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5.3.2 Dedicated downlink physical channels

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

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

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

<« DPDCH , _ DPCCH 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 (Npiiot, Ntpc, Nreci, Naaar 8N Naeo) 1S given in table
11. What dlot 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 mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formatsthat are labelled A and B. Format B is used for compressed mode by spreading factor reduction and format A is
used for all other transmission time reduction methods. The channel bit and symbol rates givenin table 11 are the rates
immediately before spreading.
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Table 11: DPDCH and DPCCH fields

3G TS 25.211V3.4.0

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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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 bitsin one of these fields in normal mode by X1, Xo,
X3, ..., Xx. In compressed mode the following bit sequence is sent in corresponding field: Xz, X2, X1, X2, X3, X4, X3,

Xay..0y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Njio; = 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

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 slot 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

Nipc = 2 Nrpc = 4 Nypc =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, see figure 10.

In case there are several CCTrCHs mapped to different DPCHSs transmitted to the same UE different spreading factors
can be used on DPCHSs 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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Figure 10: Downlink slot format in case of multi-code transmission

A power control preamble may be used for initialisation of a DCH. The DL DPCH shall take the same slot format in the
power control preamble as afterwards, as given in Table 11, with the restriction that DTX shall be used in the DL
DPDCH fieldsin the power control preamble. The length of the power control preamble is a UE-specific higher-layer
parameter, Ny, (see [5], section 5.1.2.4), signalled by the network. When N, > 0, the pilot patterns from slot #(15 —
Npcp) to slot #14 of table 12 shall be used. The TFCI field isfilled with "1" bits.
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5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

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

Pre-defined symbol sequence

v

v

Tyt = 2560 chips, 20 bits = 10 symbols

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

»
»

A

1 radio frame: Ts = 10 ms

Figure 13: Frame structure for Common Pilot Channel

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

Antenna 1 A|lA|IA|IA[A|JAIA[A|IAJAIA[AJA|IAIA[AIA|AIAJA|JAA]ALA
Antenna 2 AFA[A A FAFA A A |FA[A FAFA A A FAFA[A A FA[FA A A A -A
>« >«
slot #14 slot #0 slot #1
, >« ,
Frame#i Frame#i+1

Frame Boundary

Figure 14: Modulation pattern for Common Pilot Channel (with A = 1+j)

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

5.3.3.1.1 Primary Common Pilot Channel (P-CPICH)
The Primary Common Pilot Channel (P-CPICH) has the following characteristics:

- The same channelization code is always used for the P-CPICH, see [4];

The P-CPICH is scrambled by the primary scrambling code, see [4];

Thereis one and only one P-CPICH per cell;
- The P-CPICH is broadcast over the entire cell.

The Primary CPICH is a thephase reference for the following downlink channels. SCH, Primary CCPCH, AICH, PICH
AP-AICH, CD/CA-ICH, CSICH, and the SSCCPCH carrying PCH. By default, tFhe Primary CPICH is also athe
default-phase reference for_-al-ether-dewnlink-physical-channels S-CCPCH carrying FACH only and downlink DPCH.
The UE isinformed by higher layer signalling if the P-CPICH is not a phase reference for an SSCCPCH carrying FACH
or adownlink DPCH.
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5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see [4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or several S-CPICH per céll;
- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;

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

Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for an S-CCPCHcarrying FACH
only or adownlink DPCH.
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5.3.3.3 Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that
include TFCI and those that do not include TFCI. It 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
is the 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
Nreq bits Ngaa bits Npitor bits

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

< »

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

»
>

A

1radio frame: 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 dot. 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 16. The channel bit and symbol rates given in table 16 are
the rates immediately before spreading. The pilot patterns are given in table 17.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to
the same Secondary CCPCH, they can be mapped to the same frame. The main difference between a CCPCH and a
downlink dedicated physical channel 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. Furthermore, a Primary CCPCH is transmitted over the entire cell while a Secondary

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

Table 16: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ Ndata 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*
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* |f TFCI bits are not used, then DTX shall be used in TFCI field.

The pilot symbol pattern is described in table 17. The shadowed part can be used as frame synchronization words. (The
symbol pattern of pilot symbols other than the frame synchronization word shall be "11"). In table 17, the transmission
order isfrom left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

Table 17: Pilot Symbol Pattern

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

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 slotsis described in [3].

