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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the characteristics of the physicals channels and the mapping of the transport channels
to physical channelsin the TDD mode of UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

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

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1 3GPP TS 25.201: "Physical layer - general description”.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[12] 3GPP TS 25.302; " Services Provided by the Physical Layer".

[13] 3GPP TS 25.401: "UTRAN Overall Description”.

[14] 3GPP TS 25.402: " Synchronisation in UTRAN, Stage 2".

[15] 3GPP TS 25.304: " UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[16] 3GPP TS 25.427: "UTRAN lur and lub interface user plane protocols for DCH data streams”.

[17] 3GPP TS 25.435: "UTRAN I, Interface User Plane Protocols for Common Transport Channel
Data Streams".
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3 Abbreviations
For the purposes of the present document, the following abbreviations apply:
BCH Broadcast Channel
CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CDMA Code Division Multiple Access
DCH Dedicated Channel
DL Downlink
DPCH Dedicated Physical Channel
DRX Discontinuous Reception
DSCH Downlink Shared Channel
DTX Discontinuous Transmission
DwPCH Downlink Pilot Channel
DWPTS Downlink Pilot Time Slot
FACH Forward Access Channel
FDD Frequency Division Duplex
FEC Forward Error Correction
GP Guard Period
GSM Globa System for Mobile Communication
MIB Master Information Block
NRT Non-Real Time
OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary CCPCH
PCH Paging Channel
PDSCH Physical Downlink Shared Channel
Pl Paging Indicator (value calculated by higher layers)
PICH Page Indicator Channel
Pq Paging Indicator (indicator set by physical layer)
PRACH Physical Random Access Channel
PUSCH Physical Uplink Shared Channel
RACH Random Access Channel
RF Radio Frame
RT Real Time
S-CCPCH Secondary CCPCH
SCH Synchronisation Channel
SCTD Space Code Transmit Diversity
SF Spreading Factor
SFN Cell System Frame Number
TCH Traffic Channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
TFC Transport Format Combination
TFCI Transport Format Combination Indicator
TFI Transport Format Indicator
TPC Transmitter Power Control
TrCH Transport Channel
TSTD Time Switched Transmit Diversity
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UMTS Universal Mobil Telecommunications System
UpPTS Uplink Pilot Time Slot
UpPCH Uplink Pilot Channel
USCH Uplink Shared Channel
UTRAN UMTS Terrestrial Radio Access Network

3GPP



Error! No text of specified style in document. 10 3GPP TS 25.221 V4.6.0 (2002-09)

4 Services offered to higher layers

4.1 Transport channels

Transport channels are the services offered by layer 1 to the higher layers. A transport channel is defined by how and
with what characteristics datais transferred over the air interface. A general classification of transport channelsisinto
two groups:

- Dedicated Channels, using inherent addressing of UE
- Common Channels, using explicit addressing of UE if addressing is needed

General concepts about transport channels are described in [12].

4.1.1 Dedicated transport channels

The Dedicated Channel (DCH) is an up- or downlink transport channel that is used to carry user or control information
between the UTRAN and a UE.

4.1.2 Common transport channels

There are six types of transport channels; BCH, FACH, PCH, RACH, USCH, DSCH

4.1.2.1 BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific
information.

4122 FACH — Forward Access Channel

The Forward Access Channel (FACH) is a downlink transport channel that is used to carry control information to a
mobile station when the system knows the location cell of the mobile station. The FACH may also carry short user
packets.

4.1.2.3 PCH — Paging Channel

The Paging Channel (PCH) isadownlink transport channel that is used to carry control information to a mobile station
when the system does not know the location cell of the mobile station.

4.1.2.4 RACH — Random Access Channel

The Random Access Channel (RACH) isan up link transport channel that is used to carry control information from
mobile station. The RACH may also carry short user packets.

4.1.2.5 USCH — Uplink Shared Channel

The uplink shared channel (USCH) is an uplink transport channel shared by several UEs carrying dedicated control or
traffic data.

4.1.2.6 DSCH — Downlink Shared Channel

The downlink shared channel (DSCH) is a downlink transport channel shared by several UEs carrying dedicated control
or traffic data.
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4.2 Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent
over transport channels. The meaning of indicatorsisimplicit to the receiver.

The indicator(s) defined in the current version of the specifications are: Paging Indicator.

5 Physical channels for the 3.84 Mcps option

All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering
(SFN), see [14]. Depending on the resource alocation, the configuration of radio frames or timeslots becomes different.
All physical channels need a guard period in every timeslot. The time slots are used in the sense of a TDMA component
to separate different user signalsin the time domain. The physical channel signal format is presented in figure 1.

A physical channel in TDD is aburst, which is transmitted in a particular timeslot within allocated Radio Frames. The
allocation can be continuous, i.e. thetime slot in every frame is allocated to the physical channel or discontinuous, i.e.
the time slot in asubset of al framesis allocated only. A burst is the combination of two data parts, a midamble part
and aguard period. The duration of a burst is one time slot. Several bursts can be transmitted at the same time from one
transmitter. In this case, the data parts must use different OV SF channelisation codes, but the same scrambling code.
The midamble parts are either identicaly or differently shifted versions of a cell-specific basic midamble code, see
section 5.2.3.

‘Radio Frame (10ms) -

frame #i frame #i+1
| Time Slot (2560°T,) Tt
€« T TTm——
timeslot #0 timeslot #1 timeslot #2 timeslot #13 | timeslot #14

Figure 1: Physical channel signal format

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation
codeisa OV SF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is
depending on the used spreading factor of the used OV SF code.

The midamble part of the burst can contain two different types of midambles. a short one of length 256 chips, or along
one of 512 chips. The datarate of the physical channel is depending on the used midamble length.

So aphysical channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation.
The scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical
channel is established, a start frame is given. The physical channels can either be of infinite duration, or a duration for
the allocation can be defined.

5.1 Frame structure

The TDMA frame has a duration of 10 msand is subdivided into 15 time dots (TS) of 2560* T, duration each. A time
slot corresponds to 2560 chips. The physical content of the time slots are the bursts of corresponding length as
described in subclause 5.2.2.

Each 10 ms frame consists of 15 time slots, each allocated to either the uplink or the downlink (figure 2). With such a
flexibility, the TDD mode can be adapted to different environments and deployment scenarios. In any configuration at
least one time slot has to be allocated for the downlink and at |east one time slot has to be allocated for the uplink.
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frequency ) 10 ms .
\ ‘ >
2E2E2E2E2E2E2E AR 2R 2R 2EAE AR AR fhiﬁip/s
> fime 2560* T,

Figure 2: The TDD frame structure

Examples for multiple and single switching point configurations as well as for symmetric and asymmetric UL/DL
allocations are given in figure 3.

10 ms

e T T

Multiple-switching-point configuration (symmetric DL/UL allocation)

10 ms

AT e [ A e e e T T4 4]

Multiple-switching-point configuration (asymmetric DL/UL allocation)

10 ms

G AT A A ]

Single-switching-point configuration (symmetric DL/UL allocation)

10 ms

GV [ ] 1]

Single-switching-point configuration (asymmetric DL/UL allocation)

Figure 3: TDD frame structure examples

5.2 Dedicated physical channel (DPCH)

The DCH as described in subclause 4.1.1 is mapped onto the dedicated physical channel.

5.2.1  Spreading

Spreading is applied to the data part of the physical channels and consists of two operations. Thefirst isthe
channelisation operation, which transforms every data symbol into a number of chips, thus increasing the bandwidth of
the signal. The number of chips per data symbol is called the Spreading Factor (SF). The second operation isthe
scrambling operation, where a scrambling code is applied to the spread signal. Details on channelisation and scrambling
operation can be found in [8].

5211 Spreading for Downlink Physical Channels

Downlink physical channels shall use SF =16. Multiple parallel physical channels can be used to support higher data
rates. These paralel physical channels shall be transmitted using different channelisation codes, see [8]. These codes
with SF =16 are generated as described in [8].

Operation with a single code with spreading factor 1 is possible for the downlink physical channels.
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The range of spreading factor that may be used for uplink physical channels shall range from 16 down to 1. For each
physical channel an individual minimum spreading factor Sk, is transmitted by means of the higher layers. There are
two options that are indicated by UTRAN:

1. The UE shall use the spreading factor Sk, independent of the current TFC.

2. The UE shall autonomously increase the spreading factor depending on the current TFC.

If the UE autonomously changes the SF, it shall always vary the channelisation code along the branch with the higher
code numbering of the allowed OV SF sub tree, as depicted in [8].

For multicode transmission a UE shall use a maximum of two physical channels per timeslot simultaneously. These two
parallel physical channels shall be transmitted using different channelisation codes, see[8].

5.2.2 Burst Types

Three types of bursts for dedicated physical channels are defined. All of them consist of two data symbol fields, a
midamble and a guard period, the lengths of which are different for the individual burst types. Thus, the number of data
symbolsin a burst depends on the SF and the burst type, as depicted in table 1.

Table 1: Number of data symbols (N) for burst type 1, 2, and 3

Spreading factor (SF) Burst Type 1 Burst Type 2 Burst Type 3
1 1952 2208 1856
2 976 1104 928
4 488 552 464
8 244 276 232
16 122 138 116

The support of all three burst typesis mandatory for the UE. The three different bursts defined here are well suited for
different applications, as described in the following sections.

5221 Burst Type 1

The burst type 1 can be used for uplink and downlink. Due to its longer midamble field this burst type supports the
construction of alarger number of training sequences, see 5.2.3. The maximum number of training sequences depend on
the cell configuration, see annex A. For the burst type 1 this number may be 4, 8, or 16.

The datafields of the burst type 1 are 976 chips long. The corresponding number of symbols depends on the spreading
factor, asindicated in table 1 above. The midamble of burst type 1 has alength of 512 chips. The guard period for the
burst type 1 is 96 chip periods long. The burst type 1 is shown in Figure 4. The contents of the burst fields are described

intable 2.

Table 2: The contents of the burst type 1 fields

Chip number (CN)

Length of field in chips

Length of field in symbols

Contents of field

0-975 976 Cftable 1 Data symbols
976-1487 512 - Midamble
1488-2463 976 Cftable 1 Data symbols
2464-2559 96 - Guard period

Data symbols Midamble Data symbols SGP
976 chips 512 chips 976 chips CP
2560*T,
< >

Figure 4: Burst structure of the burst type 1. GP denotes the guard period and CP the chip periods
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5.2.2.2 Burst Type 2

The burst type 2 can be used for uplink and downlink. It offers alonger data field than burst type 1 on the cost of a
shorter midamble. Due to the shorter midamble field the burst type 2 supports a maximum number of training sequences
of 3 or 6 only, depending on the cell configuration, see annex A.

The datafields of the burst type 2 are 1104 chips long. The corresponding number of symbols depends on the spreading
factor, asindicated in table 1 above. The guard period for the burst type 2 is 96 chip periods long.The burst type 2 is
shown in Figure 5. The contents of the burst fields are described in table 3.

Table 3: The contents of the burst type 2 fields

Chip number (CN) Length of field in Length of field in Contents of
chips symbols field
0-1103 1104 cf table 1 Data symbols
1104-1359 256 - Midamble

1360-2463 1104 cf table 1 Data symbols
2464-2559 96 - Guard period

Data symbols Midamble Data symbols SGP

1104 chips 256 chips 1104 chips cP

2560*T,
< >

Figure 5: Burst structure of the burst type 2. GP denotes the guard period and CP the chip periods

5.2.2.3 Burst Type 3

The burst type 3 is used for uplink only. Due to the longer guard period it is suitable for initial access or accessto anew
cell after handover. It offers the same number of training sequences as burst type 1.

The datafields of the burst type 3 have alength of 976 chips and 880 chips, respectively. The corresponding number of
symbols depends on the spreading factor, asindicated in table 1 above. The midamble of burst type 3 has alength of
512 chips. The guard period for the burst type 3 is 192 chip periods long. The burst type 3 is shown in Figure 6. The
contents of the burst fields are described in table 4.

Table 4: The contents of the burst type 3 fields

Chip number (CN) | Length of field in chips [ Length of field in symbols Contents of field
0-975 976 Cf table 1 Data symbols
976-1487 512 - Midamble
1488-2367 880 Cftable 1 Data symbols
2368-2559 192 - Guard period
Data symbols Midamble Data symbols GP
976 chips 512 chips 880 chips 192
CP
25607 T,
< >

Figure 6: Burst structure of the burst type 3. GP denotes the guard period and CP the chip periods

5.2.2.4 Transmission of TFCI
All burst types 1, 2 and 3 provide the possibility for transmission of TFCI.

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is
indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timedlot it is
signalled individually whether that timeslot carries the TFCI or not. The TFCI is always present in the first timeslot in a
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radio frame for each CCTrCH. If atime slot contains the TFCI, then it is always transmitted using the physical channel
with the lowest physical channel sequence number (p) in that timeslot. Physical channel sequence numbering is
determined by the rate matching function and is described in [7].

The transmission of TFCI is donein the data parts of the respective physical channel. In DL the TFCI code word bits
and data bits are subject to the same spreading procedure as depicted in [8]. In UL, independent of the SF that is applied
to the data symbolsin the burst, the datain the TFCI field are always spread with SF=16 using the channelisation code
in the branch with the highest code numbering of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble
structure and length is not changed. The TFCI code word is to be transmitted directly adjacent to the midamble,
possibly after the TPC. Figure 7 shows the position of the TFCI code word in atraffic burst in downlink. Figure 8
shows the position of the TFCI code word in atraffic burst in uplink.

1% part of TFCI codeword 2™ part of TFCI code word

\\ //
Data symbols Midamble Data symbols P
< >
512/256 chips
< >
2560* T,

Figure 7: Position of the TFCI code word in the traffic burst in case of downlink

1% part of TFCI code word 2™ part of TFCI code word
\ 7
Data symbols Midamble 7 Data symbols P
< > Mpc
512/256 chips
< >
2560* T,

Figure 8: Position of the TFCI code word in the traffic burst in case of uplink

Two examples of TFCI transmission in the case of multiple DPCHs used for a connection are given in the Figure 9 and
Figure 10 below. Combinations of the two schemes shown are also applicable.

2560* T,

Code

7

%

\\\E

\

[ ] Data
- M Midamble

TFCI

Figure 9: Example of TFCI transmission with physical channels multiplexed in code domain
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2560* T,

I 11111117 |- T - T,

[] paa
M Midamble
7 TFC

Figure 10: Example of TFCI transmission with physical channels multiplexed in time domain

In case the Node B receives an invalid TFI combination on the DCHs mapped to one CCTrCH the procedure described
in [16] shall be applied. According to this procedure DTX shall be applied to all DPCHs to which the CCTrCH is
mapped to.

5.2.2.5 Transmission of TPC
All burst types 1, 2 and 3 for dedicated channels provide the possibility for transmission of TPC in uplink.

The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data
symbolsin the burst, the datain the TPC field are always spread with SF=16 using the channelisation code in the

branch with the highest code numbering of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble structure
and length is not changed. The TPC information isto be transmitted directly after the midamble. Figure 11 shows the
position of the TPC in atraffic burst.

For every user the TPC information shall be transmitted at least once per transmitted frame. If a TFCI is applied for a
CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as the TFCI. If no
TFCI isapplied for a CCTrCH, TPC shall be transmitted using the physical channel corresponding to physical channel
sequence number p=1. Physical channel sequence numbering is determined by the rate matching function and is
described in[7].

TPC symbol
Data symbols Midamble % Data symbols P
< Ny, -
N 7
512/256 chips
< >
2560* T,

Figure 11: Position of TPC information in the traffic burst

The length of the TPC command is one symbol. The relationship between the TPC symbol and the TPC command is
shown in table 4a.

Table 4a: TPC bit pattern

TPC Bits TPC command | Meaning

00 'Down’ Decrease Tx Power
11 'Up' Increase Tx Power
5.2.2.6 Timeslot formats
5.2.2.6.1 Downlink timeslot formats

The downlink timeslot format depends on the spreading factor, midamble length and on the number of the TFCI code
word bits, as depicted in the table 5a.
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Table 5a; Time slot formats for the Downlink

Slot Format Spreading Midamble NTECI code word Bits/slot Npata/Slot Ndatardata field
# Factor length (bits) (bits) (bits)
(chips)

0
1
2
3
4
5
6
7
8
9

I 10 1 512 0 3904 3904 1952
11 1 512 4 3904 3900 1950
12 1 512 8 3904 3896 1948
13 1 512 16 3904 3888 1944
14 1 512 32 3904 3872 1936
15 1 256 0 4416 4416 2208
16 1 256 4 4416 4412 2206
17 1 256 8 4416 4408 2204
18 1 256 16 4416 4400 2200
19 1 256 32 4416 4384 2192

52.26.2

Uplink timeslot formats

The uplink timeslot format depends on the spreading factor, midamble length, guard period length and on the number of
the TFCI code word bits. Due to TPC, different amount of bits are mapped to the two data fields. The timeslot formats
are depicted in the table 5b.
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Table 5b: Timeslot formats for the Uplink

Midambl
e length
(chips)

Nrrc
code word

(bits)

Bits/sl
ot

Nbatassio
« (bits)

Ndatasdata
field(1)

(bits)

Ndatasdata
field(2)
(bits)

0 16 512 96 0 244 244 122 122
1 16 512 96 0 244 242 122 120
2 16 512 96 4 244 238 120 118
3 16 512 96 8 244 234 118 116
4 16 512 96 16 244 226 114 112
5 16 512 96 32 244 210 106 104
6 16 256 96 0 276 276 138 138
7 16 256 96 0 276 274 138 136
8 16 256 96 4 276 270 136 134
9 16 256 96 8 276 266 134 132
10 16 256 96 16 276 258 130 128
11 16 256 96 32 276 242 122 120

12 512 96 0 488 488 244 244
13 512 96 0 486 484 244 240
14 512 96 4 482 476 240 236
15 512 96 8 478 468 236 232
16 512 96 16 470 452 228 224
17 512 96 32 454 420 212 208
18 256 96 0 552 552 276 276
19 256 96 0 550 548 276 272
20 256 96 4 546 540 272 268
21 256 96 8 542 532 268 264
22 256 96 16 534 516 260 256
23 256 96 32 518 484 244 240

24 512 96 0 976 976 488

25 512 96 0 970 968 488 480
26 512 96 4 958 952 480 472
27 512 96 8 946 936 472 464
28 512 96 16 922 904 456 448
29 512 96 32 874 840 424 416
30 256 96 0 1104 1104 552 552
31 256 96 0 1098 1096 552 544
32 256 96 4 1086 1080 544 536
33 256 96 8 1074 1064 536 528
34 256 96 16 1050 1032 520 512
35 256 96 32 1002 968 488 480

488
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Slot Spreadin || Midambl Guard Ntrci Bits/sl Npatarsio Ndata/data Ndata/data

Format | g Factor || elength | Period || codeword ot t (bits) field(1) field(2)
# (chips) || (chips) || (bits) (bits) (bits)
48 1 512 96 0 0 3904 3904 1952 1952
49 1 512 96 0 2 3874 3872 1952 1920
50 1 512 96 4 2 3814 3808 1920 1888
51 1 512 96 8 2 3754 3744 1888 1856
52 1 512 96 16 2 3634 3616 1824 1792
53 1 512 96 32 2 3394 3360 1696 1664
54 1 256 96 0 0 4416 4416 2208 2208
55 1 256 96 0 2 4386 4384 2208 2176
56 1 256 96 4 2 4326 4320 2176 2144
57 1 256 96 8 2 4266 4256 2144 2112
58 1 256 96 16 2 4146 4128 2080 2048
59 1 256 96 32 2 3906 3872 1952 1920

0

2

2

2

2

2

N

5.2.3  Training sequences for spread bursts
In this subclause, the training sequences for usage as midamblesin burst type 1, 2 and 3 (see subclause 5.2.2) are

defined. The training sequences, i.e. midambles, of different users active in the same cell and same time dot are
cyclically shifted versions of one cell-specific single basic midamble code. The applicable basic midamble codes are
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givenin Annex A.1 and A.2. As different basic midamble codes are required for different burst formats, the Annex A.1
shows the basic midamble codes mp, for burst type 1 and 3, and Annex and A.2 shows mps for burst type 2. It should be

noted that burst type 2 must not be mixed with burst type 1 or 3 in the same timeslot of one cell.

