPCHs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.
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Note : support of multiple CCTrChs of dedicated type is not part of the current release.

Transmission
Power

Transmission
Power

Transmission
Power

One Slot (2560 chips)

DPDCH DPDCH
«—> < <
TPC TFCI . pilot
>
L ]
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L ]
>
<

Physical Channel 1

Physical Channel 2

Physical Channel L

Figure 10: Downlink slot format in case of multi-code transmission
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Figure 32: Timing of PCPCH and AICH transmission as seen by the UE, with T¢ycn= 0

7.5 DPCH/PDSCH timing

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

DPCH frame

TopcH TroscH

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

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

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the 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.

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

3GPP



3GPP TSG RAN M eeting #14 R1-01-1164
Kyoto, Japan, 11"-14", December, 2001

CR-Form-v5|

CHANGE REQUEST
* 25211 CR 131 srev _ 3 Current version: 4.2.0 ¥*

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)SIM|:| ME/UE Radio Access Network Core Network|:|

Title: ¥ Support of multiple CCTrChs of dedicated type
Source: ¥ TSG RANWG1
Work item code: & TEI Date: 3 November 15" 2001
Category: ¥ A Release: ¥ REL-4
Use one of the following categories: Use one of the following releases:
F (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 25.211 does not indicate that support of multiple CCTrChs of dedicated type is
not part of release 4.

Summary of change: 38 2 notes are added, one in 5.3.2 and one in 7.6.2 to indicate that support of
multiple CCTrChs of dedicated type is not part of the current release.

Consequences if ¥ Missing information in 25.211 since having multiple CCTrChs of dedicated type is
not approved: not supported by the signalling in release 4.
Isolated impact CR : this is an isolated impact CR since there is no signalling
anyway to support multiple CCTrChs of dedicated type in release 4.

Clauses affected: ¥ 5.3.2and 7.6.2

Other specs 38| | Other core specifications 3®
affected: || Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.

3GPP



Release 4 17 3GPP TS25.211 v4.2.0 (2001-09)

Table 10: Application of Tx diversity modes on downlink physical channel types

"X" —can be applied, "-" — not applied
Physical channel type Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH - X -
SCH X - -
S-CCPCH - X -
DPCH - X X
PICH - X -
PDSCH - X X
AICH - X -
CSICH - X -
53.1.1 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 the UE. If higher layers signal that neither P-
CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for aradio link in acell, the UE shall
assume that STTD is not used for the downlink DPCH in that cell. STTD encoding is applied on blocks of 4
consecutive channel bits. A block diagram of a generic STTD encoder for channel bits by, by, by, bs isshownin the
figure 8 below. Channel coding, rate matching and interleaving is done asin the non-diversity mode. The bit b; isrea
valued {0} for DTX bitsand {1, -1} for all other channel bits.

Antenna 1
DOED

Channel bits

Antenna 2

1

STTD encoded channel bits
for antenna 1 and antenna 2.

Figure 8: 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 isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.4.1.

5.3.1.2 Closed loop transmit diversity

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

5.3.2 Dedicated downlink physical channels

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

3GPP



Release 4 18 3GPP TS25.211 v4.2.0 (2001-09)

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 subclause 5.2.1.

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length T4 = 2560 chips, corresponding to one power-control period.

<« DPDCH , _ DPCCH o< DPDCH , [DPCCH,
Datal TPC TFCI Data2 Pilot
Ngata1 bits Ntpc bits Ntec bits Ngata2 bits Npilot bits

< »

Tyo = 2560 chips, 102" bits (k=0..7)

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

»
»

A

Oneradio frame, T; = 10 ms

Figure 9: Frame structure for downlink DPCH

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

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

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for 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. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto dotsis described in [3].