3GPP
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5.3.2 Dedicated downlink physical channels

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

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel
(DCH), istransmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC
commands, and an optional TFCI). The downlink DPCH can thus be seen as a time multiplex of adownlink DPDCH
and adownlink 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 dlots, each of
length Ty = 2560 chips, corresponding to one power-control period.

« DPDCH , DPCCH < DPDCH . DPCCH
Datal TPC TFCI Data2 Pilot
Ngatat bits Ntpc bits N1ecr bits N gata2 bits Npilot bits

»

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

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

A

»
»

Oneradio frame, T; =10 ms

Figure 9: Frame structure for downlink DPCH

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

The exact number of bits of the different downlink DPCH fields (Npiiot, Ntpc, Nreci, Naaar @8N Ngaeo) 1S given in table
11. What dlot 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 slotsis described in [3].

In compressed mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formatsthat are labelled A and B. Format B is used for compressed mode by spreading factor reduction and format A
isused for all other transmission time reduction methods. The channel bit and symbol rates given in table 11 are the
rates immediately before spreading.
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Table 11: DPDCH and DPCCH fields

Slot |Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted
Format |Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Npata1|Npataz| Ntpc | Ntrci | 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 11280 | 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 mode isonly supported through spreading factor reduction for SF=512 with TFCI.
NOTE2: Compressed mode by spreading factor reduction is not supported for SF=4.

NOTE3: |f the Node B receives an invalid combination of data frames for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of
the DPCCH.
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The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
In table 12, the transmission order is from left to right.

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

Xay..0y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Njio: = 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

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 ot 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 slot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Npi./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

Nipc = 2 Nipc = 4 Nypc =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, see figure 10.

In case there are several CCTrCHs mapped to different DPCHSs transmitted to the same UE different spreading factors
can be used on DPCHSs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information isonly
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.
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Figure 10: Downlink slot format in case of multi-code transmission

A power control preamble may be used for initialisation of aDCH. The DL DPCH shall take the same slot format in
the power control preamble as afterwards, as given in Table 11, with the restriction that DTX shall be used in the DL
DPDCH fields in the power control preamble. The length of the power control preamble is a UE-specific higher-layer
parameter, Ny, (see [5], section 5.1.2.4), signalled by the network. When N, > 0, the pilot patterns from slot #(15 —
Npp) to slot #14 of table 12 shall be used. Fhe FFCHieldisfilled-with-"1" bits:

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

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

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

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

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

For compressed mode through spreading factor reduction and for N > 4, symbol repetition shall be applied to the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For dot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and N = 4, the pilot bits transmitted on antenna 2 are STTD encoded, and
thus the pilot bit pattern is as shown in the most right set of table 14.
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The P-CCPCH, on which the cell SFN istransmitted, is used as timing reference for al the physical channels, directly
for downlink and indirectly for uplink.

Figure 28 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Transmission timing for uplink physical channelsis given by the received timing of downlink physical

channels, as described in the following subclauses.

NERRRNRRRRREAE
SCH
NERRRNRRRRNEAE
SCH
Any CPICH Any-CPICH
P-CCPCH P-CCPCH; Radio frame with (SFN modulo P-CCPCH; Radio frame with (SFN modulo
kith S-CCPCH TSCCPcHk k:th-S-CCPCH

‘TPICH
PICH for k:th )
Sccpen PICH for k:th-S-CCPCH
AlCHaccess | #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14
Slots I I I I I I I I I I I I I I
Any PDSCH Any PDSCH
n:th DPCH oPCHn A:th-DPCH

10 ms 10ms

Figure 28: FRadio frame timing and access slot timing of downlink physical channels

The following applies:

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

- The S-CCPCH timing may be different for different SSCCPCHs, but the offset from the P-CCPCH frame timing

isamultiple of 256 chips, i.e. Tsccpchx = Tk x 256 chip, T € {0, 1, ..., 149}.

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

- AICH access dots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH

and AICH/PCPCH timing is described in subclauses 7.3 and 7.4 respectively.