The basic midamble codesin Annex A.1 and A.2 are listed in hexadecimal notation. The binary form of the basic
midambl e code shall be derived according to table 6 below.

Table 6: Mapping of 4 binary elements IM on a single hexadecimal digit

4 binary elements M Mapped on hexadecimal digit

LN L
BRARPLRPRpR LR LA

\ '
PhrRroRPrprRPr LR LS
| I 1

|
[

, ' .
PR RpRpRpRLPR LR, LR, AL
|
[y

|
[
TMUOW>OO~NOUDMWNEREO

RN ol N
1

e

PR

For each particular basic midamble code, its binary representation can be written as a vector My, :

mp = (m, m,,...,m; ) @)

According to Annex A.1, the size of thisvector M, is P=456 for burst type 1 and 3. Annex A.2 is setting P=192 for
burst type 2. As QPSK modulation is used, the training sequences are transformed into a complex form, denoted as the
complex vector My :

m, = (m,,m,.,...m,) ?)

The elements M, of M, are derived from elements M of M using equation (3):

m =(j)' 0n foral i =1,...,P ©)

Hence, the elements M, of the complex basic midamble code are alternating real and imaginary.

To derive the reguired training sequences (different shifts), this vector M, is periodically extended to the size:

Inex = Ly +(K'=-)W + [P/K[J 4)
Notes on equation (4):

- Ln  Midamble length

- K': Maximum number of different midamble shiftsin acell, when no intermediate shifts are used. This
value depends on the midamble length.

- K Maximum number of different midamble shiftsin a cell, when intermediate shifts are used, K=2K".
This value depends on the midamble length.

- W Shift between the midambles, when the number of midamblesisK’.
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- [XOdenotes the largest integer smaller or equal to x

Allowed valuesfor L, K’ and W are givenin Annex A.1 and A.2.

So we obtain a new vector M containing the periodic basic midamble sequence:
m=\m;, My,...,M; ): (n_111m21---1mLm+(K'—1)w+|]9/KD) ®)
The first P elements of this vector M are the same ones asin vector My, , the following elements repesat the beginning:

m, =m_, forthesubset i = (P +1),...,i., ©)

Using this periodic basic midamble sequence M for each shift k amidamble m(k) of length L, is derived, which can
be written as a shift specific vector:

m® = [ m,..,m) )

)

The L, midamble elements mi(k are generated for each midamble of the first K’ shifts (k = 1,...,K") based on:

MY =M, cgw with i =1..., L, and k =1,...,K’ ©)

The elements of midambles for the second K’ shifts (k = (K’ +1),...,K = (K’ +1),...,2K") are generated based on a slight
modification of this formulaintroducing intermediate shifts:

(k) —
My =Mk «-ywprko

with i =1...,L and k= K'+1,...,K -1 9)

(k) —
N

m M c-ywaprkgWith 1 =1, L and k = K (10)

The number K¢y of midamblesthat is supported in each cell can be smaller than K, depending on the cell size and the
possible delay spreads, see annex A. The number K issignalled by higher layers. The midamble sequences derived
according to equations (7) to (10) have complex values and are not subject to channelisation or scrambling process, i.e.

(k)

the elements M, represent complex chips for usage in the pulse shaping process at modulation.

The term ’amidamble code set’ or ’a midamble code family’ denotes K specific midamble codes m(k) s k=1,...,K,
based on a single basic midamble code M, according to (1).

5.24 Beamforming

When DL beamforming is used, at least that user to which beamforming is applied and which has a dedicated channel
shall get one individual midamble according to subclause 5.2.3, evenin DL.

5.3 Common physical channels

5.3.1 Primary common control physical channel (P-CCPCH)

The BCH as described in subclause 4.1.2 is mapped onto the Primary Common Control Physical Channel (P-CCPCH).
The position (time dot / code) of the P-CCPCH is known from the Physical Synchronisation Channel (PSCH), see
subclause 5.3.4.

5311 P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in subclause 5.2.1.1. The P-CCPCH

always uses channelisation code Cék:llg :
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5.3.1.2 P-CCPCH Burst Types

The burst type 1 as described in subclause 5.2.2 is used for the P-CCPCH. No TFCI is applied for the P-CCPCH.

5.3.1.3 P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the P-CCPCH.

5.3.2 Secondary common control physical channel (S-CCPCH)

PCH and FACH as described in subclause 4.1.2 are mapped onto one or more secondary common control physical
channels (S-CCPCH). In this way the capacity of PCH and FACH can be adapted to the different requirements.

53.2.1 S-CCPCH Spreading
The S-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in subclause 5.2.1.1.

5.3.2.2 S-CCPCH Burst Types

The burst types 1 or 2 as described in subclause 5.2.2 are used for the SSCCPCHs. TFCI may be applied for SSCCPCHs.

5.3.2.3 S-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the S-CCPCH.

5.3.3  The physical random access channel (PRACH)

The RACH as described in subclause 4.1.2 is mapped onto one uplink physical random access channel (PRACH).

5.33.1 PRACH Spreading

The uplink PRACH uses either spreading factor SF=16 or SF=8 as described in subclause 5.2.1.2. The set of admissible
spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH (within the
RACH configuration parameters on the BCH).

5.3.3.2 PRACH Burst Type

The UEs send uplink access bursts of type 3 randomly in the PRACH. TFCI and TPC are not applied for the PRACH.

5.3.3.3 PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a
single periodic basic code. The basic midamble codes for burst type 3 are shown in Annex A. The necessary time shifts
are obtained by choosing either all k=1,2,3...,K" (for cells with small radius) or uneven k=1,3,5,...<K’ (for cells with
large radius). Different cells use different periodic basic codes, i.e. different midamble sets.

For cells with large radius additional midambles may be derived from the time-inverted Basic Midamble Sequence.
Thus, the second Basic Midamble Code my, is the time inverted version of Basic Midamble Code my.

In thisway, ajoint channel estimation for the channel impulse responses of all active users within one time slot can be
performed by a maximum of two cyclic correlations (in cells with small radius, asingle cyclic correlator suffices). The
different user specific channel impulse response estimates are obtained sequentially in time at the output of the cyclic
correlators.

5.3.34 PRACH timeslot formats

For the PRACH the timedlot format is only spreading factor dependent. The timeslot formats 60 and 66 of table 5b are
applicable for the PRACH.
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5.3.35 Association between Training Sequences and Channelisation Codes

For the PRACH there exists a fixed association between the training sequence and the channelisation code. The generic
rule to define this association is based on the order of the channelisation codes co™ given by k and the order of the
midambles m;" given by k, firstly, and j, secondly, with the constraint that the midamble for a spreading factor Q isthe
same as in the upper branch for the spreading factor 2Q. The index j=1 or 2 indicates whether the original Basic
Midamble Sequence (j=1) or the time-inverted Basic Midamble Sequenceis used (j=2).

- For the case that al k are allowed and only one periodic basic code m;, is available for the RACH, the association
depicted in figure 12 is straightforward.

- For the case that only odd k are allowed the principle of the association is shown in figure 13. This association is
applied for one and two basic periodic codes.

m,®-c,® - g
m,@ - ¢, @
n6 o0 m,® - ¢, ®
m,©®.c, ©
e m,M- ¢,
m.G®.¢c. ®

Figure 12: Association of Midambles to Channelisation Codes in the OVSF tree for all k
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5 2
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m,"’-C
m..¢c, (6
2 16
m.@ - C8(3)
3 6
mz( ) - C16( )
m 2(5) - C16(7)
m2(5) - C8(4)
m.M-¢c. (@

Figure 13: Association of Midambles to Channelisation Codes in the OVSF tree for odd k

5.3.4  The synchronisation channel (SCH)

In TDD mode code group of a cell can be derived from the synchronisation channel. In order not to limit the
uplink/downlink asymmetry the SCH is mapped on one or two downlink slots per frame only.

There are two cases of SCH and P-CCPCH allocation as follows:

Casel) SCH and P-CCPCH allocated in TS#K, k=0....14

Case?2) SCH dlocated intwo TS: TS#k and TS#k+8, k=0...6; P-CCPCH allocated in TS#k.
The position of SCH (value of k) in frame can change on along term basisin any case.
Due to this SCH scheme, the position of P-CCPCH is known from the SCH.

Figure 14 is an example for transmission of SCH, k=0, of Case 2.
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Time slot = 2560*T,

bi O{%1, 4}, C5i O{Co Cy, Cs, Cy, Cs, Cg, Cg, Cro, Ci2, Ci3, C14,Ci5},1=1,2,3; see[§]

Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence C, and 3
parallel secondary sequences Cg; in slot k and k+8 (example for k=0 in Case 2)

Asdepicted in figure 14, the SCH consists of a primary and three secondary code sequences each 256 chips long. The
primary and secondary code sequences are defined in [8] clause 8 'Synchronisation codes for the 3.84 Mcps option'.

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base
stations. As a consequence of this, a capture effect concerning SCH can arise. The time offset tye n €Nables the system
to overcome the capture effect.

The time offset tyetn IS ONe of 32 values, depending on the code group of the cell, n, cf. ‘table 6 Mapping scheme for
Cell Parameters, Code Groups, Scrambling Codes, Midambles and tys’ in [8]. Note that the cell parameter will change
from frame to frame, cf. ‘ Table 7 Alignment of cell parameter cycling and system frame number’ in [8], but the cell will
belong to only one code group and thus have one time offset tossset 0. The exact value for toe n, regarding column
‘Associated tys' intable 6in [8] isgiven by:

. _0 n@ed,  n<is
ot = 700+ n@8)T. n>16’

5.3.5 Physical Uplink Shared Channel (PUSCH)

The USCH as desribed in subclause 4.1.2 is mapped onto one or more physical uplink shared channels (PUSCH).
Timing advance, as described in [9], subclause 4.3, is applied to the PUSCH.

5351 PUSCH Spreading
The spreading factors that can be applied to the PUSCH are SF =1, 2, 4, 8, 16 asdescribed in subclause 5.2.1.2.
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5.35.2 PUSCH Burst Types

Burst types 1, 2 or 3 as described in subclause 5.2.2 can be used for PUSCH. TFCI and TPC can be transmitted on the
PUSCH.

5.3.5.3 PUSCH Training Sequences

The training sequences as desribed in subclause 5.2.3 are used for the PUSCH.

5354 UE Selection
The UE that shall transmit on the PUSCH is selected by higher layer signalling.

5.3.6 Physical Downlink Shared Channel (PDSCH)

The DSCH as desribed in subclause 4.1.2 is mapped onto one or more physical downlink shared channels (PDSCH).

5.36.1 PDSCH Spreading

The PDSCH uses either spreading factor SF = 16 or SF = 1 as described in subclause 5.2.1.1.

5.3.6.2 PDSCH Burst Types

Burst types 1 or 2 as described in subclause 5.2.2 can be used for PDSCH. TFCI can be transmitted on the PDSCH.

5.3.6.3 PDSCH Training Sequences

The training sequences as described in subclause 5.2.3 are used for the PDSCH.

5.3.6.4 UE Selection

To indicate to the UE that there is data to decode on the DSCH, three signalling methods are available:
1) using the TFCI field of the associated channel or PDSCH;
2) using on the DSCH user specific midamble derived from the set of midambles used for that cell;
3) using higher layer signalling.

When the midamble based method is used, the UE specific midamble allocation method shall be employed (see
subclause 5.6), and the UE shall decode the PDSCH if the PDSCH was transmitted with the midamble assigned to the
UE by UTRAN. For this method no other physical channels may use the same time slot as the PDSCH and only one UE
may share the PDSCH time slot within one TTI.

Note: From the above mentioned signalling methods, only the higher layer signalling method is supported by
higher layersin Release 4.

5.3.7  The Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isaphysical channel used to carry the paging indicators.

5.3.7.1 Mapping of Paging Indicators to the PICH bits

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst typeis
used for the PICH in every cell. Npg bitsin anormal burst of type 1 or 2 are used to carry the paging indicators, where
Npg depends on the burst type: Np =240 for burst type 1 and Npg=272 for burst type 2. The bits Sypig+1,---» SNPIB+4
adjacent to the midamble are reserved for possible future use.
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Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst

Each paging indicator P, in one time slot is mapped to the bits { Sy ixge1,--So1pix(q+1) Within thistime slot. Thus, due to
the interleaved transmission of the bits half of the symbols used for each paging indicator are transmitted in the first
data part, and the other half of the symbols are transmitted in the second data part, as exemplary shown in figure 16 for
apaging indicator length Ly of 4 symbols.

2560T<: 2560Tc
) 2 unused v 2 unused >
symbols symbols
% Midamble % Midamble
% (256 Chips) % (512 Chips)
N N e
Po P33 P, Py

Figure 16: Example of mapping of paging indicators on PICH bits for Lp=4

The setting of the paging indicators and the corresponding PICH bits (including the reserved ones) is described in [7].

Np paging indicators of length Lp=2, Lp=4 or Ly=8 symbols are transmitted in each radio frame that contains the
PICH. The number of paging indicators Np, per radio frame is given by the paging indicator length and the burst type,
which are both known by higher layer signalling. In table 7 this number is shown for the different possibilities of burst
types and paging indicator lengths.

Table 7: Number Np, of paging indicators per time slot for the different burst types and paging
indicator lengths Lp

Lp=2 Lrp=4 Lp=8
Burst Type 1 Npi=60 Npi=30 Npi=15
Burst Type 2 Npi=68 Npi=34 Npi=17
5.3.7.2 Structure of the PICH over multiple radio frames

Asshown in figure 17, the paging indicators of Ny ey consecutive frames form a PICH block, Npcy is configured by
higher layers. Thus, Np=Np,c* Np paging indicators are transmitted in each PICH block.

1 PICH Block

A

[
»

Por oo Papia | Pos s Prpi | s Poy s Prpia | Poy voor Prpia

Frame #n 0 1 Npich-2  Npicy-1

Figure 17: Structure of a PICH block
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ThevaluePl (Pl =0, ..., Np-1) calculated by higher layers for use for a certain UE, see [15], is associated to the paging
indicator P, in the nth frame of one PICH block, where g is given by

g =Pl mod Np
and nisgiven by

n =Pl div Np.

The PI bitmap in the PCH data frames over lub contains indication values for all possible higher layer Pl values, see
[17]. Each bit in the bitmap indicates if the paging indicator P, associated with that particular Pl shall be set to O or 1.
Hence, the calculation in the formulas above is to be performed in Node B to make the association between Pl and P,
5.3.7.3 PICH Training sequences

The training sequences, i.e. midambles for the PICH.are generated as described in subclause 5.2.3. The allocation of
midambles depends on whether SCTD is applied to the PICH.

- If no antenna diversity is applied the PICH the midambles can be allocated as described in subclause 5.6.

- If SCTD antennadiversity is applied to the PICH the alocation of midambles shall be as described in [9].

5.3.8  The physical node B synchronisation channel (PNBSCH)

In case cell sync bursts are used for Node B synchronisation the PNBSCH shall be used for the transmission of the cell
sync burst [8]. The PNBSCH shall be mapped on the same timeslot as the PRACH acc. to a higher layer schedule. The
cell sync burst shall be transmitted at the beginning of atimeslot. In case of Node B synchronisation viathe air interface
the transmission of a RACH may be prohibited on higher layer command in specified frames and timeslots.

Cell Sync Burst 265%
2304 chips chips
25607 T;
< >

5.4 Transmit Diversity for DL Physical Channels

Table 8 summarizes the different transmit diversity schemes for different downlink physical channel typesthat are
described in[9].

Table 8: Application of Tx diversity schemes on downlink physical channel types

"X" —can be applied, "—" — must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD"
P-CCPCH - X -
S-CCPCH -- X -
SCH X - -
DPCH — — X
PDSCH — X X
PICH — X —

(*) Note: SCTD may only be applied to physical channels when they are all ocated to beacon locations.

5.5 Beacon characteristics of physical channels

For the purpose of measurements, common physical channels that are allocated to particular locations (time slot, code)
shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The locations of the beacon channels are called beacon locations. The

3GPP



Error! No text of specified style in document. 29 3GPP TS 25.221 V4.6.0 (2002-09)

ensemble of beacon channels shall provide the beacon function, i.e. areference power level at the beacon locations,
regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame, the only exception is
when idle periods are used to support time difference measurements for location services [9]. Then it may be possible
that the beacon channels occur in the same frame and time dot as the idle periods. In this case, the beacon channels will
not be transmitted in that particular frame and time slot.

5.5.1 Location of beacon channels

The beacon locations are determined by the SCH and depend on the SCH allocation case, see subclause 5.3.4:

Casel) Thebeacon function shall be provided by the physical channels that are allocated to channelisation code

Ci5a and to TSHk, k=0,...,14.

Case2) The beacon function shall be provided by the physical channels that are allocated to channelisation code

Ci5a and to TS#k and TS#k+8, k=0,....,6.

Note that by this definition the P-CCPCH aways has beacon characteristics.

5.5.2 Physical characteristics of beacon channels
The beacon channels shall have the following physical characteristics. They:
- aretransmitted with reference power;
- aretransmitted without beamforming;
- useburst type 1;
- use midamble m¥Y and m® exclusively in this time slot; and
- midambles m® and m\'? are always left unused in thistime slot, if 16 midambles are allowed in that cell.

Note that in the time slot where the P-CCPCH is transmitted only the midambles m® to m® shall be used, see 5.6.1.
Thus, midambles m® and m®? are always left unused in this time slot.

The reference power corresponds to the sum of the power allocated to both midambles m® and m®. Two possibilities
exist:
- If SCTD antenna diversity is not applied to beacon channels all the reference power of any beacon channel is
allocated to m™®.

- If SCTD antennadiversity is applied to beacon channels, for any beacon channel midambles m® and m® are
each alocated half of the reference power.

5.6 Midamble Allocation for Physical Channels

Midambles are part of the physical channel configuration which is performed by higher layers. Three different
midamble allocation schemes exist:

- UE specific midamble allocation: A UE specific midamble for DL or UL is explicitly assigned by higher layers.

- Default midamble allocation: The midamble for DL or UL is allocated by layer 1 depending on the associated
channelisation code.

- Common midamble allocation: The midamble for the DL is allocated by layer 1 depending on the number of
channelisation codes currently being present in the DL time slot.

If amidambleis not explicitly assigned and the use of the common midamble allocation scheme is not signalled by
higher layers, the midamble shall be allocated by layer 1, based on the default midamble allocation scheme. This default
midamble allocation scheme is given by afixed association between midambles and channelisation codes, see clause
A.3, and shall be applied individually to all channelisation codes within one time slot. Different associations apply for
different burst types and cell configurations with respect to the maximum number of midambles.
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5.6.1 Midamble Allocation for DL Physical Channels

Beacon channels shall always use the reserved midambles m? and m®, see 5.5. For DL physical channels that are
located in the same time slot as the P-CCPCH, midambles shall be all ocated based on the default midamble allocation
scheme, using the association for burst type 1 and K¢y =8 midambles. For all other DL physical channels, the midamble
isexplicitly assigned by higher layers or allocated by layer 1.
5.6.1.1 Midamble Allocation by signalling from higher layers
UE specific midambles may be signalled by higher layersto UE's as a part of the physical channel configuration, if:

- multiple UEs use the physical channelsin one DL time slot; and

- beamforming is applied to all of these DL physical channels; and
- no closed loop TxDiversity is applied to any of these DL physical channels;

or
- PDSCH physical layer signalling based on the midambleis used.

5.6.1.2 Midamble Allocation by layer 1

5.6.1.2.1 Default midamble

If amidambleis not explicitly assigned and the use of the common midamble allocation scheme is not signalled by
higher layers, the UE shall derive the midambles from the allocated channelisation codes and shall use an individual
midamble for each channelisation code group containing one primary and a set of secondary channelisation codes. The
association between midambles and channelisation code groupsis given in annex A.3. All the secondary channelisation
codes within a set use the same midambl e as the primary channelisation code to which they are associated.

Higher layers shall allocate the channelisation codes in a particular order. Secondary codes shall only be alocated if the
associated primary codeis aso allocated. If midambles are reserved for the beacon channels, al primary and secondary
channelisation codes that are associated with the reserved midambles shall not be used.

Channelisation codes of one channelisation code group shall not be allocated to different UE's.

In the case that secondary channelisation codes are used, secondary channelisation codes of one channelisation code
group shall be allocated in ascending order, with respect to their numbering, and beginning with the lowest code index
in this channelisation code group.

