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TSTD can be applied to the SCH. How thisisdoneis specified in section 5.3.3.4.1in TS 25.211. However, TSTD is
also described, in avery non-specification like manner in the figure in section 5.3.1.1.2. Further, the figure is not very
clear and can be miseading.
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Figure 1: Block diagram of STTD encoder. The symbols S;, S, are QPSK or discontinuous
transmission (DTX) symbols and T denotes the symbol time.

5.3.1.1.2 Time Switched Transmit Diversity for SCH (TSTD)

Transmit diversity, in the form of Time Switched Transmit Diversity (TSTD), can be applied to the SCH. TSTD for the

SCH isoptiona in UTRAN, while ~TSTD support is mandatory inat the UE. A-bleck-diagram-of-the transmitterusing
FSHB-tor-SCH-and- STTD-fer P-CCPCH-s shewn--Figare 9. TSTD for the SCH is described in sub-clause 5.3.3.4.1.
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5.3.2 Dedicated downlink physical channels

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

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel (DCH),
istransmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC commands, and an
optional TFCI). The downlink DPCH can thus be seen as a time multiplex of a downlink DPDCH and a downlink
DPCCH, compare Section 5.2.1. It isthe UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for al UEs to support the use of TFCI in the downlink.

Error! Reference sour ce not found. 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. A super frame
corresponds to 72 consecutive frames, i.e. the super-frame length is 720 ms.
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5.3 Downlink physical channels

5.3.1 Downlink Transmit Diversity

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

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

"X" —can be applied, "—" — not applied.
Channel Open loop mode Closed loop
TISTD STTD M ode
P-CCPCH - X =
% l - -
S-CCPCH - X =
DPCH — X X
PICH — X =
PDSCH (associated with DPCH) - X X
AICH — X =

CPICH X N/A
P-CCPCH X N/A
SCH X N/A
S-CCPCH X N/A
DPCH X X
PICH X N/A
PDSCH-(associated with- DPCH) X X
AICH X N/A

N/A=Neot-applied

X—=Canbeapplied

5.3.1.1 Open loop transmit diversity

53.1.11 Space time block coding based transmit antenna diversity (STTD)

The open loop downlink transmit diversity employs a space time block coding based transmit diversity (STTD). The
STTD encoding isoptional in UTRAN. STTD support is mandatory at the UE. A block diagram of the-transmitterand-a
generic STTD encoder for channel bits by, b, by, bs are-is shown in- Figure 7 and-Figure-8-below. Channel coding, rate
matching and interleaving is done as in the non-diversity mode. The bit b is real valued {0} for DTX bitsand {1, -1} for
all other channel bits.
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5.3.2.1

pilot b|t s,cmbel pattern for the DPCH channel transrnltted on the dlveraty antenna is g|ven in Table 14. The shadowed
part indicates pilot bitsthat are STTD encoded from the corresponding (shadowed) bitsin Table 12. For the SF=256

STTD for DPCH

TP-99j26

DPCH, if there are only two dedicated pilot bits (N = 2 in Tables 12 and 14), they are STTD encoded together with

the last two bits (data or DT X) of the second data field (data?) of the slot. STTD encoding for the DPDCH, TPC, and

TFCI flelds is doneasdeecn bed in section 5.3.1.1.1:M4he§L5&2—DPG#F#—theFe+eenl¥meded+eated-pHeps,¢mbeL

SF= 512 DPCH—the the last two data blts in even numbered slots are ST TD encoded toqether W|th the flrst two data bits

in the following Slot, except for slot #14 where the two last data bits are not STTD encoded and instead transmitted with

equal power from both the antennas, see Figure 12.

! : 1 1

! ! | |
} I

| Siot #14 | Slot #0 | Siot #1 |

1 I |

| Pilot ! Pilot ! Pilot |

i

i ! E i

: No STTD encoding ' '

STTD encoded STTD encoded STTD encoded STTD encoded

Figure 12: STTD encoding for SF = 512 DPCH.

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

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

Symbol # 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
Slot #0 01 01 10 11 00 00 10 11 00 00 10 11 00 00 10
1 10 10 10 11 00 00 01 11 00 00 01 11 10 00 10

2 11 11 10 11 11 00 00 11 11 00 00 11 10 00 11

3 10 10 10 11 10 00 01 11 10 00 01 11 00 00 00

4 00 00 10 11 11 00 11 11 11 00 11 11 01 00 10

5 01 01 10 11 00 00 10 11 00 00 10 11 11 00 00

6 01 01 10 11 10 00 10 11 10 00 10 11 01 00 11

7 00 00 10 11 10 00 11 11 10 00 11 11 10 00 11

8 11 11 10 11 00 00 00 11 00 00 00 11 01 00 01

9 01 01 10 11 01 00 10 11 01 00 10 11 01 00 01
10 11 11 10 11 11 00 00 11 11 00 00 11 00 00 10
11 00 00 10 11 01 00 11 11 01 00 11 11 00 00 01
12 00 00 10 11 10 00 11 11 10 00 11 11 11 00 00
13 10 10 10 11 01 00 01 11 01 00 01 11 10 00 01
14 10 10 10 11 01 00 01 11 01 00 01 11 11 00 11
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5.3.3.2.1 Primary CCPCH structure with STTD encoding