- Therelative timing of associated PDSCH and DPCH is described in subclause 7.5.
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- The DPCH timing may be different for different DPCHSs, but the offset from the P-CCPCH frame timing isa

multiple of 256 chips, i.€. Tppcun = Tn x 256 chip, T, € {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in subclause 7.6.
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5.2.2 Common uplink physical channels

5.2.2.1 Physical Random Access Channel (PRACH)

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

52211 Overall structure of random-access transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start the random-access transmission at the beginning of a number of well-defined time interval's, denoted access dots.
There are 15 access dots per two frames and they are spaced 5120 chips apart, see figure 3. The timing of the access
slots and the acquisition indication is described in subclause 7.3. Information on what access slots are available for
random-access transmission is given by higher layers.

radio frame: 10 ms radio frame: 10 ms

X
Y

1 I

: 5120 chips :
=

1
ccess slot #0 #1 #2 #3 #4 #5 #6 #Y #8 #9 #10 #11  #12  #13  #14

I
[}
Random Access Transmission |
1
T
1

Random Access Transmission

Random Access Transmission |

]
]
1
1
]
! | Random Access Transmission
]
]
1
]
]
]
]

Figure 3: RACH access slot numbers and their spacing

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

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

10 ms (one radio frame)

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

Figure 4: Structure of the random-access transmission

5.2.2.1.2 RACH preamble part

Each preamble is of length 4096 chips and consists of 256 repetitions of a signature of length 16 chips. Therearea
maximum of 16 available signatures, see [4] for more details.
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5.2.2.1.3 RACH message part

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

Time Interval of the RACH Transport channel in use. This TTI length is can-be-determined-from-the-used-signature
andfer-access-glet-as configured by higher layers.

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

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits.
This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in table 8.
The total number of TFCI bits in the random-access message is 15*2 = 30. The TFCI of aradio frame indicates the
transport format of the RACH transport channel mapped to the simultaneously transmitted message part radio frame. In
case of a20 ms PRACH message part, the TFCI is repeated in the second radio frame.

Data
Data Ngata bits
Pilot TFCI
ContrOI Npi|0[ bl ts NTFCl b|tS
) Tao = 2560 chips, 102" bits (k=0..3) g
Slot #0 | Slot#1 Slot #i Slot #14
h Message part radio frame Tgracy = 10 ms g
Figure 5: Structure of the random-access message part radio frame
Table 6: Random-access message data fields
Slot Format | Channel Bit Channel SF Bits/ Bits/ Ndata
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
Table 7: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntrci
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2
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=8

Table 8: Pilot bit patterns for RACH message part with Np;jot

=8

Npilot

OO0 10000 O

A A A A A A A A A A A A A

AAd 000100 A A0 O

A A A A A A A A A A A A

A O 100 A0 ddd100O0O0O

A A A A A A A A A A A A A A

1O OO0 A A A 1O d10O— OO0

A A A A A A A A A A A A A A

Bit #
Slot #0

oOHNMS
dNmswon~oo O80T
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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 i nstantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

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

Data
DPDCH Nz bits

A
v

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

Pilot TFCI FBI TPC

DPCCH Npiiot bits N1eq bits Neg bits Nrpc bits

A

v

Tyot = 2560 chips, 10 bits

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

A

»
>

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, Ntrci, Negi, @1d Nypc) is
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 is given in table 5.

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

Sfield D field

< N2 >,

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 isnot filled with Sfield or D field, FBI field shall be filled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1bit, left side field shall be filled with " 1" and right side field shall be D field. 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 determinesif a TFCI should be transmitted and it is mandatory for al UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto dotsis described in [3].