The UE shall assume different channel estimates for each of the individual midambles.

The default midamble allocation shall not apply for those downlink channels that are intended for a UE which will be
the only UE assigned to a given time slot or slots for the duration of the assigned channel's existence (asin the case of
high rate services).

5.6.1.2.2 Common Midamble

The use of the common midamble allocation scheme is signalled to the UE by higher layers as a part of the physical
channel configuration. A common midamble may be assigned by layer 1 to all physical channelsin one DL time dot, if:

- asingle UE usesall physical channelsin one DL time slot (asin the case of high rate service);
or

- multiple UEs use the physical channelsin one DL time slot; and

- no beamforming is applied to any of these DL physical channels; and

- no closed loop TxDiversity is applied to any of these DL physical channels; and

- midambles are not used for PDSCH physical layer signalling.
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The number of channelisation codes currently employed in the DL time slot is associated with the use of a particular
common midamble. Different associations apply for different burst types and cell configurations with respect to the
maximum number of midambles, see annex BC.

5.6.2 Midamble Allocation for UL Physical Channels

If the midambleis explicitly assigned by higher layers, an individual midamble shall be assigned to al UE’sin one UL
time slot.

If no midamble is explicitly assigned by higher layers, the UE shall derive the midamble from the channelisation code
that is used for the data part (except for TFCI/TPC) of the burst. The associations between midamble and channelisation
code are the same as for DL physical channels.

5.7 Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midamblesin atimesot and the sum of the
powers allocated to the data symbol fields. The transmit power within atimeslot is hence constant.

The midambl e transmit power of beacon channelsis equal to the reference power. If SCTD is used for beacon channels,
the reference power is equally divided between the midambles m® and m®.

The midambl e transmit power of all other physical channels depends on the midamble allocation scheme used. The
following rules apply

- Incase of Default Midamble Allocation, every midamble is transmitted with the same power as the associated
codes.

- In case of Common Midamble Allocation in the downlink, the transmit power of this common midambleis such
that there is no power offset between the data parts and the midambl e part of the overall transmit signal within
onetime slot.

- Incase of UE Specific Midamble Allocation, the transmit power of the UE specific midambleis such that there
isno power offset between the data parts and the midamble part of every user within one time slot.

The following figure 18 depicts the midamble powers for the different channel types and midamble allocation schemes.
Notel: Infigure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes.

Note2: The common midamble allocation and the midamble allocation by higher layers are not applicable in
those beacon time slots, in which the P-CCPCH islocated, see section 5.6.1.
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No Beacon Time Slots Beacon Time Slots when SCTD is not applied Beacon Time Slots when SCTD is applied
ph P A P A
c(1) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Common Channels Midamble m(1) Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation Midamble m(x) Midamble m(x)
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
pA ph pA
cd) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Midamble m(1) Midamble m(1)
Channels Channels Channels Channels
(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midea;“ble Midamble m(2 ) Midamble m(3) Midamble m(3)
Allocation <20 <2 <2 < < <

c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
Midamble m(K ce.y ) Midamble m(K ce.. ) Midamble m(K ce. )
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K ¢g,. ); in the P-CCPCH Time Slot M = 2, independent of K ¢
Kcew : Number of usable Midamble Shifts in this Cell
A
P P A P A
Codes of Midamble m(1) Codes of Beacon Midamble m(1) Beacon Beacon Midamble m(1) Beacon
CCTrCH 1 CCTrCH 1 Channels Channels Channels Channels
Midamble m(2)
Midamble
X Codes of Codes of Codes of Codes of Codes of Codes of
"OS?‘LO” by CcCTrcH 2 Midamble m(2) CCTrCH 2 CcCTrcH 1 Midamble m(3) CCTreH 1 CcCTrcH 1 Midamble m(3) CCTreH 1
igher

Layers

Codes of . Codes of Codes of . Codes of Codes of Codes of
Midambl K Midambl K Midambl K
CcCTrcHU idamble MK ca) | corrcny CCTIcHU idamble MK ca )| corrcny CCTICHU damble M(K ez )| corichy

U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Keew : Number of usable Midamble Shifts in this Cell

Figure 18: Midamble powers for the different midamble allocation schemes

65A Physical channels for the 1.28 Mcps option

All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering
(SFN), see [14]. Depending on the resource allocation, the configuration of radio frames or timeslots becomes different.
All physical channels need guard symbolsin every timeslot. The time slots are used in the sense of a TDMA component
to separate different user signalsin the time and the code domain. The physical channel signal format for 1.28Mcps
TDD is presented in figure 1918A.

A physical channel in TDD isaburst, which is transmitted in a particular timeslot within allocated Radio Frames. The
allocation can be continuous, i.e. the time dot in every frame is allocated to the physical channel or discontinuous, i.e.
thetime slot in asubset of all framesis allocated only. A burst isthe combination of a data part, amidamble and a
guard period. The duration of aburst is one time slot. Several bursts can be transmitted at the same time from one
transmitter. In this case, the data part must use different OV SF channelisation codes, but the same scrambling code. The
midamble part has to use the same basic midamble code, but can use different midambles.

Radio frame (10ms)
« >

frame #i frame #i+1

subframe (5ms)
P

subframe #1 subframe #2

timeslot #0 timeslot #1 timeslot #2 timeslot #6

Figure 1918A: Physical channel signal format for 1.28Mcps TDD option
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The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation
codeis a OV SF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is
depending on the used spreading factor of the used OV SF code.

So aphysical channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation The
scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical channel
is established, a start frame is given. The physical channels can either be of infinite duration, or aduration for the
allocation can be defined.

65A.1 Frame structure

The TDMA frame has a duration of 10 msand is divided into 2 sub-frames of 5ms. The frame structure for each sub-
frame in the 10ms frame length is the same.

<4— Subframe 5ms (6400chip)

v

Switching Point

o ERENEN RN

DwPTS GP (96chips) UpPT§ Switching Point
(96¢hips) (160chips)

Figure 2018B: Structure of the sub-frame for 1.28Mcps TDD option

Time slot#n (n from O to 6): the n™ traffic time slot, 864 chips duration;
DwPTS: downlink pilot time slot, 96 chips duration;
UpPTS: uplink pilot time slot, 160 chips duration;

GP: main guard period for TDD operation, 96 chips duration;

In Figure 2018B, the total number of traffic time slots for uplink and downlink is 7, and the length for each traffic time
slot is 864 chips duration. Among the 7 traffic time slots, time slot#0 is always allocated as downlink while time slot#1
isalways allocated as uplink. The time slots for the uplink and the downlink are separated by switching points. Between
the downlink time slots and uplink time slots, the specia period is the switching point to separate the uplink and
downlink. In each sub-frame of 5ms for 1.28Mcps option, there are two switching points (uplink to downlink and vice
versa).

Using the above frame structure, the 1.28Mcps TDD option can operate on both symmetric and asymmetric mode by
properly configuring the number of downlink and uplink time slots. In any configuration at |east one time dot (time
dlot#0) has to be allocated for the downlink and at least one time slot has to be allocated for the uplink (time slot#1).

Examples for symmetric and asymmetric UL/DL allocations are given in figure 2218C.
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ST A T4

symmetric DL/UL allocation

< S >

vt It vlvlv]v

asymmetric DL/UL allocation

Figure 2118C: 1.28Mcps TDD sub-frame structure examples

65A.2 Dedicated physical channel (DPCH)

The DCH as described in subclause 4.1 'Dedicated transport channels' is mapped onto the dedicated physical channel.

65A.2.1 Spreading
The spreading of physical channelsisthe sasmeasin 3.84 Mcps TDD (cf. 5.2.1 'Spreading).

65A.2.2 Burst Format

A traffic burst consists of two data symbol fields, a midamble of 144 chips and a guard period. The data fields of the
burst are 352 chips long. The corresponding number of symbols depends on the spreading factor, asindicated in table
98A below. The guard period is 16 chip periods long.

The burst format is shown in Figure 2218D. The contents of the traffic burst fieldsis described in table 108B.

Table 8A9: number of symbols per data field in a traffic burst

Spreading factor (Q) Number of symbols (N) per data field in Burst
1 352
2 176
4 88
8 44
16 22

Table 8B10: The contents of the traffic burst format fields

Chip number [ Length of field in chips Length of field in Contents of field
(CN) symbols
0-351 352 cf table 98A Data symbols
352-495 144 - Midamble
496-847 352 cf table 98A Data symbols
848-863 16 - Guard period
Data symbols Midamble Data symbols fGP
352 chips 144 chips 352 chips cP
864*T,
< >

Figure 2218D: Burst structure of the traffic burst format (GP denotes the guard period and CP the
chip periods)
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65A.2.2.1  Transmission of TFCI
The traffic burst format provides the possibility for transmission of TFCI in uplink and downlink.

The transmission of TFCI is configured by higher Layers. For each CCTrCH it isindicated by higher layer signalling,
which TFCI format is applied. Additionally for each allocated timeslot it is signalled individually whether that timeslot
carriesthe TFCI or not. The TFCI is aways present in the first timeslot in aradio frame for each CCTrCH. If atime slot
contains the TFCI, then it is always transmitted using the physical channel with the lowest physical channel sequence
number (p) in that timeslot. Physical channel sequence numbering is determined by the rate matching function and is
described in[7].

The transmission of TFCI isdone in the data parts of the respective physical channel, this means that TFCI code word
bits and data bits are subject to the same spreading procedure as depicted in [8]. Hence the midamble structure and
length is not changed.

The TFCI code word bits are equally distributed between the two subframes and the respective data fields. The TFCI
code word is to be transmitted possibly either directly adjacent to the midamble or after the SS and TPC symbols.
Figure 2318E shows the position of the TFCI code word in atraffic burst, if neither SS nor TPC are transmitted. Figure
2418F shows the position of the TFCI code word in atraffic burst , if SS and TPC are transmitted.

1s patof TFCI codeword 2nd partof TFClcodeword 3 rd partof TFCI codeword 4 th partof TFCI codewprd
G G
Datasymbols Midamble Datasymbols Data symbols Midamble Datasymbols
l‘i Time dot x (864 Chips)"l I‘ Timedotx (864 Chips) —¥
< Sub-frame 5ms < Sub-frame 5ms »
| Lt | L
< Radio Frame 10ms >

Figure 2318E: Position of the TFCI code word in the traffic burst in case of no TPC and SSin 1.28

Mcps TDD
1 part of TFCI code word TPC  symbols J’ 3rd part of TFCI code word TPC, symbols
\ Ss SYmF‘)'S 2nd part of TFCI codle word \ S5 symbals tie word

Data symbols N Midamble \ %I Data symbols N Midamble % %IE
|<7Times|otx(864cmps)4>l F—rimegotx (864c:hips)—>|

Sub-frame 5ms < Sub-frame 5ms
Lt |

A

< Radio Frame 10ms »

Figure 2418F:Position of the TFCI code word in the traffic burst in case of TPC and SSin 1.28 Mcps
TDD

65A.2.2.2  Transmission of TPC
The burst type for dedicated channel s provides the possibility for transmission of TPC in uplink and downlink.

The transmission of TPC is done in the data parts of the traffic burst. Hence the midamble structure and length is not
changed. The TPC information is to be transmitted directly after the SS information, which is transmitted after the
midamble. Figure 2518G shows the position of the TPC command in a traffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated timedlot it is
signaled individually whether that timeslot carries TPC information or not. If applied in atimeslot, transmission of

TPC symbolsis done in the data parts of the traffic burst and they are transmitted using the physical channel with the
lowest physical channel sequence number (p) in that timeslot. Physical channel sequence numbering is determined by
the rate matching function and is described in [7].
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TPC symbols may also be transmitted on more than one physical channel in atime slot. For this purpose, higher layers
alocate an additional number of Nypc physical channels, individually for each time slot. The TPC symbols shall then be
transmitted using the physical channels with the Nypc+1 lowest physical channel sequence numbers (p) in that time slot.
Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate
matching function resultsin Nry < Ntpc+1 remaining physical channelsin thistime slot, TPC symbols shall be
transmitted only on the Ngy remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective

physical channel.
SS symbol(\s\ TP‘C/ symbol(s)
o

Data symbols Midamble Data symbols P
< >
144 chips
< Ny
« ] V.l
864 Chips

Figure 2518G: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers
individually for each timedlot:

1) one TPC symbol
2) no TPC symbols
3) 16/SF TPC symbols
S0, in case 3), when SF=1, there are 16 TPC symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

In the following the uplink is described only. For the description of the downlink, downlink (DL) and uplink (UL) have
to be interchanged.

Each of the TPC symbols for uplink power control in the DL will be associated with an UL time slot and an UL
CCTrCH pair. This association varies with

- the number of alocated UL time slots and UL CCTrCHSs on these time dots (time slot and CCTrCH pair) and
- theallocated TPC symbolsintheDL.
In case aUE has
- more than one channelisation code
and/or
- channelisation codes being of lower spreading factor than 16 and using 16/SF SS and 16/SF TPC symbols,

the TPC commands for each ULtime slot CCTrCH pair (all channelisation codes on that time slot belonging to the same
time slot and CCTrCH pair have the same TPC command) will be distributed to the following rules:

1. The ULtime slotsand CCTrCH pairs the TPC commands are intended for will be numbered from the first to the
last ULtime slot and CCTrCH pair allocated to the regarded UE (starting with 0). The number of atime slot and
CCTrCH pair is smaller then the number of another time slot and CCTrCH pair within the same time dot if its
spreading code with the lowest SC number according to the following table has alower SC number then the
spreading code with the lowest SC number of the other time slot and CCTrCH pair.

2. The commanding TPC symbolson all DL CCTrCHs alocated to one UE are numbered consecutively starting
with zero according to the following rules:

a) The numbers of the TPC commands of aregarded DL time slot are lower than those of DL time slots being
transmitted after that time slot
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b) Within aDL time slot the numbers of the TPC commands of a regarded channelisation code are lower than
those of channelisation codes having a higher spreading code number

The spreading code number is defined by the following table (se€[8]):

SC number SF (Q) Walsh code number (k)
0 16 (k=1)
Cq-16
15 16 (k=16)
Co=16
16 8 (k=1)
Co=s
23 8 (k=8)
Co=s
24 4 (k=1)
Co=1
27 4 (k=4)
Co-4
28 2 (k=1)
Co-2
29 2 (k=2)
Co-2
30 1 (k=1)
Co-1

Note: Spreading factors 2-8 are not used in DL

¢) Within achannelisation code numbers of the TPC commands are lower than those of TPC commands being
transmitted after that time

The following eguation is used to determine the UL time slot which is controlled by the regarded TPC symbol in the
DL:

UL pos = (S:N‘m‘IUL_TPCwmbols +TPCpypos + ((SFN'[NUL_TPcmbols +TPCDLpos)diV(NULs|ot )»mOd(NULscot)
where
UL pos is the number of the controlled uplink time slot and CCTrCH pairs.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can
be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

NuL_pcsymbals 1S the number of UL TPC symbolsin a sub-frame.

TPCpy pes is the number of the regarded UL TPC symbol in the DL within the sub-frame.
NuLsot IS the number of UL slotsand CCTrCH pairsin a frame.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between TPC
symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are
Set.

In Annex CBG two examples of the association of TPC commands to time slots and CCTrCH pairs are shown.

Coding of TPC:
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The relationship between the TPC Bits and the transmitter power control command for QPSK isthe same asin the
3.84Mcps TDD cf. [5.2.2.5 *Transmission of TPC'].

The relationship between the TPC Bits and the transmitter power control command for 8PSK is givenin table 218C

Table 8C11: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 'Down’ Decrease Tx Power
110 ‘Up' Increase Tx Power

65A.2.2.3  Transmission of SS

The burst type for dedicated channels provides the possibility for transmission of uplink synchronisation control
(ULSC).

The transmission of ULSC is done in the data parts of the traffic burst. Hence the midamble structure and length is not
changed. The ULSC information isto be transmitted directly after the midamble. Figure 2618H shows the position of
the SS command in atraffic burst.

For every user the ULSC information shall be transmitted at least once per transmitted sub-frame.

For each allocated timedlot it is signalled individually whether that timeslot carries UL SC information or not. If applied
in atime dot, transmission of SS symbolsisdone in the data parts of the traffic burst and they are transmitted using the
physical channel with the lowest physical channel sequence number (p) in that timeslot. Physical channel sequence
numbering is determined by the rate matching function and is described in [7].

SS symbols may also be transmitted on more than one physical channel in atime slot. For this purpose, higher layers
alocate an additional number of Nss physical channels, individually for each time slot. The SS symbols shall then be
transmitted using the physical channels with the Nss+1 lowest physical channel sequence numbers (p) in that time slot.
Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate
matching function resultsin Ngy < Nsst+1 remaining physical channelsin thistime slot, SS symbols shall be transmitted
only on the Ngy remaining physical channels.

The SS symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective
physical channel.

The SSis utilised to command atiming adjustment by (k/8) Tc each M sub-frames, where Tc isthe chip period. The k
and M values are signalled by the network. The SS, asone of L1 signals, isto be transmitted once per 5ms sub-frame.

M (1-8) and k (1-8) can be adjusted during call setup or readjusted during the call.

Note: The smallest step for the SS signalled by the UTRAN is 1/8 Tc. For the UE capabilities regarding the SS
adjustment of the UE it is suggested to set the tolerance for the executed command to be [1/9;1/7] Tc.

SS wmbol(\s\

Data symbols Midamble Data symbols P
< >
144 chips
< Ny,
N 7
864 Chips

Figure 2618H: Position of ULSC information in the traffic burst (downlink and uplink)

Note that for the uplink where there is no SS symbol used, the SS symbol space is reserved for future use. This can keep
UL and DL slots the same structure.

For the number of SS symbols per time slot there are 3 possihilities, that can be configured by higher layersindividualy
for each time dlot:
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- one SS symbol
- no SSsymbol
- 16/SF SS symbols
S0, in case 3, when SF=1, there are 16 SS symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

Each of the SS symbolsin the DL will be associated with an UL time slot depending on the allocated UL time slots and
the allocated SS symbolsinthe DL.

Note: Even though the different time slots of the UE are controlled with independent SS commands, the UE is hot in
need to execute SS commands leading to a deviation of more than [3] chip with respect to the average timing advance
applied by the UE.

The synchronisation shift commands for each UL time dlot (all channelisation codes on that time slot have the same SS
command) will be distributed to the following rules:

1. The UL time dlotsthe SS commands are intended for will be numbered from the first to the last UL time slot
occupied by the regarded UE (starting with 0) considering all CCTrCHs allocated to that UE.

2. The commanding SS symbols on all downlink CCTrCHs allocated to one UE are numbered consecutively
starting with zero according to the following rules:

@) The numbers of the SS commands of aregarded DL time slot are lower than those of DL time slots being
transmitted after that time slot

b) Within aDL time slot the numbers of the SS commands of aregarded channelisation code are lower than
those of channelisation codes having a bigger spreading code number

The spreading code number is defined by the following table: (see TS 25.223)

Spreading SF (Q) Walsh code number (k)
code
number
0 16 (k=1)
CQ=16
15 16 (k=16)
CQ:16
Spreading
factors 2-8
are nor used
in DL
30 1 (k=1)
CQ:1

¢) Within achannelisation code numbers of the SS commands are lower than those of SS commands being
transmitted after that time

The following equation is used to determine the UL time slot which is controlled by the regarded SS symbol:

ULpos = (S:N'[N SSsymbols + $pos + ((S:N'[NSSQ/mbOIs + SSpos}jiV(NULsiot )»mOd(NULsIot ) ’
where

UL pos is the number of the controlled uplink time slot.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can be
derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

Nsssymbols IS the number of SS symbolsin aframe.
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SS,0s is the number of the regarded SS symbol within the sub-frame.
NuLgot iSthe number of UL dlotsin aframe.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between SS
symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are
Set.