In compressed frames, a different slot format is used compared to norma mode. There are two possible compressed slot
formatsthat are labelled A and B. Slot format B shall be used in frames compressed by spreading factor reduction and
dlot format A shall be used in frames compressed by puncturing or higher layer scheduling. The channel bit and symbol
rates given in table 11 are the ratesimmediately 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 | Npiiot Nrr
0 15 7.5 512| 10 0 4 2 0 4 15
0A 15 7.5 512| 10 0 4 2 0 4 8-14
0B 30 15 256| 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256| 20 0 4 4 4 8 8-14
2 30 15 256| 20 2 14 2 0 2 15
2A 30 15 256| 20 2 14 2 0 2 8-14
2B 60 30 128| 40 4 28 4 0 4 8-14
3 30 15 256| 20 2 12 2 2 2 15
3A 30 15 256| 20 2 10 2 4 2 8-14
3B 60 30 128| 40 4 24 4 4 4 8-14
4 30 15 256| 20 2 12 2 0 4 15
4A 30 15 256| 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256| 20 2 10 2 2 4 15
5A 30 15 256| 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256| 20 2 8 2 0 8 15
6A 30 15 256| 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256| 20 2 6 2 2 8 15
7A 30 15 256| 20 2 4 2 4 8 8-14
7B 60 30 128| 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 | 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128| 40 6 24 2 4 4 8-14
9B 120 60 64 | 80 12 52 4 4 8 8-14
10 60 30 128| 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64 | 80 12 | 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 | 80 12 | 44 4 4 16 8-14
12 120 60 64 | 80 12 | 48 4 8* 8 15
12A 120 60 64 | 80 12 | 40 4 16* 8 8-14
12B 240 120 32| 160 | 24 | 96 8 16* | 16 8-14
13 240 120 32| 160 | 28 | 112 4 8* 8 15
13A 240 120 32| 160 | 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 | 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 | 56 | 232 8 8* 16 15
14A 480 240 16 | 320 | 56 | 224 8 16* | 16 8-14
14B 960 480 8 | 640 | 112 | 464 | 16 16* | 32 8-14
15 960 480 8 | 640 | 120 | 488 8 8* 16 15
15A 960 480 8 | 640 | 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* | 32 8-14
16 1920 960 4 | 1280 | 248 ({1000 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* | 16 8-14

* |f TFCI bits are not used, then DTX shall be used in TFCI field.
NOTEL: Compressed modeis 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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NOTE3: If the Node B receives an invalid combination of dataframes for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of
the DPCCH.

The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
Intable 12, the transmission order is from left to right.

In downlink compressed mode through spreading factor reduction, the number of bitsin 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 norma mode by X3, Xo,
X3, ..., Xx. In compressed mode the following bit sequence is sent in corresponding field: X1, Xo, X1, X2, X3, X4, X3,

X4,y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Nt = 2, 4, 8 and 16

Npilot Npilot = 4 Npilot = 8 Npilot = 16
=2 (*1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00
2 01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
7 10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
8 01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
9 11 11 11 11 11 11 11 11 11 11 11 11 00 11 11
10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10
11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10
12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01
13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00
14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01

NOTE *1: This pattern is used except slot formats 2B and 3B.
NOTE *2: This pattern is used except dot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE *3: This pattern is used except dot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE: For dot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Npii./2 is to be used and
symbol repetition shall be applied.

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

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

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

Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see[3]) is mapped onto severa parallel

downlink DPCHSs using the same spreading factor. In this case, the Layer 1 control information is transmitted only on
the first downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink
DPCHs, seefigure 10.

In case there are several CCTrCHs mapped to different DPCHs transmitted to the same UE different spreading factors
can be used on DPCHs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.
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Note : support of multiple CCTrChs of dedicated type is not part of the current release.

Transmission
Power
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One Slot (2560 chips)

Physical Channel 1
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Figure 10: Downlink slot format in case of multi-code transmission
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Figure 32: Timing of PCPCH and AICH transmission as seen by the UE, with T¢,cn= 0

7.5 DPCH/PDSCH timing

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

DPCH frame

Associated PDSCH frame

Topch TepscH

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

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

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the 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.

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