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

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

Table 2: DPCCH fields

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

0 15 15 256 150 10 6 2 2 0 15

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

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

2 15 15 256 150 10 5 2 2 1 15

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

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

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

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

5 15 15 256 150 10 5 1 2 2 15

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

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

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall
be"1")
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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
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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
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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
Nrpc =1 Nrpc =2 control command

1 11 1

0 00 0

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

A uglmk DPCCH power control preambleshaJI may be used for initiaisation of a DCH. Beth-the Uland-BL

al % mble-The length of the power control preambleisaYE
specn‘lc hlgher layer parameter Npcp {seef5); SECUOH 5.1.2.4), 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; Ny, > 0 the pilot patterns
from-slot#(15- N, -to-slot#14 of table 3 and table 4 shall be used. The timing of the power control preamble is
described in[5], subclause 4.3.2.2. The TFCI field isfilled with "01" hits.
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5.3.2 Dedicated downlink physical channels

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

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

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

<« DPDCH , _ DPCCH 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 (Npiiot, Ntpc, Nreci, Naaar 8N Naeo) 1S given in table
11. What dlot 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 mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formatsthat are labelled A and B. Format B is used for compressed mode by spreading factor reduction and format A is
used for all other transmission time reduction methods. The channel bit and symbol rates givenin table 11 are the rates
immediately before spreading.
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Table 11: DPDCH and DPCCH fields

Slot |Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted
Format |Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Npata1|Npataz| Ntpc | Ntrci | 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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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 bitsin one of these fields in normal mode by X1, Xo,
X3, ..., Xx. In compressed mode the following bit sequence is sent in corresponding field: Xz, X2, X1, X2, X3, X4, X3,

Xay..0y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Njio; = 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

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 slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE: For dot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Npiix/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

Nipc = 2 Nrpc = 4 Nypc =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, see figure 10.

In case there are several CCTrCHs mapped to different DPCHSs transmitted to the same UE different spreading factors
can be used on DPCHSs 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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DPDCH DPDCH
“«—>r < >
TPC . TFCl e Filot
Transmission
Power Physical Channel 1
Transmission
Power Physical Channel 2
>
L ]
[ )
L ]
Transmission
Power Physical Channel L
>
< >

One Slot (2560 chips)

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

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

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

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

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

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

For compressed mode through spreading factor reduction and for N > 4, symbol repetition shall be applied to the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For ot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and N = 4, the pilot bits transmitted on antenna 2 are STTD encoded, and
thus the pilot bit pattern is as shown in the most right set of table 14.
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5.3.3.10 CPCH Status Indicator Channel (CSICH)

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

A CSICH is aways associated with a physical channel used for transmission of CPCH AP-AICH and uses the same
channelization and scrambling codes. Figure 25 illustrates the frame structure of the CSICH. The CSICH frame consists of
15 consecutive access dots (AS) each of length 40 bits. Each access slot consists of two parts, a part of duration 4096 chips
with no transmission that is not formally part of the CSICH, and a Status Indicator (Sl) part consisting of 8 bits b8i,....b8i+7,
wherei isthe access slot number. The part of the slot with no transmission is reserved for use by AICH, AP-AICH or
CD/CA-ICH. The modulation used by the CSICH is the same as for the PICH. The phase reference for the CSICH isthe
Primary CPICH.

_ 4096 chips - Sl part
Transmission off bs |bsi+1 Dsgi+s | Dgi+7
AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms

Figure 25: Structure of CPCH Status Indicator Channel (CSICH)
N Status Indicators{ SIO, ..., SIN-1} shall be transmitted in each CSICH frame. The mapping from {SI0, ..., SIN-1} to the
CSICH bits{h0, ..., b119} isaccording to table 23. The Status Indicators shall be transmitted in all the access slots of the
CSICH frame, even if some signatures and/or access dlots are shared between CPCH and RACH.

Table 23: Mapping of Status Indicators (Sl) to CSICH bits

Number of Sl per frame (N) Slh=1 Slh=0
N=1 {bo, ey bllg} = {-1,-1 ..... -1} {bo, ey bllg} = {+1,+1 ..... +1}
N=3 {baon, ..., baon+ao} ={-1,-1,...,-1} {baon, ..., Paonsag} = {+1,+1,...,+1}
N=5 {b2an, ..., boanszs} ={-1,-1,...,-1} {b2an, ..., Doanso3} = {+1,+1,... +1}
N=15 {bsn, vy b8n+7} = {-1,-1,...,-1} {ban, ey b8n+7} = {+1,+l,...,+l}
N=30 {b4n, ey b4n+3} = {-1, -1, -1, -1} {b4n, ey b4n+3} = {+1, +1, +1, +1}
N=60 {b2n, b2n+1} = {-1,-1} {b2n, b2n+1} = {+1,+1}

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

The CPCH Status Indicator mode (CSICH mode) defines the structure of the information carried on the CSICH. At the
UTRAN the values of the CPCH Status | ndicator modes isare set by higher layers. There are two CSICH modes

depending on whether Channel Assignment is active or not. The CSICH mode defines the number of status indicators per
frame and the content of each status indicator. Layer 1 transmits the CSICH information according to the CSICH mode and
the structures defined in the following paragraphs.