The relationship between the SS Bits and the SS command for QPSK isthe given in table £28D:

Table 8D42: Coding of the SS for QPSK

SS Bits SS command Meaning
00 '‘Down' Decrease synchronisation shift by k/8 Tc
11 'Up' Increase synchronisation shift by k/8 Tc
01 ‘Do nothing’ No change

The relationship between the SS Bits and the SS command for 8PSK is given in table 138E:

Table 8E13: Coding of the SS for 8PSK

SS Bits SS command Meaning
000 'Down’ Decrease synchronisation shift by k/8 Tc
110 '‘Up’ Increase synchronisation shift by k/8 Tc
011 ‘Do nothing’ No change

65A.2.2.4  Timeslot formats

Thetimedot format depends on the spreading factor, the number of the TFCI code word bits, the number of SS and
TPC symbols and the applied modulation scheme (QPSK/8PSK) as depicted in the following tables.
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65A.2.2.4.1 Timeslot formats for QPSK

65A.2.2.4.1.1 Downlink timeslot formats

Slot
Format
#

Spreading
Factor

Table 8F24 : Time slot formats for the Downlink

Midamble
length
(chips)

Ntrcl

code word

(bits)

Nss & Ntpc
(bits)

Bits/slot

Nbatassiot

(bits)

Ndata/data
field(1)

(bits)

Ndatasdata
field(2)

0
1
2
3
4
5
6
7
8
9
11 1 144 4 0&0 1408 1406 702 704
12 1 144 8 0&0 1408 1404 702 702
13 1 144 16 0&0 1408 1400 700 700
14 1 144 32 0&0 1408 1392 696 696
15 1 144 0 282 1408 1404 704 700
16 1 144 4 28&2 1408 1402 702 700
17 1 144 8 282 1408 1400 702 698
18 1 144 16 282 1408 1396 700 696
19 1 144 32 282 1408 1388 696 692
20 1 144 0 32 & 32 1408 1344 704 640
21 1 144 4 32 & 32 1408 1342 702 640
22 1 144 8 32 & 32 1408 1340 702 638
23 1 144 16 32 & 32 1408 1336 700 636
24 1 144 32 32 & 32 1408 1328 696 632
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65A.2.2.4.1.2

Slot
Format
#

Uplink timeslot formats

Spreading
Factor

42
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Table 8G15 : Time slot formats for the Uplink

Midamble
length
(chips)

Nrrc
code word

(bits)

Nss & Ntpc
(bits)

Bits/slot

Nbatassiot

(bits)

Ndatasdata
field(1)
(bits)

Ndata/data
field(2)
(bits)

41 2 144 4 0&0 704 702 350
42 2 144 8 0&0 704 700 350
43 2 144 16 0&0 704 696 348
44 2 144 32 0&0 704 688 344
45 2 144 0 28&2 704 700 352 348
46 2 144 4 2&2 704 698 350 348
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Slot Spreading || Midamble Ntrc Nss & Ntpc || Bits/slot || Npatassiot Ndata/data Ndata/data
Format Factor length code word (bits) (bits) field(1) field(2)
# (chips) (bits) (bits) (bits)
2
2
2
2
2
2
2
2
55 1 144 0 0&0 1408 1408 704 704
56 1 144 4 0&0 1408 1406 702 704
57 1 144 8 0&0 1408 1404 702 702
58 1 144 16 0&0 1408 1400 700 700
59 1 144 32 0&0 1408 1392 696 696
60 1 144 0 282 1408 1404 704 700
61 1 144 4 2&2 1408 1402 702 700
62 1 144 8 282 1408 1400 702 698
63 1 144 16 2&2 1408 1396 700 696
64 1 144 32 2&2 1408 1388 696 692
65 1 144 0 32 & 32 1408 1344 704 640
66 1 144 4 32& 32 1408 1342 702 640
67 1 144 8 32 & 32 1408 1340 702 638
68 1 144 16 32 & 32 1408 1336 700 636
69 1 144 32 32 & 32 1408 1328 696 632
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‘ 65A.2.2.4.2 Time slot formats for 8PSK

The Downlink and the Uplink timeslot formats are described together in the following table.

‘ Table 8H16: Timeslot formats for 8PSK modulation

Slot Spreading || Midamble NtEc Nss & Ntpc || Bits/slot || Npatassiot Ndata/data Ndata/data

Format Factor length code word (bits) (bits) field(1) field(2)
# (chips) (bits) (bits)
0 1 144 0 0&0 2112 2112 1056 1056
1 1 144 6 0&0 2112 2109 1053 1056
2 1 144 12 0&0 2112 2106 1053 1053
3 1 144 24 0&0 2112 2100 1050 1050
4 1 144 48 0&0 2112 2088 1044 1044
5 1 144 0 3&3 2112 2106 1056 1050
6 1 144 6 3&3 2112 2103 1053 1050
7 1 144 12 3&3 2112 2100 1053 1047
8 1 144 24 3&3 2112 2094 1050 1044
9 1 144 48 3&3 2112 2082 1044 1038
10 1 144 0 48 & 48 2112 2016 1056 960
11 1 144 6 48 & 48 2112 2013 1053 960
12 1 144 12 48 & 48 2112 2010 1053 957
13 1 144 24 48 & 48 2112 2004 1050 954
14 1 144 48 48 & 48 2112 1992 1044 948

65A.2.3 Training sequences for spread bursts

In this subclause, the training sequences for usage as midambles are defined. The training sequences, i.e. midambles, of
different users active in the same cell and same time dot are cyclically shifted versions of one single basic midamble
code. The applicable basic midamble codes are givenin Annex AAB.1.

The basic midamble codesin Annex AAB.1 arelisted in hexadecimal notation. The binary form of the basic midamble
code shall be derived according to table 178l below.
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Table 811:7: Mapping of 4 binary elements M on a single hexadecimal digit:

4 binary elements M Mapped on hexadecimal digit
-1-1-1-1 0

1 ! [ 1 ]
PP PR PPR
!
PRrRP LR aPR L
Ll N
=

'
[

PrRPRPRPRRPRPRP
[EEY
TMUOW>OOoO~NOUTNWNER

[ el

For each particular basic midamble code, its binary representation can be written as a vector My, :

m, =(m,m,,...,m;) @

According to Annex AAB.1, the size of thisvector M, isP=128. As QPSK modulation is used, the training sequences
are transformed into a complex form, denoted as the complex vector M :

mP:(r_n11m21"'1mP) )

The elements M, of M, are derived from elements M, of M using equation (3):
m =(j)' 0n foral i =1,...,P ©)
Hence, the elements M, of the complex basic midamble code are alternating real and imaginary.

To derive the required training sequences, this vector M, is periodically extended to the size:

e = Ly +(K-DW @)
Notes on equation (4):
K and W aretaken from Annex AAB.1

So we obtain a new vector M containing the periodic basic midamble sequence:
m = mpmz’---’mim):(ml’mz’---’mLmﬂK—l)W) ®)
The first P elements of this vector M are the same ones asin vector My, , the following elements repeat the beginning:

m =m _, forthesubset i =(P+1),...,1 ., (6)
Using this periodic basic midamble sequence M for each user k a midamble m(k) of length L, is derived, which can
be written as a user specific vector:

m® = (m{, mf?,..,m)

(7)
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(k)

The L, midamble elements M, are generated for each midamble of the k users (k = 1,...,K) based on:

MY =M, gw with i =1, L, and k =1,...,K 8)

The midambl e sequences derived according to equations (7) to (8) have complex values and are not subject to
channelisation or scrambling process, i.e. the elements mi(k) represent complex chips for usage in the pulse shaping
process at modulation.

The term ’amidamble code set’ or ’a midamble code family’ denotes K specific midamble codes m(k) s k=1,...,K,
based on a single basic midamble code M according to (1).

65A.2.4 Beamforming

Beamforming is same as that of the 3.84Mcps TDD, cf. [ 5.2.4 Beamforming ].

65A.3 Common physical channels

65A.3.1 Primary common control physical channel (P-CCPCH)

The BCH as described in section 4.1.2 *Common Transport Channels’ is mapped onto the Primary Common Control
Physical Channels (P-CCPCH1 and P-CCPCHZ2). The position (time slot / code) of the P-CCPCHs isfixed in the
1.28Mcps TDD. The P-CCPCHs are mapped onto the first two code channels of timed ot#0 with spreading factor of 16.
The P-CCPCH is aways transmitted with an antenna pattern configuration that provides whole cell coverage.

65A.3.1.1 P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16. The P-CCPCH1 and P-CCPCH2 always use
(k=1) (k=2)

channelisation code CQ16 ang Q=18 respectively.

65A.3.1.2 P-CCPCH Burst Format

The burst format as described in section-6section 5A.2.2 is used for the P-CCPCH. No TFCI is applied for the P-
CCPCH.

65A.3.1.3 P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 65A.2.3 are used for the P-CCPCH.

65A.3.2 Secondary common control physical channel (S-CCPCH)
PCH and FACH as described in subclause 4.1.2 are mapped onto one or more secondary common control physical

channels (S-CCPCH). In this way the capacity of PCH and FACH can be adapted to the different requirements. The
time slot and codes used for the SS=CCPCH are broadcast on the BCH.

65A.3.2.1 S-CCPCH Spreading
The S-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in subclause 65A.2.1.

65A.3.2.2 S-CCPCH Burst Format

The burst format as described in section-6section 5A.2.2 is used for the S-CCPCH. TFCI may be applied for S-
CCPCHs.
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65A.3.2.3 S-CCPCH Training sequences
The training sequences, i.e. midambles, as described in the subclause 65A.2.3 are also used for the S-CCPCH.

65A.3.3 Fast Physical Access CHannel (FPACH)

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment. FPACH makes use of one
code with spreading factor 16, so that its burst is composed by 44 symbols. The spreading code, training sequence and

time slot position are configured by the network and signalled on the BCH.

65A.3.3.1  FPACH burst

The FPACH burst contains 32 information bits. Table £88J reports the content description of the FPACH information
bits and their priority order:

Table 8J18: FPACH information bits description

Information field Length (in bits)
Signature Reference Number 3 (MSB)
Relative Sub-Frame Number 2
Received starting position of the UpPCH 11
(UpPCHpos)
Transmit Power Level Command for RACH 7
message
Reserved bits 9 (LSB)
(default value: 0)

In the use and generation of the information fieldsis explained in [9].

65A.3.3.1.1 Signhature Reference Number
The reported number corresponds to the numbering principle for the cell signatures as described in [8].
The Signature Reference Number value rangeis 0 — 7 coded in 3 bits such that:

bit sequence(0 0 0) corresponds to the first signature of the cell; ...; bit sequence (1 1 1) corresponds to the 8"
signature of the cell.

65A.3.3.1.2 Relative Sub-Frame Number
The Relative Sub-Frame Number value range is 0 — 3 coded such that:

bit sequence (0 0) indicates one sub-frame difference; ...; bit sequence (1 1) indicates 4 sub-frame difference.

65A.3.3.1.3 Received starting position of the UpPCH (UpPCHpos)
The received starting position of the UpPCH value range is 0 — 2047 coded such that:

bit sequence (0 0 ... 0 0 0) indicates the received starting position zero chip; ...; bit sequence (11 ... 111)
indicates the received starting position 2047* 1/8 chip.

65A.3.3.1.4 Transmit Power Level Command for the RACH message

The transmit power level command is transmitted in 7 bits.

65A.3.3.2 FPACH Spreading

The FPACH uses only spreading factor SF=16 as described in subclause 65A.3.3. The set of admissible spreading codes
for use on the FPACH is broadcast on the BCH.
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65A.3.3.32 FPACH Burst Format

The burst format as described in section-6section 5A.2.2 is used for the FPACH.

65A.3.3.43 FPACH Training sequences

The training sequences, i.e. midambles, as described in subclause 65A.2.3 are used for FPACH.

65A.3.3.54 FPACH timeslot formats

The FPACH uses dot format #0 of the DL time slot formats given in subclause 65A.2.2.4.1.1.

65A.3.4 The physical random access channel (PRACH)

The RACH as described in subclause 4.1.2 is mapped onto one or more uplink physical random access channels
(PRACH). In such away the capacity of RACH can be flexibly scaled depending on the operators need.

65A.3.4.1 PRACH Spreading

The uplink PRACH uses either spreading factor SF=16, SF=8 or SF=4 as described in subclause 65A.2.1. The set of
admissible spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH
(within the RACH configuration parameters on the BCH).

65A.3.4.2 PRACH Burst Format

The burst format as described in section-6section 5A.2.2 is used for the PRACH.

65A.3.4.3 PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a
single periodic basic code. The basic midamble codes as described in subclause 65A.2.3 are used for PRACH.

65A.3.4.4 PRACH timeslot formats

The PRACH uses the following time slot formats taken from the uplink timeslot formats described in sub-clause
65A.2.2.4.1.2:

Spreading Factor Slot Format
#
16 0
8 10
4 25

65A.3.4.5  Association between Training Sequences and Channelisation Codes

The association between training sequences and channelisation codes of PRACH in the 1.28McpsTDD is same as that
of the DPCH.

65A.3.5 The synchronisation channels (DwWPCH, UpPCH)

There are two dedicated physical synchronisation channels —DwPCH and UpPCH in each 5ms sub-frame of the
1.28Mcps TDD. The DWPCH is used for the down link synchronisation and the UpPCH is used for the uplink
synchronisation.

The position and the contents of the DwPCH are equal to the DWPTS as described in the subclause 65A.1., while the
position and the contents of the UpPCH are equal to the UpPTS.

The DWPCH is transmitted at each sub-frame with an antenna pattern configuration which provides whole cell
coverage. Furthermore it is transmitted with a constant power level which is signalled by higher layers.
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The burst structure of the DwPCH ( DWPTY) is described in the figure 2718I.

75us
a L g

GP(32chips) SYNC_DL (64chips)

Figure 2718I: burst structure of the DwWPCH ( DWPTS)

Note: 'GP for 'Guard Period'
‘ The burst structure of the UpPCH ( UpPTS) is described in the figure 2818J.

125us

) >

SYNC_UL(128chips) | GP(32chips)

Figure 2818J: burst structure of the UpPCH ( UpPTS)

The SYNC-DL code in DWPCH and the SYNC-UL code in UpPCH are not spreaded. The details about the SYNC-DL
and SYNC-UL code are described in the corresponding subclause and annex in [8].

65A.3.6 Physical Uplink Shared Channel (PUSCH)

For Physical Uplink Shared Channel (PUSCH) the burst structure of DPCH as described in subclause 65A.2 and the
training sequences as described in subclause 65A.2.3 shall be used. PUSCH provides the possibility for transmission of
TFCI, SS, and TPC in uplink.

The PUSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.5 Physical Uplink
Shared Channel (PUSCH)].
65A.3.7 Physical Downlink Shared Channel (PDSCH)

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as described in subclause 65A.2 and the
training sequences as described in subclause 65A.2.3 shall be used. PDSCH provides the possibility for transmission of
TFCI, SS, and TPC in downlink.

The PDSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.6 Physical Downlink
Shared Channel (PDSCH)].

65A.3.8 The Page Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isa physical channel used to carry the paging indicators.

65A.3.8.1 Mapping of Paging Indicators to the PICH bits
Figure 2918K depicts the structure of a PICH transmission and the numbering of the bits within the bursts. The burst

type as described in [65A.2.2 ‘Burst Format'] is used for the PICH. Np;g bits are used to carry the paging indicators,
where NPIB:352-
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Bits for Page Indication Bits for Page Indication Bits for Page Indication its for Page Indication
‘-~ ‘-~ ‘+—> >
s1 S5 Sin s3 Sws S S Saue Sis Sss1
Midamble ‘ |Guard Period Midamble \ |Guard Period
Midamble \ |Guard Period Midamble \ |Guard Period
s s Syra Sa Sire Sus Sz 350 180 Sasz
Time Slot#i, subframe #1 Time Slot#i, subframe #2

{0, 2, 3, 4,5, 6}

Figure 2918K: Transmission and numbering of paging indicator
carrying bits in the PICH bursts

Each paging indicator P, (where P, =0, ..., Np-1, P, O {0, 1}) in one radio frame is mapped to the bits
{ SoL LSl gyt @+1} insubframe #1 or subframe #2.

The setting of the paging indicators and the corresponding PICH bitsis described in [7].

Np paging indicators of length Lp=2, Lp=4 or Ly=8 symbols are transmitted in each radio frame that contains the
PICH. The number of paging indicators Np, per radio frameis given by the paging indicator length, which signalled by
higher layers. In table 298K this number is shown for the different possibilities of paging indicator lengths.

Table 8K19: Number Np, of paging indicators per radio frame for
different paging indicator lengths Lp,

Lp=2 Lp=4 Lpi=8
Npi per radio frame 88 44 22

65A.3.8.2  Structure of the PICH over multiple radio frames

The structure of the PICH over multiple radio frames is common with 3.84 Mcps TDD, cf. [5.3.7.2 Structure of the
PICH over multiple radio frames]

65A.4 Transmit Diversity for DL Physical Channels

Table 208L summarizes the different transmit diversity schemes for different downlink physical channel typesin
1.28Mcps TDD that are described in [9].

Table 8L20: Application of Tx diversity schemes on downlink physical channel types in 1.28Mcps

TDD
"X" —can be applied, "—" — must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD sctp v
P-CCPCH X X —
S-CCPCH X X -
DwPCH X — —
DPCH X — X
PDSCH X X X
PICH X X -

(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations.

65A.5 Beacon characteristics of physical channels

For the purpose of measurements, common physical channels that are allocated to particular locations (time slot, code)
shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The location of the beacon channelsis called beacon location. The beacon
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channels shall provide the beacon function, i.e. areference power level at the beacon location, regularly existing in each
subframe. Thus, beacon channels must be present in each subframe.
65A.5.1 Location of beacon channels

The beacon location is described as follows :

The beacon function shall be provided by the physical channels that are allocated to channelisation code Cék:llg and

52 in Timeslot#0.

Note that by this definition the P-CCPCH aways has beacon characteristics.

65A.5.2 Physical characteristics of the beacon function
The beacon channels shall have the following physical characteristics.
They:

- aretransmitted with reference power;

- aretransmitted without beamforming;

- use midamble m®¥ and m® exclusively in thistime slot

The reference power corresponds to the sum of the power allocated to both midambles m and m®. Two possibilities
exist:
- If SCTD antenna diversity is not applied to beacon channels, all the reference power of any beacon channel is
allocated to m™®.

- If SCTD antennadiversity is applied to beacon channels, for any beacon channel midambles m® and m® are
each alocated half of the reference power.

65A.6 Midamble Allocation for Physical Channels

The midamble alocation schemes for physical channels are the same as in the 3.84Mcps TDD option. The associations
between channelisation codes and midambles for the default and common midamble allocation differ from the 3.84
Mcps TDD option. The associations are given in Annex AAB.2 [Association between Midambles and channelisation
Codes] and D [Signalling of the number of channelisation codes for the DL common midamble case for 1.28Mcps
TDD] respectively

65A.6.1 Midamble Allocation for DL Physical Channels

Beacon channels shall alway's use the reserved midambles m® and m®, see 65A.5. For the other DL physical channels
that are located in timeslot #0, midambles shall be allocated based on the default midamble allocation scheme, using the
association for K=8 midambles. For al other DL physical channels, the midambleis explicitly assigned by higher layers
or alocated by layer 1.

65A.6.1.1 Midamble Allocation by signalling from higher layers

The midamble alocation by signalling is the same like in the 3.84 Mcps TDD cf. [5.6.1.1 Midamble allocation by
signalling from higher layers]
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65A.6.1.2  Midamble Allocation by layer 1

65A.6.1.2.1 Default midamble

The default midamble allocation by layer 1 isthe samelikein the 3.84 Mcps TDD cf. [5.6.1.2.1 Default midamble].
The associations between midambles and channelisation codes are given in Annex AAB.2 [ Association between
Midambles and channelisation Codes].

65A.6.1.2.2 Common Midamble
The common midamble allocation by layer 1 isthe samelikein the 3.84 Mcps TDD cf. [5.6.1.2.2 Common midamble].

The respective associations are given in Annex BAB [Signalling of the number of channelisation codes for the DL
common midamble case for 1.28 Mcps TDD].

65A.6.2 Midamble Allocation for UL Physical Channels

The midamble allocation for UL Physical Channelsisthe same asin the 3.84 Mcps TDD cf. [5.6.2 Midamble allocation
for UL Physical Channels]

65A.7 Midamble Transmit Power

The setting of the midamble transmit power is done asin the 3.84 Mcps TDD option cf. 5.7 ‘Midamble Transmit
Power’

76 Mapping of transport channels to physical channels
for the 3.84 Mcps option

This clause describes the way in which transport channels are mapped onto physical resources, see figure 1930.