In case the diversity antenna is present in UTRAN and the P-CCPCH is to be transmitted using open loop transmit
diversity, the data bitssymbels of the P-CCPCH are STTD encoded as given in section 5.3.1.1.1, Figure 7-and-Figure-8.
The last two data bits in even numbered slots are STTD encoded together with the first two data bits in the following
slot, except for ot #14 where the two last data bits are not ST TD encoded and mstead transm|tted with equal power

from both the antennas see quure 16.

A A ' as: ngher Iayers sgnal whether ST TD encodmg is
used for the P- CCPCH or not In addltlon h|gher Iayer sgnallmg indicates the presence/absence of STTD encoding on
P-CCPCH, by modulating the SCH. During power on and hand over between cells the UE determines the presence of
STTD encoding on the P-CCPCH, by either receiving the higher layer message, by demodulating the SCH channel or by
a combination of the above two schemes.
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Figure 16: STTD encoding for the data bits symbels of the P-CCPCH.
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5.3.3.5 Physical Downlink Shared Channel (PDSCH)

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

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

Data
Ngata bits

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms g

Frame #0 | Frame #1 Frame #i Frame #71
* Tope = 720 M >

Figure 20: Frame structure for the PDSCH.

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

The PDSCH transmission with associated DPCH is a special case of multicode transmission. The PDSCH and DPCH do
not have necessary the same spreading factors and for PDSCH the spreading factor may vary from frameto frame. The
relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH, the PDSCH does not
contain physical layer information. The channel bit and symbol rates for PDSCH are given in Table 20.

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

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

A DSCH may be mapped to multiple parallel PDSCHs as well, as negotiated at higher layer prior to starting data
transmission. In such a case the parallel PDSCHs shall be operated with frame synchronization between each other.
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Table 20: PDSCH fields.

Slot format Channel Bit | Channel Symbol SF Bits/ Bits/ Ngata

#i Rate (kbps) Rate (ksps) Frame Slot

0 30 15 256 300 20 20
1 60 30 128 600 40 40
2 120 60 64 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 640 640
6 1920 960 4 19200 1280 1280

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

5.3.3.6  Acquisition Indication Channel (AICH)

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

Figure 21 illustrates the frame structure of the AICH. Two AICH frames of total length 20 ms consist of 15 access dots
(AS), each of length 20 symbols (5120 chips). Each access slot consists of two parts, an Acquisition-Indicator (Al) part
and an empty part.

The Al-part of the access dot is generated as described in [4]. The empty part of the access dot consists of 4 zeros. The
phase reference for the AICH isthe CPICH.

16 symbols (4096 chips)

-
| -

symbols (1024 chips)

4

Al empty

L AS #0 AS #1 AS #i AS #14J

Two frames (20 ms)

AS: Access slot

Figure2l : Structure of Acquisition Indicator Channel (AICH).

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

5.3.3.7 Page Indication Channel (PICH)

The Page Indicator Channel (PICH) is afixed rate (SF=256) physical channel used to carry the Page Indicators (P1).
The PICH is always associated with an SS-CCPCH to which a PCH transport channel is mapped.

Figure 22 illustrates the frame structure of the PICH. One PICH frame of length 10 ms consists 300 bits. Of these, 288
bits are used to carry Page Indicators. The remaining 12 bits are not used.

3GPP



3G TS 25.211 version 3.0.0 (1999-10)

31

288 bits {by, ..., bsss} (for paging indication)

A
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12 bits (unused)

A
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Figure 22: Structure of Page Indicator Channel (PICH).

N Page Indicators {Ply, ..., Ply.1} aretransmitted in each PICH frame, where N=18, 36, 72, or 144. The mapping from
{Plyg, ..., Ply.1} to the PICH bits{by, ..., byg;} are according to Table 21.

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

Number of PI per frame (N)

Pl=1

P|i=0

N=18

{bugi, ..., brgissy ={1,1,...,1}

{ b, ..., bigiss} ={0,0,...,0}

N=36

{bgi, ..., bgis7} ={1,1,...,1}

{bg, ..., bgi:7} ={0,0,...,0}

N=72

{b4i1 ---1b4i+3} :{1,1 ..... 1}

{b4i1---1b4i+3} :{0,0 ..... 0}

N=144

{bzi, by} ={1,1}

{bg, by} ={0,0}

If aPaging Indicator in acertain frameisset to "1" it is an indication that UES associated with this Page Indicator
should read the corresponding frame of the associated S-CCPCH.