5.3.3.10.1 CSICH Information Structure when Channel Assignment is not active

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

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

Number of defined PCPCHs(=K) Number of Sls per frame(=N)
1,23 3
45 5
6,7,89,10,11,12,13,14,15 15
16 30

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

SI(n) = PRA(n mod (K)),

where PRA(I) is availability of PCPCHI,

and n ranges from 0 to N-1.

5.3.3.10.2 PCPCH Availability when Channel Assignment is active

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

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

The following table defines MASF(0), MASF(1) and MASF(2) values to convey the MASF. All spreading factors greater
than MASF are available

Minimum Available Spreading MASF(0) MASF(1) MASF(2)
Factor (MASF)

N/A 0 0 0
(No available CPCH resources)

256 0 0 1
128 0 1 0
64 0 1 1
32 1 0 0
16 1 0 1
08 1 1 0
04 1 1 1

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




Number of defined PCPCHs(K) Number of Sls per frame(N)
1,2, 5
3,45,6,7,8,9,10,11,12 15
13,14,15,16,17,18,19,20,21,22,23,24,25,26,27 30
28....57 60

PRA(n)=1 indicates that the PCPCHn is available, and PRA (n)=0 indicates that the PCPCHn is not available. PRA value for
each PCPCH channel defined in a CPCH set shall be assigned to one SI (Status Indicator), and 3-bit MASF value shall be
gned to Sls as shown in Figure 61.

A
P
A

MASF | MASF(0) | MASF(1) | MASF(2)

Sls

PRAS | PRA (0] PRA(1) PRA(K-1)

A
\ 4

Figure 61: Mapping of MASF and PRAs to Sis in CSICH

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

T=|(N-K)/3]

where| x] islargest integer less than or equal to x. Each MASF value it, MASF(n), shall be mapped to S| as follows.
Sl(t+4)+i =MAS:(|), OS|S2 I =O,1,"',S—1
Ss+|(t+3)+i =MAS-(i), 0<i<2 I=ss+1---,T-1

where
t=|K/T]

and

s=K-t-T

Each PRA value bit, PRA(n), shall be mapped to S| as follows.

gz = PRA(+1-t+]), 0<j<t =0,1,---,5-1
Siwiaejs = PRA(SHI-t+]), 0<j<t-1 I=ss5+1--,T-1




Theremaining
J=N=(3T+K)

Slsshall be set to 0.
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7.4 PCPCH/AICH timing relation

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

The timing relationship between preambles, AICH, and the message is the same as PRACH/AICH. Note that the
collision resolution preambles follow the access preambles in PCPCH/AICH. However, the timing relationships
between CD-Preamble and CD/CA-ICH isidentical to RACH Preamble and AICH. The timing relationship between
CD/CA-ICH and the Power Control Preamblein CPCH isidentical to AICH to message in RACH. The T gyen timing
parameter isidentical to the PRACH/AICH transmission timing parameter. When T iS Set to zero or one, the
following PCPCH/AICH timing values apply.

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

T pp

T pcdp =

T cdp-a2 =

T cdp-pep =

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

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

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

Time between receipt of AP-AICH and transmission of the CD Preamble T ,1.¢yp has a minimum value of
T at-cdp, min = 7680 chips.

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

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

Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access dots,
depending on Tgpen

The time between the start of the reception of DL-DPCCH slot at UE and the Power Control Preambleis T, chips,

where Tq isasin subclause 7.6.3.

The message transmission shall start 0 or 8 slots after the start of the power control preamble depending on the length of
the power control preamble.

Figure 31 illustrates the PCPCH/AICH timing relationship when T, is set to 0 and all access slot subchannels are
available for PCPCH.
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Figure 31: Timing of PCPCH and AICH transmission as seen by the UE, with T¢,cn= 0
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