Transport Channels Physical Channels
DCH Dedicated Physical Channel (DPCH)
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH ———— 88 ™
RACH Physical Random Access Channel (PRACH)
USCH Physical Uplink Shared Channel (PUSCH)
DSCH Physical Downlink Shared Channel (PDSCH)
Paging Indicator Channel (PICH)
Synchronisation Channel (SCH)
Physical Node B Synchronisation Channel (PNBSCH)

Figure 1936: Transport channel to physical channel mapping

76.1  Dedicated Transport Channels

A dedicated transport channel is mapped onto one or more physical channels. An interleaving period is associated with
each alocation. The frame is subdivided into sots that are available for uplink and downlink information transfer. The
mapping of transport blocks on physical channelsis described in TS 25.222 (" multiplexing and channel coding™).
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| Transport Block(s) | | Transport Block(s) |
v
| Coded bits | | c;jed bits |
Frame 1 Frame 2 Frame 3 Frame 4

Figure 203%: Mapping of Transport Blocks onto the physical bearer

For NRT packet data services, shared channels (USCH and DSCH) can be used to allow efficient allocations for a short
period of time.

46.2  Common Transport Channels

46.2.1 The Broadcast Channel (BCH)

The BCH is mapped onto the P-CCPCH. The secondary SCH codes indicate in which timeslot a mobile can find the P-
CCPCH containing BCH.

46.2.2 The Paging Channel (PCH)

The PCH is mapped onto one or several S-CCPCHSs so that capacity can be matched to requirements. The location of
the PCH isindicated on the BCH. It is always transmitted at a reference power level.

To allow an efficient DRX, the PCH is divided into PCH blocks, each of which comprising Npcy paging sub-channels.
Npch is configured by higher layers. Each paging sub-channel is mapped onto 2 consecutive PCH frames within one
PCH block. Layer 3 information to a particular UE is transmitted only in the paging sub-channel, that is assigned to the
UE by higher layers, see [15]. The assignment of UEsto paging sub-channels is independent of the assignment of UEs
to page indicators.

76.2.2.1 PCH/PICH Association

Asdepicted in figure 2132, a paging block consists of one PICH block and one PCH block. If a paging indicator in a
certain PICH block isset to '1'it is an indication that UES associated with this paging indicator shall read their
corresponding paging sub-channel within the same paging block. The value Ngap>0 of frames between the end of the
PICH block and the beginning of the PCH block is configured by higher layers.

Paging Block
PICH Block PCH Block
_Sub-Channel #0 Sub-Channel #1 Sl.Jb—ChanneI #Npcy-1
peH| | .. | ..
PCH | | | | | .
Npich Ngap 2*Npcy

A
A\ 4
A
A\ 4
A
v

Figure 2132: Paging Sub-Channels and Association of PICH and PCH blocks
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76.2.3 The Forward Channel (FACH)

The FACH is mapped onto one or several SS=CCPCHSs. The location of the FACH isindicated on the BCH and both,
capacity and location can be changed, if required. FACH may or may not be power controlled.

76.2.4 The Random Access Channel (RACH)

The RACH hasintraslot interleaving only and is mapped onto PRACH. The same slot may be used for PRACH by

more than one cell. Multiple transmissions using different spreading codes may be received in parallel. More than one
slot per frame may be administered for the PRACH. The location of slots allocated to PRACH is broadcast on the BCH.

The PRACH uses open loop power control. The details of the employed open loop power control algorithm may be
different from the corresponding a gorithm on other channels.

76.2.5 The Uplink Shared Channel (USCH)

The uplink shared channel is mapped on one or several PUSCH, see subclause 5.5.

46.2.6  The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped on one or several PDSCH, see subclause 5.6.

87 Mapping of transport channels to physical channels
for the 1.28 Mcps option

This clause describes the way in which the transport channels are mapped onto physical resources, see figure 3322.

Transport channels Physical channels
DCH Dedicated Physical Channel (DPCH)
BCH Primary Common Control Physical Channels (P-CCPCH)
PCH Secondary Common Control Physical Channels(S-CCPCH)
FACH Secondary Common Control Physical Channels(S-CCPCH)
PICH
RACH Physical Random Access Channel (PRACH)
USCH Physical Uplink Shared Channel (PUSCH)
DSCH Physical Downlink Shared Channel (PDSCH)
Down link Pilot Channel (DwPCH)
Up link Pilot Channel (UpPCH)
FPACH

Figure 2233: Transport channel to physical channel mapping for 1.28Mcps TDD

87.1 Dedicated Transport Channels

The mapping of transport blocksto physical bearersisin principle the same asin 3.84 Mcps TDD but due to the
subframe structure the coded bits are mapped onto each of the subframes within the given TTI.
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|Transport Block(s) |

| Coged Bits |

L .

\ /
Sub-frame 2n Sub-frame2n+1  Sub-frame 2(n+1) syp-frame 2(n+1)+1

Radio frame n Radio frame n+1

Figure 2334 : Mapping of Transport Blocks onto the physical bearer ( TTI=20ms )

87.2 Common Transport Channels

87.2.1 The Broadcast Channel (BCH)

There are two P-CCPCHs, P-CCPCH 1 and P-CCPCH 2 which are mapped onto timesl ot#0 using the channelisation
(k=1) (k=2)

_ CH
codes 9% and “Q7® with spreading factor 16. The BCH is mapped onto the P-CCPCH1+P-CCPCH2.

The position of the P-CCPCHs isindicated by the relative phases of the bursts in the DwWPTS with respect to the P-
CCPCHs midamble sequences, see [8]. One special combination of the phase differences of the burst in the DWPTS
with respect to the P-CCPCH midamble indicates the position of the P-CCPCH in the multi-frame and the start position
of the interleaving period.

‘ 87.2.2 The Paging Channel (PCH)

The mapping of Paging Channels onto S-CCPCHSs and the association between PCHs and Paging Indicator Channelsis
| the sameasin the 3.84 Mcps TDD option, cf. 76.2.2 'The paging Channel' and 76.2.2.1 'PCH/PICH Association'
respectively.

‘ 87.2.3 The Forward Channel (FACH)

The FACH is mapped onto one or several SS=CCPCHSs. The location of the FACH isindicated on the BCH and both,
capacity and location can be changed, if required. FACH may or may not be power controlled.

‘ 87.2.4 The Random Access Channel (RACH)

The RACH is mapped onto PRACH. More than one slot per frame may be administered for the PRACH. The location
of dotsalocated to PRACH is broadcast on the BCH. The uplink sync codes (SYNC-UL sequences) used by the UEs
for UL synchronisation have a well known association with the P-RACHs, as broadcast on the BCH. On the PRACH,
both power control and uplink synchronisation control are used.

87.2.5 The Uplink Shared Channel (USCH)

The uplink shared channel is mapped onto one or several PUSCH, see subclause 65A.3.6 ‘ Physical Uplink Shared
Channel (PUSCHY)’

3GPP



Error! No text of specified style in document. 56 3GPP TS 25.221 V4.6.0 (2002-09)

87.2.6 The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped onto one or several PDSCH, see subclause 65A.3.7 ‘ Physical Downlink Shared
Channel (PDSCHY)’

3GPP



Error! No text of specified style in document. 57 3GPP TS 25.221 V4.6.0 (2002-09)

Annex A (normative):
Basic Midamble Codes for the 3.84 Mcps option

A.1  Basic Midamble Codes for Burst Type 1 and 3

In the case of burst type 1 or 3 (see subclause 5.2.2) the midamble has alength of Lm=512, which is corresponding to:
K’=8; W=57; P=456.

Depending on the possible delay spread cells are configured to use Ky midambles which are generated from the Basic
Midamble Codes (see table A-1A.1)

- foral k=1,2,...K; K=2K’ or
- fork=12,...K’, only, or
- for odd k=1,3,5,...,.< K’, only.
Depending on the cell size midambles for PRACH are generated from the Basic Midamble Codes (see table A.-1)
- fork=12,..,K or
- forodd k=1,35,....< K’, only.
The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shownin TS 25.223.

Table A.-1: Basic Midamble Codes M, according to equation (5) from subclause 5.2.3 for case of
burst type 1 and 3

Code ID Basic Midamble Codes mp. of length P=456

MpLo 8DF65B01E4650910A4BF89992E48F43860B07FES5FA0028E454EDCD1FO0A09A6F029668F55427
253FBBA71E5EF2EF360E539C489584413C6DC4

MpL1 4C63F9BC3FD7B655D5401653BE75E1018DC26D271AADA1CF13FD348386759506270F2F953E9
3A44468E0A76605EAEB526225903B1201077602

MpL2 8522611FFCAEB55A5F07D966036C852E7B15B893B3ABA9672C327380283D168564B8E1200F0E
2205AF1BB23A58679899785CFA2A6C131CFDC4

MpL3 F58107E6B777C221999BDE9340E192DC6C31AB8AES8SE70AA9BBEB39727435412A5A27COEF7
3AB453EDOD28E5B032B94306EC1304736C91E922

MpLa 89670985013DFD2223164B68A63BD58C7867E97316742D3ABD6CBDA4FC4EO08COBOCBE44451
575C72F887507956BD1F27C466681800B4B016EE

MpLs FCDEF63500D6745CDB962594AF171740241E982E9210FC238C4DD85541F08C1A010F7B3161A
7FADF19BAD916FD308AB1CED2A32538C184E92C

MpLe DB04CE77A5BA7COEQ9B6D3551072B11A7A43B6A355C1D6FDCF725D587874999895748DD098
32ABC35CEC3008338249612E6FE5005E13B03103

MpL7 D2F61A622D0BA9E448CD29587D398EF8CDC3B6582B6CDD50E9E20BF5FE2B3258041E14D608
21DC6725132C22D787CD5D497780D4241E3B420D

MpLg 7318524E62D806FA149ECC5435058A2B74111524B84727FE9A7923B4A1FOD8FCD89208F34BE
E5CADEB90130F9954BB30605A98C11045FF173D

MpLg 8E832B4FA1A11EOBF318E84F54725C8052E0DO99EFOAF54BC342BEE44976COF38DE701623C7
BF6474DF90D2E2222A4915C8080E7CD3EC84DAC

MpL10 CFA5BAC90780876C417933C43103B55699A8AD51164E590AF9DAGAFOC18804E1F74862F00CE
7ECC899C85B6ABBOCADSES0836AD7A39878FE2F

Mpri11 AD539094A19858A75458F1B98E286A4F7DC3A117083D04724CBE83F34102817C5531329CDB43
7FFF712241B644BDFOC1FEC8598A63C2F21BD7

Mpri12 BEB8483139529BDE23E42DA6AB8170DDOBFBB30CE28A4502FAF3C8EDA219B9A6D5B849D9C
9E4451F74E2408EA046061201E0C1D69CF48F3A9%4

MpL13 C482462CA7846266060D21688BA00B72E1EC84A3D5B7194C8DA39E21A3CE12BF512C8AABGA
7079F73COD3E4F40AC555A4BCCA453F1DFE3F6C82

3GPP



Error! No text of specified style in document. 58 3GPP TS 25.221 V4.6.0 (2002-09)

Code ID Basic Midamble Codes mp. of length P=456

MpL14 9663373935FD5C213AC58C0670206683D579D2526C05B0A81030DDF61A221D8A6BEADSDEF7A
A0D662C07C6DCD0115A54D39F03F7122B0675AC

MpL1s 387397AE5CD3F2B3912C26B8F87CE82CEFEC55507DB08FBOCACF2FD6858896201ACA726428
1D0298440DD3481E5E9DDB24C16F30EB7A22948A

MpL16 AFE9266843C892571B6230D808788C63B9065EA3BDFF687B92B8734A8D7099559FEA22C94165
76D0C0O87EB4503E87E356471B330182A24A3E6

Mpr17 6E6C550A4CB74010F6C3E0328651DF421C456D9A5E8AE9D3946C10189D72B579184552EE3E7Y
99970969C870FE8A37B6C4BA890992103486DC0O

MpLisg D803CA71B6F99CFB3105D40F4695D61EBOB62E803F79302EE3D2A6BF12EA70D304B181E8B3
8B3B74F5022B67EB8109808C62532688C563D4BE

MpL19 E599ED48D01772055DBE9D343A4EASEABE643DA38F06904FC7523B08C4101F021B199AF759A
00D9AC298881D79413A77470992A75C771492D0

MpL20 9F30AC4162CE5D185953705F3D45F026F38E9B5721AEFEQ7370214D526A2C4B344B508B57BF
B2492320C05903C79CBEEO8SC6E7F218B57E14D6

Mpi21 B5971060DA84685B4D042EDO0189FAF13C961B2EF61CC164E363B22AAB14AC8AF607906C1C6
E04F2054C687AA6741A9E70639857DA02B6FFFFA

Mpi22 97135FC2226C4B4A5CBASFCA3732763B87455F73A1148006F3DF214BD4C936D061E04045160
E2CE33B9CD09D08FDE2A37F4E998322B4401D27

MpL23 4D256D57C861B9791151A78D5299C56D116B6178B2A2D04BB95FB76540AF28341DC6ECA4ETE
D3BF9E508478D9C8F44914805DA82429E1CF320E

MpL24 858EF5C84CE32D18D9ABA110EEA7474CFOCD70254D2928C3F4ADFF6BB3A518587CADA190290
78AC90A8336C8178203BE3289E601F07D089CB64

MpL2s 920A8796A511650AEF32F93DD3C39C624E07AEO03CE8C96139973F54DCB9803C5164ADB502D
4FF561564D607037FCD172921F1982B102C3312C

Mpi26 485C5DAE76B360A9C56E20B8422EA3EGACF07CB093B5587CBOE6AS498A4714081EA98DBCD
B0482B26E0D097C03444473D233BEF3C8E440DEBF

Mpi27 565A9D54EA789892B024F97E728ESEE112411942C48BD0OC5BC8AA457D8DC9941F0F7424B386
43FFE6521CD306FBC56FE10F1428D4C245B5606

MpL2sg 5AEF2C0C2C378179A1AC36242E6B3EDB72C42D3624437674F8D51260C0898C201837CBA14E9
E23D1EF6451C4ACF27AB031F457A8A1BFD148AE

Mpi29 87D8FE685417822A23D925307E6C11081ADAC4702BCCD9BE448E78984D109B50DEF5B7C58B
C71EA1F0A6826BA8AD1978843E7697F3E416AADA

3GPP



Error! No text of specified style in document. 59 3GPP TS 25.221 V4.6.0 (2002-09)

Code ID Basic Midamble Codes mp. of length P=456

MpL30 84802B72AF27B5BE724D1FB629EOE627BDB0D9061292562F98350C1D0C9D4B9D8E2BF71123C
82EBB161003AE9829E07244D78F19926F8847A2

MpL31 8CCB5128238BCB088E30972D62792AEF02B9BBDDCAD68C9916C00BF91CBE788B0OF03851FA
AF88605534FD73436C259D270B1013CB14226F658

MpL32 62F4AE6FAC2BF1979CE6854AA2D33534BFB2F946519101A6589131C3640707D40E67ED804AF8
736AD213CAF5935741900061967E8285C27E34C

MpL33 4095E5B4EEAFCDF68A34B267EEA28D8444FA533900F41499E260D2E65C256A52E1DD5861F52
27C98E00687D107233F51A1167BCF72FB184654

MpL34 5630E9A79FCAD303404D9E5A802299162657AAC734761C6E9O0DASBCEAF61A763EO0BB48D3FE
B3F78468C828ABA4828DAD0O6EOF904CFD40421DC

MpL3s CD12B24COBCA8SAAC1FCBF0500A3BC684A180E863D888F2506B48C68ECF17F76CB285991FB
A18EB6397211FAD002F482D57A258CD45DE3FF1A6

MpL36 AFCF2A50877286CD3405442730C45514F082D9EC296B367C0OF64F04C4E0007DCAQES0BEEDS
C102126E319ACBC64F1729272F2F72C9397029FE

Mpy37 18F89EE8589D20882A72A44DCCDF0050F0A3D88DBA6531614973D26905FDF41E3F779FF0648
E8AF1540928511BCF4C25D9C64AF34AC31B8965

Mpi3s F890D550F33F032ECDA3AS1FED427D634F64EB29AF1332A23CD961258E4BAEDO40E7B33691
8E250EC272A12816B9EBFFA1EOAE401185F08C10

MpL39 ACE5DD61506047E80FB7D41BD3992DF4D7F18EB46CC145C0E9105428C2F8F299141F5D6669
1904A7DC2513A3B83994ACB1292246B32818FEQD

MpLao 150680FF900C9B46E1E24D54BE2238CB950A934E5CCDE9BC3939EBS51CB0OAE202B7D339EEC
2018B33A0AB9B63DA5D512D64FB58COES1A1C82C2

Mpra1 51A579EED2663A002D32D10A0753173612F4D5BA167D1807C61F25C4D42C063682E8E9DD019
F79D446A046EB3F75E50FEB228DC52F08E694B6

Mpr42 CDC644FE4C0C6897604F9D14D714123BF16FFFOE49F35F674908CA60653702FE27BCCA2A470
98453AF8661055C8C549EB6A951A8396AD4B94D

MpLa3 750A10366C595373C5001CA3E4239764B1409D602CF6052B39BC6A3255A15FE06C782C4C5F8
47026A7E79838A2933A61C77BB6CBF5915B2DA5

MpLas B7490686D78E409082C4C48FE18D4C35429C20AADF96076B92FC4E85490664753DB0891A0B2
7FD849BB7FCA99E3B38F22F8C662852C0D35AA6

MpLas D86E1B575B47D23DA811806A54C231281F03317830E7BD305D3CAA7D6382A5233104CFD54D2
2DF9F34535E5B390D9040CF1375FEA44CEC29E2

MpLas 828655960C026EC67B683480992AC2ED2C43ABC606F5220C2945F373470BE7EDSBCCF7C1AA
0986BBCCC84F11F1658AA568FAAOA60C5FOB5BFA

MpLa7 D76230E02C8533653AAB99B288AA2ADE25A1C1BF28516C04239240EAF1EFC0B98974B51F886
861DBA1E9F5D62CFFEC309F071A9716B325101B

MpL4g EA207662865B8A07D69648964DED818EE474A90B94473408871880E63EF0596B9FCFEC3C06B
86EAG6AD2B06C91672EFB33C70241A5450B59B8A

MpLag 9CB5459549909835FAB22F0D99298C120ACF479F814CCE749079D40688F28101037762F125C7
76DA9C5FA1FCEOE76E452F8185354FDCDE94E2

Mpiso 227506304AEC1D6F93569B51FDC3405A0F38194F65BE17163A3CB9827A35AECEA757D020FE2
49377ECD561428A38FEEDO04EC859C272563185

Mpis51 96B9AEC9938910F0E533422A3977519B05CD4AD3909BC15A7502D48D49C124FA192A8E57027
CFEB11DF542010603CE5C9FDF8E626D4FBF8CF4

MpLs2 AB6AADO6E095A9BEOBDIF8A2ED40C3CBDBAE91C700CBB778C8696CC06F3A675C16BDB2918
E5F2111005A8727206DC6A9684E05655185C398EEB

MpLs3 CD168D384A78DA172991AD333EE2A9880905AFES9E2A2A4ACA4414C40F82874F98A3CBE7B44
FAC7F4710B35FD8BAFC0399FAEBO70EB9CA4D30A

MpLs4 22016CA87AD1549174A8699DD65599697871091457E83E0912E7E77A06531C209394D283D18A
38662B73681DD9C5BF330FED978BDA7D487CA8

Mpyss5 B9401B0843AA6F7827A13BD66C922287E8886C31EB5B90B82B472CCD6DA3D8D4FBF78B8F84
96DFA8252B06429D5DD17142F1C908ACCD70EAQC

MpLse E42B9EFDC5D09AC27B3C7DA28D02493A70521223B9D7A76A9D13E9C171017964D16A70C0O8E
AD02C3DC948889C23E365AFCF01BF20B89B0OBF5C

Mpys57 9DA0180168DB915E9F3597B59312198E1B5CC00D743C2ECBODBAADA3E35A2465ED1EAA9DY
4734D49A313CE4DFF020D0760E3153DC485603943

Mpyiss B6C966619ECB98191D719C187C07BD503425650CAA3A2D1F2DF5212B1441D7A0C1D36A4C9C
2550240AD17CA43BB3943DFFFBF1E283D81299CC