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

53111
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Title: CR 25.211-010: Updates to AICH description

Document for: Decision

This CR requests some changes to the AICH description of Section 5.3.3.6 in 25.211. The modifications are editorial in
the sense that no functionality is added, removed, or modified.

e Each ASisdescribed as consisting of 40 real symbolsinstead of 20 complex symbols. The reason is that the
spreading description of 25.213 assumes that a physical channel to be spread consists of real-valued symbols.

e The“two frames’ in Figure 21 isremoved. It is not clear what these “frames’ refersto. It does not seem to be
necessary to define an AICH frame.

e Thedescription of the generation of the AICH is moved from 25.213 to 25.211. The reason is that this description
deals with the generation of non-spread AICH symbols and does not seem to be related to spreading.

« Itisclearly specified that the value of unused symbolsis undefined. In this way, future usage of these symbolsis
possible. Thiswould not have been possible if they had been specified as zero.

e STTD encoding of the AICH isclarified. Note that this description is somewhat dependent upon the Texas
Instrument Change Reguest 25.211 CR 008.

Some general editorial updates are also made in order to enhance the readability of the text.
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5.3.3.6 Acquisition Indicator Channel (AICH)

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

Figure 21 illustrates the structure of the AICH. The AICH consists of arepeated sequence of 15 concecutive access slots
(AS), each of length 40 bit intervals. Each access dot consists of two parts, an Acquisition-Indicator (Al) part
consisting of 32 real-valued symbols &, ..., as; and an unused part consisting of 8 real-valued symbols agy, ..., 8gg.

The phase reference for the AICH is the Primary CPICH.

- Al part Unused part >

\
A

do|ai|az aszplaszi1|as2|as3 asglaszg

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

A
\

20 ms

Figure 21: Structure of Acquisition Indicator Channel (AICH).
Thereal-valued symbols &y, ay, ..., &; in Figure 21 are given by

15
a, = Z Al b,
S=|
where Al taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sequence by,
..., bsa1 isgiven by Table 21.
The real-valued symbols &g, &3, -.., g in Figure 21 are undefined.

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to Figure 7 is applied
to each sequence bgg, bs1, ..., bs3; Separately before the sequences are combined into AICH symbols a, ..., ;.
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Table 21

S b5,01 bs,l- “y bs,31

0f211171111111111111111111111111111

1/j11-1-11121-112171-1-1221-1-111-1-111-1-111-1-111-1-1

j»>111711-1-1171111-1-1-11-1-1-1-11111-1-1-1-11111

7mjr1-1-1-1-121271711-1-1-1-1171-1-11111-1-1-1-11111 -1-1

22111111 11-1-11-1-1-11-1-1-1-1-1-1-1-111111111

3|jr1-1-1221-1-1-1-111-1-1171-1-111-1-11111-1-111-1-1

4j11111-1-1-1-1-1-211111-1-1-1-111111111-1-1-1-1

5jJj1r1-1-1-1-1221-1-1171111-1-1-1-11111-1-111-1-1-1-111

5.3.3.7 Page Indicator Channel (PICH)

The Page Indicator Channel (PICH) is afixed rate (SF=256) physical channel used to carry the Page Indicators (P1).
The PICH is always associated with an SS-CCPCH to which a PCH transport channel is mapped.

Figure 22 illustrates the frame structure of the PICH. One PICH frame of length 10 ms consists 300 bits. Of these, 288
bits are used to carry Page Indicators. The remaining 12 bits are not used.

288 bits {by, ..., bss7} (for paging indication) 12 bits (unused)
i T

One frame (10 ms)

Figure 1. Structure of Page Indicator Channel (PICH).

N Page Indicators {Ply, ..., Ply.1} aretransmitted in each PICH frame, where N=18, 36, 72, or 144. The mapping from
{Ply, ..., Ply.1} to the PICH bits{by, ..., byg;} are according to Table 22.

Table22: Mapping of Page Indicators (PI) to PICH bits.
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Number of PI per frame (N)

Pl =1

P|i=0

N=18 {bsgi, ..., bigiss} ={1,1,...,1} {bssi, ..., b1giaast ={0,0,...,0}
N=36 {bg, ..., bsisz} ={1,1,...,1} {bg, ..., bsi:z} ={0,0,...,0}

N=72 {bg, ..., bysgt ={1,1,...,1} {bg, ..., bsa} ={0,0,...,0}

N=144 {bai, baisi} ={1,1} {bai, boisi} ={0,0}

If aPaging Indicator in acertain frameisset to "1" it is an indication that UES associated with this Page Indicator
should read the corresponding frame of the associated S-CCPCH.
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