Mpis9 DBOEBC41F08A03D477C1AA548799274CABF3EB68F2636166FDC8D4B1E7132539930297E228B
A232BB5C279FASECA3ACI10E24361AF050A453B8

MpLeo 89BCE2DE2974EEBA833CF32F224C85A2891484478527DB48FAG6ECEA84C5E288CC3914CB54A
DA0476278750187F68FBEA41017E1E58DF1A5A3D

MpLe1 70A457D1314A278625443EEB52520815EC92CEF17417B97440DCB531BC1CE83212F63270418
DOFBDE71F6DBOEOEA88772E1E4535B6633E4425

3GPP



Error! No text of specified style in document. 60 3GPP TS 25.221 V4.6.0 (2002-09)

Code ID Basic Midamble Codes mp. of length P=456

Mpie2 C388460AD54B36C4452CF0433BD347100ACCC24C79C535AD3E1F23FE0425E93A044C553BFA
116E09AA4BB32F13CFA76FBA1BC17520F45EFD44

MpL63 OBAFCADCDF9AA2846681782CD3B90CA036A863C78EE1507620BC394D0C6804B4C97A15BC9

COD7B79E6892EA1BFF1A0DD9573A9213AB140D0D2

MpLe4 833B0226789A62882FCD27A30885E67872B1A1C2FA484AD498011599DD57E8E2A07A560B4716
7AASF60EF47177DBB1632D5387A2896348640B

MpLes 8F52820323ABA5E6C6B465821B621600B980ES59F53A599DA5646BA103214336836CF17E3386C
E4FB2BC5F25CCB30CF7F500546828EC8786B8E

MpLes E2E9A29C3C8207B9A4508FD2F667A159F068EEE8D00686F46EA904C3692C1D79DFF1B32E510
3720D47B4B58AC35384A26087027E141B3126A8

Mpie7 70E7C39FD2D3AE1DCE341699A544D801A8688A6EE47C5CB3630022147DDC06241FC5337A34

8A462B2472DEC5E104DD520ADA5114DB065D4B0D

MpLes 9E3483CAB164BD053C4971D4D87494CC689033D589EF80E5453376E4A8DCC02183B98C36B0

FF7DDCOADO7FCE8B4D5164371BD03A2110AD1247

MpLe9 04DA1C649B0608938DAADD3FE920A4F681690C54505429DBDCDCF10067AB5714BCDDFE1F2

8692710F794765781C1D233344E119BEE8A8416DC

MpL70 7A18D6D30BDF44410714C3DCA27D8FIEA8A542D87122205640B98313C91AD9A0BO93A5A7TBC
3E035F93B88BBE6D4204BC82A9FA8DAC1A7618CF

MpL71 EB9525E10265A48733C8EOE77E459310112A71DCAG680F68AC044B64BCOA31D02EEAOF7ACAA
AB7F1E574E94FEA2D1301CB14B03263DA8122B76

MpL72 E706C6ED2D6F89153835079BEOC6D45310845EF2F9F6C6AE91B7419810508BA501C0148BF09

955BAD90D6391BA8BEBASCEFBD23221CC75143D7

MpL73 DF071A10AC4120CD1431590BEDCFF9483CA7047B19590D035D309240BDB4264E9A3A2761402
EC97FD8BC51B4AF32E37FBC47162A2357D18751

MpL74 FOF952B2238139F46D8254D1A2C1C22A16BA71ECOCOC900ED1442452D7F44C798BC65FF4067
1B88074BA0B74C6510996EEAC495C5B49C37DEB

MpL75 1C86BD82EDA81FD65418D3837B5552A853791456D93B06C62C650D86CFBEC269AFFD772763

064062C03751B9428C6DA2E60383025F9E404B70

MpL76 B390978DD2552C88AABA7838489A6F5A8E9C41E95FFA2215819BF8ASBFE39C8A706CC658E5

49E966611B843A1468406C41C09D1560BEDA4F1B

Mpy77 1A69EC9D053C7E84BAE7A48CCC71857D0C6B06D1065E3EA4633B133AA022B8104F6EE7C69B
6184B746C8822958B0A16686F27C8AOE3B4EFEAD

Mpy78 C95B2070816DC97C6D8DD2583263E73F9AAAFD13F0548D2EBD835824418F11E54111005FB71
3AB234BE412347358281C7DE331EDD21B8BEAS2

MpL79 56D6408399F23C2EDS5EEOF68111D69A91A3AD9A732AC57CA08F86CC28B3CF4E4BO2EBBAO

BCE5CAE5BACC4D52004070797C04093A84BB18DBA

MpLgo E662E7043867BE250764DA0596D34A582A619B408B505E6211DD6286E93A37F95B1EAG680COC

S5F3E777E3F71E8D75495D59043217FCOE222E16

MpLs1 27D5E681C222297AD478A079EF12F1A98F744B66335303322EF8880B931FEBF8322F4302944E

80BED468A0A516D410B183D863795992DA7DDB

MpLs2 5100336C05F9E5BF35201906C1C588858EO0DAF56130DF5554B9AB21CA15311A90290624CD63

EO3F5EDA49DB7A0C32AB5F1CA427A2D5635FDAS

MpLs3 C696DC993BFAEA9A61B781B9C5C3F5CFAA4C8339D8B03A9B0387883D0482A41AC78D652242
5959846E561D26A30FF79A205C801A85889736B2

MpLg4 D562297561AFF42D3168296C1153E4E39BE7B2EB0348BC704625AA08391235075EEODEOAT79A

B03222FEDB27218C56F96EAC2F91CC8FCE64B12

MpLss DD0B6768FC01CCOA551F8ACC36907129623E975AB8B3FF58037F1859E2FA8C62C2D9D1E850

6916029A2C3F8CAD9A26AE2CC652F48800859F5C

MpLss 923920696EB3AB413786C41854822282BB83F6900D33A232D470BE198BBF086067B72613300C

593B74251E2F079857ADBBCD86583A9DCAAGDC

Mpig7 B8EF30C797D8D2C4EF11244F137D806E556A436626D0115A621C92C34D166A68BCEDFA0040

DA8BFD6F987B1CD5C2AA1C1B045E64475FOF8DABD

Mpigs E1887001D414405ED6419E9EE1D1D346D924ED57ADF04B31B7948099976B2D1501A60DFFB28
7AD44C8783DFOC1EA5AA5D273D1389C8EA22DCC

Mpigg 8C2E379A58AA96748141CA84C35987905F984A49D3ADIBFF7807AC244C16C1DF74343C2E1F2
5514F5A0954CFBB3C92E25EF783136844998AC5

MpLoo 78F8A99EOAS54E27F51C0726FE7A11EB26B1E29FEG5F55AC8AC58011465900B958488A90F6DF

614A58431DC8B6CE6BI9A6F032EEOEOB1306EC4B4

MpLo1 88F7A31B7B20EOFO05CA26E729B4F8A1933962D7BD7BE3E1EB130B28C794C0B4D01CADEO900
6FF97E80117509733F3A9DC225413A0AE08CA662

Mpro2 BE4ADFCEAC18905AC8D5DA27A794F88A4D3058D2EFA3B075A819DEAEG8SEAF8940A653ED71
04E7B403D490F0A9030264E1F12B8922C75775E61

Mpro3 5BA4B79FC4550234D8922963BF3537485E3C8745A5DB90D3E2E454B30FF61112F508155B7C2B
3C4C628AF846240C2021ACDES47E5A41F666B8

3GPP



Error! No text of specified style in document. 61 3GPP TS 25.221 V4.6.0 (2002-09)

Code ID Basic Midamble Codes mp. of length P=456

MpLo4 00556D35649F7610AB24A43C4F16D6AC0571FD126F11880C5CD72100D730E4E4D6BB73C33F8
37FAF1072743B249ADA2E09598B1EB23F1180A7

MpLos 7A0CC9F21BD69CF3023E944545C2176EFOD4F450B765C28359FB8A32137D043D0ES5713E67B3
F61320985D2C6106605081F87D2296321468A2F

MpLos DA669880995B0671201172BABFF141D5854A245E211879EF3038A7C84170DADBD368455F2465
3161E7886E15B253F93E3A3C568EFB17CDEB1A

Mpro7 4E294E53D1661C1F6F748302A7723DA951CO0FDBSBEBBF67A68710BA0F1A255DFB1627059D4
1A23D3961726DE6FEB10E5D209CC4505B209812

MpLog 73385DF701414E144768A67EF72924B1653479E962FB1554B7E54BC5284D9B3E41C0C133F878
972230721918AA425501B920B204FECEOC7F8A

MpLog F4492160805F258CE592DF4D1200566F81D173458D78EA3ABED79A14AF88170DB1D4A9A5931
D2B80C58C27FE17D806E3E6A66CDAADO9F118D4

MpL100 44D562D9012D8B07B8F44596467C11A163982BB7EAEAC184078B6B8CE46B5D7E17C39CEF57
6A025491183017FA09931D070B307B86524B03FF

MpLio1 FCAEEFCC49A13B4FFA12CO0CC6A2BO0CFAF57D78B1E98294B04675C2F0991661FDC61A452A2
47F8C29E0284AA21026F368307375AA2C3F1E12C

MpL102 C486DF0510DCAD5SAB86E178A686D398E11AOECFAC5A326C10129257E5456B22FB8BE147E919
0D9929A5DFFE44715FA47D62F04CFCOB1C201414

MpL103 C10AF383DC708E257E15A8AB337BCEG84A2F4ACT7A22DC2C25C277F8E8SDO858E79317CDDD9
AA2EAG6CBEG604D24AC0945026103E7B4126FD361A4

MpL104 A5C60A181148D9A931B2DDDB9D169648BA54F366B4EFAE88F6861909EEOFO07C0O37EE349D0E
C59A823286E366CA3943589EEA7F828C3728085F

MpL105 96136AEBD5E28462B0421DF292BA899FFA660D80EA01620D2C7490E5347127884AA3C3D1FF4
4BCEEF6C29EC589CDEF200C5742C5964F8B2B52

MpL106 40F63C04ACAD986255D1E16B769A6D4C11A1D075E804BDCOAC61923E9A67F5D 741775632807
2455F6E22B1C64E06F367D1B0808295C2D90E22

MpL107 F4B82D413578C4888C5F002CF6D0OE03778134A860436551FD57537E4CED334B3C9CEBACEG1S
238271717AA762448B86FA53D2074BCE35658A7

MpL108 BCCC92D72C920E685530591FC351743D1E23DE044BF81D32650406113E23ECC757FDE4E386
B6E2E7195EE4969717A7BD0812AC312B33A54308

MpL109 6ED59DEOD44370A861CE2B42CF5E578E764A682AB5777905EE027D7160490EDC6C28989B238
05AA697FCD215CB401BC5E4D430624C01B16192

MpL110 DE8BOCOE273B92CC3C5034F7A20DB3914643C430B425C8B9249EAF73ACE8C3BCF17957242CF
534D87A67D4DC0252275262E737F4095450CFA14

Mpri11 9505C4FEF2A397D5059F4729D013292A8321FFFA929ACB0A210D0A13E13061227C44A68FBD8
CE6B66CE3D783363CD039AB35EES2603E09B758

MpL112 ESBE9OD7F954B14D8002A4CAC20765ABEED80634498C836D79B0F9338DBC17B28F05CF4E79
136779E1C55AA30B6215F890882887B3B53C23E2

Mpr113 9F4B622C1358AE5468DC31E4B2CA320E5E20458C1DES405BF4FOAD7D45A5BCAA39ECO626FF
FC698C16A009CCCB7A18A64E85E70BA71731BA24

MpL114 B91B2624843CF48299AFC2B1442570B41F28F578530D1E322E0B54282372131C71ACB924E707
68A243EEC3200E7ASEBFA77111D9FBO7FEASAE

MpL115 965F42DDA3A4650FE2F5103932B68F166FA424B9F0F7045311D962C2A9F66B9BC6C66FB480F
9800354E0C54A72251071422CF1DFC44F94C00C

MpL116 08ADCE48699FC30FA0788073BDAADB9177BBB4C1CED41F93085218364B8BAD8488561EFOFE
1BODDAA403C602494CB35697D62AA0A2B93A64CF

Mpr117 9A313BED80B1220D77C8ADA4B2EOB3D284A5120A94B741380923C78D3AD32BC3E71EC6EEA
520E9D447D8727697598BB987F17506F482003ABD

MpL118 24C9AD4AC14EFEC002A3473FCABO4E492F2E269161A2960BABAF09FD710B444A40C4E8B1384
18E62301E91FBA97AFDC58759A76D00F676736C7

MpL119 6514C7733711CE4942CD2123AB37186EB7FECB7E78ABB28744864942FCF4COF810054AF55B1
042EB53064F0857C61D85B2CFOD2DC5826AF22F

MpL120 B2C80CDCB83E48C36BC6FDAB8661208EAD392F3A0571BE41DFAD765E744932ADEAS0061E66
C05498A5381B2A1F1B446587089DCA4E4A2DF03D82

Mpri21 639368BA75CC709A3D9F28EDA237E32C2017A9BF1E382045B9426 AEEO0A4049DCB4E1D7EBE4
647B855212824557497CFA039885A3BA42F98F63

MpL122 6A70DDC17D0C8024B1C853F0C1948561EF32510151BEOC63BCA9171F20217891D1021EE7258
6CAFF557F8973336913A94A2A699B8740B054B8

MpL123 2E32E3A35CCD001172CE310B63B4E406126045A0FA3795BE3E3D9B56F72405FC94FD8994681
8BAECD24A61BABBBE2D23052AB01EF73CAOCF4A

MpL124 829395C35205A480AC1351C25E234BF52D384A3DE1C5138A650A6F82F739757D812D9C38231
AB9FD81AA0648B11F6F6113F9312C57624FC746

MpL125 D98FFE19CO0AAAABO571A9075ECDFD3E7373F5255DC669116A8C6913F0123E598F930934C5F6
A601C37C529C371A0C391B59AC5A9E286D04011
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Code ID Basic Midamble Codes mp. of length P=456

MpL126 C1A108192BCE96C2430A63C189BB33856BE6B8B524703FCB205DAEF37EF544CD43CA09B618
1B417398083FF2F781BA4AEB9ASCA291DB928D71

MpL127 42568DF9F61849BFOE7DEE750604BE2EOBC16CC464B1CDE15015E01D6498E9F3E6D6950E58
24651F212BA0057CE9529B9CCAB88D8136B8545E

A.2  Basic Midamble Codes for Burst Type 2

In the case of burst type 2 (see subclause 5.2.2) the midamble has alength of Lm=256, which is corresponding to:
K’'=3; W=64; P=192.

Depending on the possible delay spread cells are configured to use Ky midambles which are generated from the Basic
Midamble Codes (see table A-2A.2)

- foral k=1,2,...K; K=2K’ or
- fork=12,...,K’, only.
The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shown in TS 25.223.

Table A-2A.2: Basic Midamble Codes M, according to equation (5) from subclause 65A.2.3 for case
of burst type 2

Code ID Basic Midamble Codes mps of length P=192
Mpso 5D253744435A24EFOECC21F43AA5B8144FBDB348C746080C
Mps1 9D7174187201B5CE0136B7A6D85D39A9DD8D4B0O0E23835E4
Mps2 AE90B477C294E55D28467476C6011029CDE29B7325DF0683
Mps3 BC8A44125F823E51E568641EC12A6C68EAFDFA2350E3233C
Mpss 898B7317B830D207C9BC7B521D5715680824DC08347B2943
Mpss 466C7482C8827655BC13F479C7C1417290679A9841297C4A
Mpse AC0734C27C7DC1B818A8492744290DFE866BOEBA62BOB56E
Mps7 0A92106325B15A8C15FC3764724CE67A5056D50A77F9360E
Mpss AEB9F62E23035083E6094B89493D33E06FDB6532D473A280
Mpsg B485D4E3614C9C373EA1365FA6FA890E9844084EBASOEBOC
Mpsi10 66182885E2D28360D2FEAB842C65304FFC956CE8SDC8A90C7
Mps11 CC30A9B0A742FCC1E9A408415368391F1299AEA3CB6509FE
Mps12 673928915886947F464FDDAAD29A07D182328EBC5839089A
Mps13 4418861C14D62B46EE6D70D4BFO5A3ED801A01BD6CDC5235
Mpsi14 DAD62DC88F52F2D140062C2330BE6540E6F86192322AFB04
Mpsi15 A2122BAF24529CEA9855FB43CE40923E7CA7B30D92E40702
Mpsi6 6C44AB41E11F54B0929DF65673BD231F92A380132D9F1712
Mps17 1DC2742E756CDA6421340D0087DD087A615E4B8688CB2F75
Mpsi18 2E0105328B56E9E07D9B5A62F38B08AF8D8C2817B54F3302
Mps19 88315EC30A94CA4EDB2C77079D9BD810A2E280B50DABB213
Mps20 440E0093D28CB2B2B0A95D18CEB4AB934C33FA45C1CFC7B0
Mps21 CC9BF85D41A96A6EC314F9611D5E1C0672556C8850801BB4
Mps22 1ABEA04C99BC26972715F01957C0B6B959CC71CD88120817
Mps23 EC5A33DA0BA4470442C5CB324A8E47B0A9F7968FC8108EES
Mps24 F82086290271DB446B5B1DC15D9BE96414B19B3D5EOF540C
Mps25 11A1A790D6958FD3A9157DF1E05D1378248CA201EBCC7592
Mps26 AA8564882231907BCE78092DC6C9DD4F5A0E4A34AFCFB809
Mps27 912EE2238212F87BC7CDA7F30441ED184A6AA954EC4D20C8
Mps28 2D200D8B8891B804673E380A1AF5AB875986E29D37D3FDCY
Mps29 75E086B6C818423491BF9D6365C52FD1C5E42A576E268170
Mps30 50ADBF27DA2A3701470186B699118E16DDB0OD10F705607B1
Mps31 656C0692B4E22023590A906D2A74DFD471C883A7B1EOB3A2
Mps32 C21FDACD09A3CDCE74C4794010A3E45769B142505C56A0E6
Mps33 CD9392A87C2D4D7CE5801CDDA8A76339B6F900F008B290E2
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Code ID Basic Midamble Codes mps of length P=192
Mps34 956426 FEFD8B8D52073E87984E10C4D255064E1372C04A24
Mps3s C4F4D6DF1B754AD6063FD10C331C1428ABB27B0700134B94
Mps36 B65548082B34E9FAF43F33C4070F79099758CFD41B491A11
Mps37 C8317EA111A82B04E78B88B864B1EF5D711BBEB4A0527036
Mps3g 8FB7AD1188E8D1A5219845013672560FD38904E70537403B
Mps3g B41A324E0D80AA0598A8D391C1D7FFC82B4A075218E98EC3
Mpsa0 49A6350A62E208B011E86528B9A481A0E76D723F6675FF82
Mpsa1 C344C8C23C42A7B7442E6022E95AE4BO8A4BFA786F35F911
Mpsa2 28F430CF67D69C9DF60E25656413BC5F932A022DB1406C44
Mps43 2FA5D70CFOFED4213F32116051450391C2A627D9B670C428
Mpsas 959537D988FDD4F1360B4E84701AE5409229C30EDF8BC404
Mpsas CDD2E0450F9EC12F81391AD4633CB29F315B4A0A890A9A22
Mps46 158776A20B4B82C563EC08F086830EA66DBD2DCCB4DF6026
Mpsa7 431FCACBE48208975950342709D11F19AD5FB047F3B440C9
Mpsag 86B141AC571BA6B42653B12FF04D4AFOE6C81F3EB608660A2
Mpsag 86D297ABD34E8510F6CDBOEAG617F1F1051C8799117B02211
Mpsso 80B2D9530B34E781311D95CFA3857F277CC07014D324AF5A
Mpss1 2B607B93FD8B45601C1E574E14CFC6912C22AEC1045ADC49
Mpss2 D234C5C45E105A837E6DD74BC4ES534523A20317BA0625A29
Mpss3 768CCDB3E2A7A2B863128382590946B25472BE2BFFC40641
Mpss4 3DA38212E0A987EE1F665D4E13C2AA4446E00A76C948A073
Mpsss 09173135E4A2CFC8F2678750AB5257110906F013587BDES82
Mpsse 522E070B266F35E99C1F3C42D2017F8E415550492B72F086
Mpss7 D63E4BD805262A3DEFO5C7D86C422E5048921E5531784132
Mpssg 564AF806E28131611E5F884229265D446A50E1E488EAFBBA
Mpssg A2603E009D3D30147727B750C35C62299AF754D3E4AS4E1C
Mpseo 938504B02599D33E28246E4271C375AE81A3BBESD3F8A920
Mpse1 461516B2CAC6FC42A4B707CC6073BBE573C014892C811776
Mpse2 29186DE4CCAAB2CD0100BB19EA595879D63FOFOCFA881AAS
Mpse3 A064B449CB784A91B803369CDC5EF61A670AAAC044BA3EGS
Mpse4 8719C454D88FF5149DB943CB6CADA01DOB9664B357A18203
Mpses A27EC68720F00A714AA2CA5A7TEF232286984D7B193F5C916
Mpse6 AC8361676AB424E48F0789082BOCD2EFB8D2E627D041DD66
Mps67 ABA1BEB0064733A0620906BF2B29C95883F069D7E4C35D39
Mpses 9E22EEDED47D92CA1D0OB7530EC6062287BD83A04874AE00C
Mpse9 OBADEF288B20F5686C5DE3A71219AC2172054326BE831696
Mps70 953801EB2AF58C2F80E49A6CC46085CB554243E3B3BBEC8C
Mps71 333A504C51C8FAC5025994565C3F600F154F64FAEFAEA484
Mps72 A6583E19647662005474153A6F8DD88A473853E94B720CE7
Mps73 90ACAF707D18AF34F5848C58166830AF620ACDC1B2DFDDAS
Mps74 39C5C598A374EA82F3F83378258248DAD3808812DD0OE74BB
Mps75 F79525DE694629346D73F6256CCOF140F82603197AAA1844
Mps76 B8C2A8F139097699A693022E78588D4058DB0OA65FF52F813
Mps77 449B50C2A52996FA5A828A907F30F9F460EE3D99930DF890
Mps78 62CEC9574D30184BCB4F94EECFOCC23D2D2A8D0003F0AA33
Mps79 B56D258889703F76A0738EE3A7D355994159A4851833E198
Mpsso 65894AA54C0F6C9A206521CIFC379A8AAF6E621C0O3CF849C
Mpss1 2D47F3414E30CC02C6835D95C9BA204488FOFFCB4852677D
Mpsg2 12BE4DD8B906B584010F8A330AB67B278E8642FA33D51B68
Mpss3 BC928A90A4B10906CAEE638BF768E08542F48F1676006DFO0
Mpsgs 30C544E437C8ADA143566CD1BC4E9E7BA84139A08505C2F4
Mpsgs 84FD5B05506192B753FBA2C719B584EOEDA01814999867D2
Mpsge 191F14DD00034E03AB5BB4342F1138B2CD33784E60CFD75A
Mpsg7 BBACE7990B6A98A80A61162C4D2D5F88F24E8F7DE4207590
Mpsgs EC1DBE72E8BEEDOC61054FC2695422AC0AD2D888265B21AB0
Mpsgy 9A1B4CA467AB7E082AF4278E44D177EA78424508C23E8B08
Mpsgo 999EE541C608164AC975214F3A37A677FC2CA03E2C2A4B20
Mpso1 1BDCC20265031432917A2EB828FB356A22DF9CB609COF8F3
Mpsg2 EB4A81859C93338B8A1B87C02C815AE09D765F6F2249B958
Mpso3 E6A5D1629F4CF09A1F280DEOC480D4C73B26ADE321A50AEE
Mpsg4 BAAB7286DD24C80B15A7958039B904F1CA83C310C8C7AFF2
Mpsgs 12220F72619E983717C68FFE1C4148F2354B7B1955B65620
Mpsoe A198706E24FAAO8BDO9EE392414816038E667BB34307D6B2
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Code ID Basic Midamble Codes mps of length P=192
Mpsg7 30B3493B4C035881A7A722E4546527AAE787FA2C0893AC46
Mpsgg 5A7318126522843DCB7F00A2D9F9BA8F88963E4152BC923C
Mpsog 844844BOCACAB702C332CE2692B4166F4ABOC63E62BF151BF
Mps100 B8297389526410313692F861DC60DA86A23607F7DDE24755
Mps101 6C1144CF8BC01538D655D29ED62DE6GE74A3180ECO05BF1EQD
Mps102 E9DB3221FACFC5C88691A7013EF09672A130D52C3413AAE2
Mps103 2FD0508615EC4CD4BF18ADD46D777078869130C8921A4F0E
Mps104 40911B4E0525AC874228F6EF642E59154730CB187C7E417A
Mps105 2034C6A027D4D850F5184AA64C3153231F4651B616BBFCF9
Mps106 57833235451525A1DFA213FCEOB419B6494BC7B99F488410
Mmps107 _ |6DC3D57F2E39158D036825F8804810D77CA1ECA610ECD894
Mps108 F5C50DE43AA7B731CAB7683524021701F97650499A7070E4
Mps109 F2184D2699785442E09FA22CC2D60A5A13FFF22AE660A470
Mps110 EF0029DEOD79207205458CF4D7328E81A93518D93C9A74BD
mps111  |9D6D8992482FB885AASE878C3BA2045538B09886C23CDC2D
Mps112 COA5AB67D1CEA126F6476C75443F0A11CBE749412EF03104
Mps113 1853A5C20CDF968C5A180D8EBSE72BF15517D06680D98412
Mps114  |8CEA1223227ADF37DODAAB320906E1C79029F480D25181A7
mps115  |5561038E96A658EF3ECE665612FF92B064065D1ACC1F54812
mps116  |C55A6263F08D664A1E53584560DFF5E611640D8281D9A843
Mps117 4386A8EA59124D043F29056A4598735A4FC7BC11119B90C1
Mpsi118 D6571B20668BED50BD7C80388C162632BCB069AA67C7FC22
mps110  |4F9FO09ABBC1391EC2CCA5359FB52250E533BF04324154106
Mps120 662659F42188C9453F6E6DF00C579627045DA1461A3A0EAS
Mps121  |8DCC9274C0OC2A9BA6096BF27FACA542CD01CA8653D60A80F
Mps122 5C1210A1E50E505F6B73C90156C9D9F19AE2310BBD820DFO
Mps123 B1EOA7CE26202E223D4FC06D5C9BBA4E5F6D98204D2D5286
Mps124 DB506776958E34552F7E60E4B400D836153218F918E22FA6
Mpsi125 ECAA60300439B2360B2AC3C43FB6241ACDE5S055B295FA71C
Mps126 BF1E6D9AA9CA4ACO92BEG0500C77DODC7AB6A236520F86722
Mps127 051C5FA122845A30B4EC306B38016B45667C7754F92F13A0
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A.3 Association between Midambles and Channelisation
Codes

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble
isalocated by higher layers. Secondary channelisation codes are marked with a*. These associations apply both for UL
and DL.

A.3.1 Association for Burst Type 1/3 and K¢y =16 Midambles

mw-c, @
mm.%m%:
me-c, @
mw. ¢, 0
m@-c, @
me.c.@

Figure A-1A.1: Association of Midambles to Spreading Codes for Burst Type 1/3 and Kcg =16
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A.3.2 Association for Burst Type 1/3 and Kce =8 Midambles

(€4}

m® -y
m® - c,® <
m® ¢, @

m®w - C4(1>
m@ - C16(3)
m® - CS(Z)_<:
m®@ - C16(4)*
m® - C2(1>
m® - C16(5)
m -CS(B)—C (©) (6)
3 6) *
m -c
@3) @ 1
m® -c,
m® - C16(7)
m® _C8(4) <
(6) (M
m*™ -Cyg
—m® - C1(1>
m® - C16(9)
m® - C8(5)_<:
(O] (10) *
m™ -Cip
m® - C4(3>
@) (11)
m™” -Cy
m® - Cs(s)_<:
m@ - 016(12>*
m® - C2(2> : .
m® - 016( )
m® - C8(7)—<:
@ (14)*
m"" -Cie
m® - C4(4)

(©) (15)
16

m® -c
m® - c,® <
m® - ¢,,19

Figure A-2A.2: Association of Midambles to Spreading Codes for Burst Type 1/3 and Kcg =8
A.3.3 Association for Burst Type 1/3 and Kcey=4 Midambles
m® ¢, @
m-e? -<: m® ¢, A"

m® - ¢, @
m® ¢, @

m - c8(2>*_<:
m - ¢ @

m el @-c. ©
m® - ¢
m® - c,® _<: 10
m® ¢, 0"
m® ¢, @
m® ¢, 0
m(3>.C8(4>*_<:
m® - c, O
e m® - ®
m Cc
* m® ¢,
Mo - O _<:
© . (10"
m® -¢c
m® - 64(3)_<: 1
© .. (D*
m Cc
m® - C8(6>*_<: 10
® . ¢, (2
m™-Cye
m® - ¢ @
2

m® - ¢, 49
@ - Q™

m -C
) (14)*
m' -c g
m® - ¢ 4(4){
@ (15)*
" m*=-Cqe
m® 08(8>_<:
m(® -, (6r

Figure A-3A.3: Association of Midambles to Spreading Codes for Burst Type 1/3 and Kce =4
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A.3.4 Association for Burst Type 2 and Kce =6 Midambles

W @
m* -Cqg
m® c8<1)—<:
m® -, @

m® - ¢, @
m® - O
me - c8(2)_<:
m® - @
m - ¢,
m® - ¢, O
m® ¢, _<:
m® -, O
m® ¢,
Mm@ - ¢, 0
me - C8(4)_C
@.c. ©F
m Cc
—m® - ® 16
@ ¢ ©
m*-c
m@ - ¢ 8(5)_[ 1
m@ - (10"
m@ ¢, ®
®.c an
m Cc
m@ c8(6)_<: 1
m® - ¢ 12"
m® -¢,@
2 m@ - ¢, 49
m@ - ¢, _<:
m® ¢, 00
m@ ¢, @

m@ ¢, (9"

m® _ CB(S)*_C )
m® - ¢, 19

Figure A-4A.4: Association of Midambles to Spreading Codes for Burst Type 2 and K¢ =6

A.3.5 Association for Burst Type 2 and Kce =3 Midambles

m® - ¢, ®
m® -, (

m® ¢, @

m® - e, o e
m* -Cye
m® _CS(Z)*_C
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m( ) 'CS( )
m® -¢,©"
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m® - C16(7) *
m® - @ .
m* -Cye
m® c®
m® -¢,
2 9
2 M@ -, ®
M@ -,
M@ -, 00"
m® -,
2 11) *
m® -c8<6)*_<: m® - ¢y
o o m(Z) _ Cle(lZ)t
m® -c,

@ _

" m? -c
m® -,
( m@ -, 49"
m® -, - , .
m® -, 49
m® - ¢,® <

m®@ - C16(16> *

(13)*
16

Figure A-5A.5: Association of Midambles to Spreading Codes for Burst Type 2 and K¢ =3

3GPP



Error! No text of specified style in document.

Note that the association for burst type 2 can be derived from the association for burst type 1 and 3, using the following

table:

68

3GPP TS 25.221 V4.6.0 (2002-09)

Burst Type 1/3

m(1)

m(2)

m(3)

m(4)

m(5)

m(6)

Burst Type 2

m(1)

m(5)

m(3)

m(6)

m(2)

m(4)

m(7)

m(8)
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Annex AAB (normative):
Basic Midamble Codes for the 1.28 Mcps option

AAB.1 Basic Midamble Codes

The midambl e has alength of L,=144, which is corresponding to:

K=24,6,8,10,12 14,16, W= E?E P=128

Note: that [X{ ] denotes the largest integer number less or equal to x.

Depending on the possible delay spread cells are configured to use midambles which are generated from the Basic
Midamble Codes (see table AAB.1). The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shownin [8].
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Table AAB.1: Basic Midamble Codes m, according to equation (5) from subclause 65A.2.3

Code ID

Basic Midamble Codes mp of length P=128

Mpo

B2AC420F7C8DEBFA69505981BCD028C3

mp1

0C2E988EODBA046643F57BOEAGA435E2

Mp2

D5CEC680C36A4454135F86DD37043962

Mp3

E150D08CAC2A00FF9B32592A631CF85B

Mps

EOA9C3A8FG6E40329B2F2943246003D44

Mps

FE22658100A3A683EA759018739BD690

Mpe

B46062F89BB2A1139D76A1EF32450DA0

mp7

EE63D75CC099092579400D956A90C3EQ

Mpg

D9COEQ040756D427A2611DAA35E6CD614

Mpg

EB56D03A498EC4FEC98AE220BC390450

Mp1o

F598703DB0838112EDOBABB98642B665

Mp11

AOBC26A992D4558B9918986C14861EFF

Mp12

541350D109F1DD68099796637B824F88

Mp13

892D344A962314662F01F9455F7BC302

Mp14

49F270E29CCD742A40480DD4215E1632

Mp1s

6A5C0410C6C39AA04E77423C355926DE

Mpi6

7976615538203103D4DBCC219B16A9E1

Mp17

A6C3C3175845400BD2B738C43EE2645F

Mpi1s

AOFD56258D228642C6F641851C3751ED

Mp1g

EFA48C3FC84AC625783C6C9510A2269A

Mp2o

62A8EB1A420334B23396E8D76BC19740

Mp21

9E96235699D5D41C9816C921023BC741

Mp22

4362AE4CAEODCC32D60A3FED1341A848

Mp23

454C068E6C4F190942E0904B95D61DFB

Mp24

607FEEAGE2E99206718A49C0D6A25034

Mp2s

E1D1BCDA39A09095B5C81645103A077C

Mp26

994B445E558344DE211C8286DDD3D1A3

Mp27

C15233273581417638906ADB61FDCA3C

Mp2g

8B79A274D542F096FB1388098230F8A1

Mp2g

DF58AC1C5F44B2A40266385CE1DAS640

Mp30

B5949A1CC69962C464401DO5SFF5C1A7A

Mp31

85AC489841ED3EAA2D83BBB0039CC707

Mp32

AE371CC144BC95923CA8108D8B49FE82

Mp33

7F188484A649D1C22BDA1F09D49B5117

Mp34

ADAA3C657089DEF7C0284903A491C9B0

Mp3s

C3F96893C7504DC3B51488604AF64F4C

Mp3e

B4002F5AEOCE8623AC979D368E9148C1

Mp37

OEEBCCO0C795C02A106C24ABB36D08CGE

Mp3s

4BOF537E384A893F58971580D9894433

Mp3g

08E0035AB29B7ECC53C15DAA0687CC8F

Mp4o

8611ACBC4C82781D77654EE862506D60

Mp41

63315261A8F1CB02549802DBFD197CO07

Mp42

9A2609A434F43E7DCADCOE22B2EF4012

Mp43

FAC9F0A127A88461209ABF8C69CE4DO0

Mp44

C79124EE3FFC28C5C4524D2B01670D42

Mp4s

C91985C4FED53D09361914354BA80E79

Mp4e

82AA517260779ECFF26212C1A10BDC29

Mp47

561DE2040ACB458EO0DBD354E43E111D9

Mp4s

2E58C7202D17392BC1235782CEFABB09

Mp4g

C4FAA121C698047650F6503126A577C1

Mpso

E7B75206A9B410E44346E0DAE842A23C

Mps1

3F8B1C32682B28D098D3805ED130EATF

Mps2

8D5FC2C1C6715F824B401434C8D4BB82

Mps3

0B2A43453ACC028FEGEBGE1CB0740B59

Mps4

BC56948FC700BA4883262EE73E12D82A

Mpss

558D136710272912FA4F183D1189A7FD

Mpse

5709E7F82DC6500B7B12A3072D182645

Mps7

86D4F161C844AESE20EE39FD5493B044

Mpsg

8729B6EDC382B152185885F013DAE222

Mpsg

154C45B50720F4C362C14C77FE8335A1

Mp6o

C6A0962890351F4EB802DE43A7662C9E
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Mp61

D19D69D6B380B4B22457CB80033519F0

Mpes2

C7D89509FBODAE9255998E0AQ0C2B262

Mpe3

DFD481C652C0C905D61D66F1732C4AA2

Mpe4

06C848619AF1D6C910A8EAC4AB622FCO6

Mpes

0635E29D4E7ACBABC189890241F45ECA

Mpe6

B272B020586AAD7B093AC2F459076638

Mpe7

B60SACE46E1A6BC96181EEDD88B54140

Mpeg

0A516092B3ED7849B168AFE223B8670E

Mpeg

D1A658C5009E04D0OD7DSE9205EEGG3ES

Mp70

AC316DC39B91EBG60B1AABD8280740432

Mp71

E3F06825476A026CD287625E514519FC

Mp72

A56D092080DDEB8994F387C175CC56833

Mp73

15EA799DE5S87C506D0CD99A408217B05

Mp74

A59C020BAB9AF6D3F813C391CA244CD2

Mp7s

74B0101EB9F3167434B94BABC8378882

Mp76

CE752975C8DA9B0100386DB82A8C3D20

Mp77

BBB38DCDB1E9118570AC147DC05241A4

Mp7s

944ABBF0866098101F6971731AB2E986

Mp7g

2BB147B2A30C68B4853F90481A166EB6

Mpgo

444840ACCF3F23C45B56D7704BF18283

Mpg1

87604F7450D1AD188C452981A5C7FC9OB

Mpg2

8C3842EBC948A65BC4C8B387F11B7090

Mpg3

10B4767D071CF5DB2288E4029576135A

Mpg4

6F07AAB697CD0089572C6B062E2018E4

Mpgs

D3D65B442057E613A8655060C8D29E27

Mpge

5EDA330514C604BF4E0894EQ9EC57A74

Mpg7

B0899CD094060724DED82AE85F18A43A

Mpgg

B2D999B86DF902BC25015CAE3A0823C4

Mpgg

C23CD40F04242B92D46EED82CD9A9A18

Mpgo

D22DDCC5CB82960125DD24655F3C8788

Mpo1

54987218FBD99AE4340FD4C9458E9850

Mpg2

BE4341822997A7B11EALE8A1A2767005

Mpg3

255200FBAGEE48EGDEOA82B0461B8DOF

Mpos4

6FBD58A663932423503690CF9C171701

Mpos

D215033A4AA87EC1C232BAC7EDA09370

Mpoe

CA0959B01AE48E80204F1E4A3F29CES5

Mpg7

582043413B9B825903E3A3545ED59463

Mpos

5016541922971C703D16E284CBDF633B

Mpog

7347EF160A1733CA98D43608A83A920B

Mp10o

908B22AD433CCA00B3FD47C691F1A290

Mpi101

BB22A272FC6923DF1B43BA4118806570

Mp102

OFA75C87474836B47DC7624D61193802

Mp103

A22EBA0658A4DOFF1E9CAS5030A65CC06

Mp104

6C9C51CA15F1F4981F4C46180A6A6697

Mp10s

4C847ACF8BC15359C405322851C9BDE2

Mp10o6

C1D29499C0082C9DE473ED15B14D63E0

Mp107

7E85ECC98AC761005076C5572869A431

Mp10og

D8F11121595B8F49F78A7039E44126A0

Mp109

1A0BC814445FD71C8E5B1A9163ED2059

Mp110

A7591F27F8BOCO0C68CC41697954FA04

Mp111

6CA2CE595E7406D79C4840183D41B9D0

Mp112

C093D3CC701FC20E66F5AB22516C5460

Mp113

DOEOCDE9B595546B96C4F8066B469020

Mp114

E99F743A451431C8B427054A4E6F2007

Mp115

COD21A344A2C07DF2A6EBEG6250C7B91E

Mp116

F031223E282CF7A4DSEF174A908668AE

Mp117

E4BD244AC16C55C7137FB068FD44280C

Mp118

C44920DE2028F19FC2AAB36A0DCFDADO

Mp119

3FAT7054E77135250699E6C8A11600742

Mp120

D5740B4D8870C1C5B5A214C4266FC537

mpi2l

FOB7942D43BB6F38446442EB8126AB80

Mp122

83DB9534EAD6238FA8968798CDF04848

Mp123

EB9663CDDC2B291690703125BABCB800

Mp124

84D547225D4BBD20DEF1A583240C6EQF
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Mp125 B51F6A771838BE934724AEA6A2669802
Mp126 D92AC05E10496794BBDC115233B1C068
Mp127 D3ACF0078EDA9856BBB0OAF8651132103

AAB.2 Association between Midambles and Channelisation
Codes

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble
isalocated by higher layers. Secondary channelisation codes are marked with *. These associations apply for both UL
and DL.

AAB.2.1 Association for K=16 Midambles

m - ¢
m - 04(1)«<:
me - ¢,@

mia . ¢ (19
ma3 - ¢, @
ms) . ¢ (9
ms) - Cs”’{

Figure AAB.2.1: Association of Midambles to Spreading Codes for K=16
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AAB.2.2 Association for K=14 Midambles

m® - ¢,®
m® - ¢,
me - ¢,®
—m® - ¢,®
me -c,®
m® - ¢,

med - c,®

m CB(B){

3GPP TS 25.221 V4.6.0 (2002-09)

m® - ¢, ®
m@ - ¢, @
m® - ¢, @
mé - ¢, @
mo - c,,©
mo - ¢,,©
m? - ¢, @
m® - ¢, ©®
me -¢,,®

mto _ ¢, 40

me - ¢,
mad - ¢, 1"

m - Cis (15)

me - ¢, 0o

Figure AAB.2.2: Association of Midambles to Spreading Codes for K=14

AAB.2.3 Association for K=12 Midambles

mi - ¢,®
m® - ¢,®
me -¢,@
—m® ¢, ®
me - ¢, @
me - ¢,®

may - ¢,®

m® - CB(D{
m® - CB(Z){
m® - 08(3){

m® - ¢,

me - c,®

S

(10)

m - ¢, ©

e

ma - ¢,

ma - Cs(s){

m® - ¢, ®
me - ¢, @
m® - ¢, @
m® - ¢, @
m® - ¢, ®
me - ¢,,®
m® - ¢,
me - ¢,,®
me - ¢,s®
m® - ¢, 0"
Mo _ ¢, @
muo _ ¢, 02"
maD . ¢, 0
ma - ¢, 9"
m? . ¢, 09

mi2 ¢, 0o

Figure AAB.2.3: Association of Midambles to Spreading Codes for K=12
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AAB.2.4 Association for K=10 Midambles

m® - cw(l)

mo - Cs‘“{
m® - ¢, @
mo - g, ®
me - ¢, @
mo - CB(Z){
m® - ¢, @
mo - ¢,®
6o
m® - ¢,
mo - CB(S){
me - ¢,
me - ¢,®
me - ¢, @
mo - Cs“”{
© o O
m® - ¢,
Cm® _,®
PG
m® -c
Do ® 1
m® - ¢,
o o Gor
m® - ¢
CINC) 1
m® - ¢,
m® - ¢, 0
me - cs‘ﬁ’{
® o a2
m® - c,q
m® - ¢,®
mo - ¢, ©
me - Csm{
© o Gy
m® -¢
©_ @ 1
m® -¢,

mao _ ¢, 49
mao CB(B){

Mo - ¢,

Figure AAB.2.4: Association of Midambles to Spreading Codes for K=10

AAB.2.5 Association for K=8 Midambles

m® - ¢, ®

- |
mo ¢, @
mo ¢, ®
m® - ¢, ©
wo-cn
@ o @r
m™ - Cye
m - ¢,®
m® - ¢, ®
me - CB(S){
m - ¢,
me - ¢,@
m® - ¢, @
w-cio
@ o @
m® - ¢y,
—m® g, ®
me® - ¢, ®
me - 03‘5’{
m® - ¢,,00"
mo . ¢,®
me® - ¢, 0
me - CB(G){
me - ¢, 62"
m® - ¢, ] )
m - ¢, .09
w-cio
O . e
m? -¢c
10 (4)<<: b
m® - ¢,

m® - ¢,
me - cg‘s){

m® - Cis (16)

Figure AAB.2.5: Association of Midambles to Spreading Codes for K=8
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AAB.2.6 Association for K=6 Midambles

m® - cw(l)

mo - cg‘”{
®_o® m® - e
m® - ¢,
@ @
m® - ¢,
me - cg‘z){
. me - ¢, @
m® - ¢,
® ®
m® - ¢y,
me - 08(3){
0w me - ¢,
m® - ¢,
me - c,s®
me - Csm{
o e me - ¢,,®
—m® -¢,
® ©
m® -c,q
m® -c,®
©_ @ m® - 0™
m® - ¢,
® ay
m® - ¢
me - 08‘6’*{
o o m(S) - Cla(lz)'
m® -¢
2 me - c,s™
mo -c,®
6) 14)*
0w m® - ¢, &4
m® -¢c,

m® - ¢, &
me - CB(B){

me - ¢,

Figure AAB.2.6: Association of Midambles to Spreading Codes for K=6

AAB.2.7 Association for K=4 Midambles

m® - ¢, @
m® - ¢,
m® - ¢, @
m® - ¢, ®
m® - ¢,s@

m® - ¢, @

H\\

m® -¢ 1 @

mo - ¢, ®
@ .0 ©®
m™ - Cye
me -c,®
@ o 6
m® - ¢
mo - c,®
mo -, O
mo - cs“”'{
@ o @
m® - ¢,
O e,®
@ . ©@
m® - ¢,
me - c,®
m® - ¢, 00
mo - ¢,®
o me - ¢, o
mo - c,®
@ _ o 2
m® -¢
@ 0@ ®
m® - ¢,

m® - ¢,,0d

m“ - 08(7)
m® - 016(14)*
m® - CA(‘U
<<: m(") - 016(15)'
m® - CB(B)'{

m® - Cis (16)

K‘\‘

Figure AAB.2.7: Association of Midambles to Spreading Codes for K=4

3GPP



Error! No text of specified style in document. 76 3GPP TS 25.221 V4.6.0 (2002-09)

AAB.2.8 Association for K=2 Midambles

m® - ¢, @

m® - ¢, ©
m® - @

m® - Cis ©*

m - ¢,®

m® - Cz(l)

m® - ¢, @
m® - ¢, @

m® - Cis @*

m® - ¢,® {
{ m® - ¢, 0"
m® - ¢,®
m@ - ¢, 0V
me - c,® {

—m® - ¢,®

m®@ - CZ(Z) ) -
m®@ - 016( )

m® - ¢, 04"

m® - Cis 15y

m® - ¢, 02"
m® - ¢,

me - C4<A)*<<:
m® - ¢, ®"

Figure AAB.2.8: Association of Midambles to Spreading Codes for K=2

me@ - ¢, o
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Annex BC (normative):
Signalling of the number of channelisation codes for the DL
common midamble case for 3.84Mcps TDD

The following mapping schemes shall apply for the association between the number of channelisation codes employed
in atimeslot and the use of a particular midamble shift in the DL common midamble case. In the following tables the
presence of a particular midamble shift isindicated by ‘1'. Midamble shifts marked with ‘0" are left unused. Mapping
schemes B€.4, BC.5 and BC.6 are not applicable to beacon timed ots where a P-CCPCH is present, because the default
midamble allocation scheme is applied to these timeslots. Note that in mapping schemes BC.4, BE.5 and BE.6, the
fixed and pre-allocated channelisation code for the beacon channel isincluded into the number of indicated
channelisation codes.

BC.1 Mapping scheme for Burst Type 1 and Kce =16
Midambles

ey
3
N
3
w
3
>
3
[6)]
3
(o]
3
]
<
o]
3
©
3
ey
[N
3
=
N
3
=
N

1 code

2 codes
3 codes
4 codes
5 codes
6 codes
7 codes
8 codes
9 codes
10 codes
11 codes
12 codes
13 codes
14 codes
15 codes
16 codes

OOOOOOOOOOOOOOOIQ3
O|0O|0O|0|0|0O|0(Fr|O|0O|0|0O|O|0|o|O
OOOOOOHOOOOOOOOO%
O|0O|0|0|0|r|O0O|0|0|0|0|O|0|o|O
O|0O|0O|0O|r|O|0|0O|0|0|0|0|O|0|o|Oo
OOOI—‘OOOOOOOOOOOO%
O|OFr|O|0|0O|0(0O|0|0O|0|0|O|0|o|O
OI—‘OOOOOOOOOOOOOO;
HOOOOOOOOOOOOOOO%

O|0O|0O|0|0|0|0(0O|0|0|0o|0|O|O|+|O
O|0O|0O|0|0|0|0(0O|0|0O|0|0|O|r|O|O
oO|O|O|O|0o|Oo|0o|o|o|o|o|o|—|o|o|o
O|0O|0O|0|0|0|0(0O|0|0|Oo|Fr|O|0|O|O
O|0O|0O|0|0|0|0(0O|0|O|r|O|O|O|O|O
OoO|O|O|O|0o|o|0o|o|o|Fr|O|o|Oo|o|o|o
O|0O|0O|0|0|0|0(0O|r|O|O|O|O|0|O|O

BC.2 Mapping scheme for Burst Type 1 and Kce =8

Midambles
ML | m2 | m3|md | m5|m6 | m7 | m8

1 0 0 0 0 0 0 0 |1 code or 9 codes

0 1 0 0 0 0 0 0 |2 codes or 10 codes
0 0 1 0 0 0 0 0 |3 codes or 11 codes
0 0 0 1 0 0 0 0 |4 codes or 12 codes
0 0 0 0 1 0 0 0 |5 codes or 13 codes
0 0 0 0 0 1 0 0 |6 codes or 14 codes
0 0 0 0 0 0 1 0 |7 codes or 15 codes
0 0 0 0 0 0 0 1 |8 codes or 16 codes
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BE.3 Mapping scheme for Burst Type 1 and Kce =4

Midambles
ml | m3 | m5 | m7
1 0 0 0 [lor5o0r 9orl3codes
0 1 0 0 [2or6or10or 14 codes
0 0 1 0 |[3or7or11or15codes
0 0 0 1 |4o0r8or12or 16 codes

BC.4 Mapping scheme for beacon timeslots and K¢e =16
Midambles

m10 | m11 | M12 | m13 | m14 | m15 | m16

1 code (see note 1)

m3 M4 | m5 mé | m7 | M8 m9
1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0

oo
oo
oo
oo
oo
oo
oo

2 codes (SCTD
applied to beacon in
this time slot, see
note 2)

13 codes

._\
ge
olr
NS
o
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

2 codes (SCTD not

applied to beacon in
this time slot) or 14

codes

3 codes or 15 codes

4 codes or 16 codes

5 codes

6 codes

7 codes

8 codes

9 codes

10 codes

o|Oo|0|O|0o|o|0o|0 |0
O|O|0|0O|0|O|O|r|O
oO|Oo|0|O|Oo|o|O|0|O
O|0o|0|0O|0|O|O0|0 |0
o|Oo|0|O|r|Oo|O|0 |0
O|O|0|r|O|O|0|0 |0
O|O|r|O|O|0|0|0 |0
o |O|O|O|o|O|0 |0
RO|O0O|0|0|0|0(O

11 codes

N R
oooojooooo
o|o|ojo|jo|lo|o|o|o|r
o|o|o|jo|o|o|o|r|o|o
o|o|o|o|o|o|r|o|o|o
r|o|o|o|o|o|o|o|o|o

0 0 0

o
o
o
o
o
o

12 codes

) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Notel: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this slot, by default. Therefore, only the beacon midamble(s) shall be used.

Note2: If SCTD isapplied to the beacon and only two codes are present in a beacon time slot, the beacon channel
isthe only channel in this slot, by default. Therefore, only the beacon midambles shall be used.
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BC.5 Mapping scheme for beacon timeslots and Kce =8
Midambles

ml|m2|m3|m4 | m5| m6| m7 | M8
1 0 0 0 0 0 0 0 |1 code (see note 1)
1 1 0 0 0 0 0 0 |2 codes (SCTD applied to beacon in
this time slot, see note 2)

1 [ X ] 1 0 0 0 0 0 |7ori3codes

1 0 0 1 0 0 0 0 |2 (SCTD not applied to beacon in this
time slot) or 8 or 14 codes

1 [ x7] o 0 1 0 0 0 [3or9ori5codes

1 [xX% ] o] o] o 1 | 0 | 0 |4o0r10or16 codes

1 [ xX7] o 0 0 0 1 0 |5 codes or 11 codes

1 [ xX7] o 0 0 0 0 1 |6 codes or 12 codes

) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Note1: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

Note2: If SCTD isapplied to beacon and only two codes are present in a beacon time slot, the beacon channel is
the only channel in this slot, by default. Therefore, only the beacon midambles shall be used.

BE.6 Mapping scheme for beacon timeslots and K¢ =4
Midambles

ml | m3 | m5 | m7
1 0 0 0 |21code (see note 1)
1 1 0 0 |4or7orl0or13or 16 codes
1 0 1 0 |[2or5o0r8orllorl4 codes
1 0 0 1 |3or6or9orl2or15codes
Note 1: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midambl e shall be used.

BC.7 Mapping scheme for Burst Type 2 and Kce =6
Midambles

ml|m2|m

w
3
SN
3
o
3
o

1 or 7 or 13 codes
2 or 8 or 14 codes
3 or9or 15 codes
4 or 10 or 16 codes
5 or 11 codes

6 or 12 codes

o|Oo(Fr|O|0|O

or|Oo|o|o|o
R|O|O|O|O|O

o|Oo(0|O|O0|F-
[ellellellel] e
[ellellell Jlelle)]
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BC.8 Mapping scheme for Burst Type 2 and Kce =3

Midambles
ml | m2 | m3
1 0 0O |lor4or7orl10or13or16 codes
0 1 0 |[2or5o0r8orllorl4codes
0 0 1 |3or6or9ori2orl5codes

3GPP



Error! No text of specified style in document. 81 3GPP TS 25.221 V4.6.0 (2002-09)

Annex BAD (normative):
Signalling of the number of channelisation codes for the DL
common midamble case for 1.28Mcps TDD

The following mapping schemes shall apply for the association between the number of channelisation codes employed
in atimeslot and the use of a particular midamble shift in the DL common midamble case. In the following tables the
presence of a particular midamble shift isindicated by ‘1’. Midamble shifts marked with ‘0" are left unused.

BADB.1 Mapping scheme for K=16 Midambles
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BAD.2 Mapping scheme for K=14 Midambles
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BAD.3 Mapping scheme for K=12 Midambles
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BAD.4 Mapping scheme for K=10 Midambles
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BAD.5 Mapping scheme for K=8 Midambles
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BAD.6 Mapping scheme for K=6 Midambles
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BAD.7 Mapping scheme for K=4 Midambles

ml | m2 | m3 | m4
1 0 0 0 |lor5or9or13code(s)
0 1 0 0 |2or6o0r10or14codes
0 0 1 0 |3or7orllorl5codes
0 0 0 1 |4o0r8or12or 16 codes

BAD.8 Mapping scheme for K=2 Midambles

ml | m2
1 0 |lor3or5o0r7or9orllori3orl5code(s)
0 1 |2or4or6o0r8orl0orl2or14orl6 codes
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Annex CE (informative):
CCPCH Multiframe Structure for the 3.84 Mcps option

In the following figures C.1 to C.3 some examples for Multiframe Structures on Primary and Secondary CCPCH are
given. The figures show the placement of Common Transport Channels on the Common Control Physical Channels.
Additional S-CCPCH capacity can be allocated on other codes and timeslots of course, e.g. FACH capacity is related to
overall cell capacity and can be configured according to the actual needs. Channel capacities in the annex are derived
using bursts with long midambles (Burst format 1). Every TrCH-box in the figuresis assumed to be valid for two
frames (see row ‘Frame#), i.e. the transport channels in CCPCHSs have an interleaving time of 20msec.

The actual CCPCH Multiframe Scheme used in the cell is described and broadcast on BCH. Thus the system
information structure has its roots in this particular transport channel and allocations of other Common Channels can be
handled this way, i.e. by pointing from BCH.
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Wm&§§§\\\§

|

BCH 12,2 kbps l \\J FACH 25,93 kbps % PCH 9,15 kbps 24 PICH 1,53 kbps
ﬂmml &

Figure C.1: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame

Frame #

CCPCHsin TSk, Code 0 """

CCPCHsin TSk+8, Code 0 %/ - /

CCPCHsin TSk+8, Coden %% / ?\\\\§§§§
\\\\\\ &

BCH 22,88 kbps \\| l \\| FACH 36,6 kbps l PCH 12,2 kbps [ PICH 1,53 kbps
mﬂml & e

Figure C.2: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame, n=1...7
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Annex CAF (informative):
CCPCH Multiframe Structure for the 1.28 Mcps option

Frame #

ck=D
CCPCH1in TS0, @6

ck=2)
CCPCH2in TS0, <76

ﬂmml BCH 13.2kbps PCH 8.8kbps FACH 11kbps i PICH 2.2kbps
N foEsa

‘ Figure CAF.1: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame (128 sub-frame)

Frame #

CCPCH1in TSk, ¢330

-
%

CCPCH2in TSk, ¢35

) PCH 13.2kbps FACH 19.8kbps i PICH 2.2kbps
N\ it

‘ Figure CAF.2: Example for a multiframe structure for S-CCPCHs and PICH that is repeated every 64th frame, i,j=1...16 (i#j),k#0, 1,(128 sub-frame)
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Annex CBG (informative):

Examples of the association of UL TPC commands to UL

uplink time slots for 1.28 Mcps TDD

In the following two examples of the association of UL TPC commands to UL time slots and CCTrCHSs are shown (see

65A.2.2.2):

Table CBG.1 Two examples of the association of UL TPC commands to UL uplink time slots with

NULslot=3

Case 1. Nyp_tregymbols=2; Case 2: Nyi_tpesymbois—4

Sub- Casel The order of the Case 2
Frame served UL time
Number (2UL TPC dot and CCTrCH (4UL TPC
symbols) pairs (UL time symbols)
The order of UL slot ?ﬁn%gr;rCH The order of UL
TPC symbols TPC symbols
SFN'=0 5 0 0(TS3) 0 @
UL pos=0) UL pos=0)
1] 1(TSY) 1
] 2(TS5) 2
0(TS3) 3
SFN'=1 5 0 0(TS3) ¢ 0 @
ULpes=2) ULpes=1)
1 1(TSY) 1
2(TS5) / 2
N\ 0(TS3) T3
\ 1 (TS4) /
SFN’'=2 (1 0 0(TS3) 0 [
ULpes=1) e ULpes=2)
1 1(TS4) 1
~
~ 2(TS5) 2
0 (TSI) / 3
1(TS4) /
2 (TS5) /
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Annex CCH (informative):
Examples of the association of UL SS commands to UL
uplink time slots

In the following two examples of the association of UL SS commandsto UL uplink time sots are shown (see
65A.2.2.3):

Table CCH.1 Two examples of the association of UL SS commands to UL uplink time slots with
NULsIot:3

Case 1: ng&,mbds:Z; Case 2: NS&MT‘bOIS:4

Sub- Casel The order of the Case2
Frame served UL time
Number | (2UL SSsymbols) | got (UL timeslot | (4 UL SSsymbols)
b
The order of UL SS number) The order of UL SS
symbols symbols
SFN’=0 (1 0 T 0(TS]) ™ 0 (1
ULpes=0) ULpos=0)
- 110« 1 -
2(TS5 Y [ 2
0(T3) " 3
SFN’=1 (1 0 0(TS3) 0 (1
ULpes=2) — - ULpos=1)
1 1(TS4 1
\ (TSA) P
-~ 2(TS5 2
(TSH) & |
R
T
0(TS3) &~ 3
1(TS4) &~
SFN'=2 [ 0> 0(TS3) 0 5
ULpe=1) ™~ ULpe=2)
1 1(TSH) 1
*2(TS5)* 2
0(T})* 3
1(TH)*
2(TS5)*
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‘ Annex D} (informative):
Change history

Change history
Date TSG# | TSG Doc. [ CR | Rev Subject/Comment Old | New

14/01/00 | RAN_05 | RP-99591 | - Approved at TSG RAN #5 and placed under Change Control - 3.0.0
14/01/00 | RAN_06 | RP-99691 | 001 | 02 |Primary and Secondary CCPCH in TDD 3.00] 310
14/01/00 | RAN_06 [ RP-99691 | 002 | 02 |Removal of Superframe for TDD 3.0.0 [ 3.1.0
14/01/00 | RAN_06 | RP-99691 [ 006 | - |Corrections to TS25.221 3.00] 310
14/01/00 | RAN_06 [ RP-99691 | 007 [ 1 |Clarifications for Spreading in UTRA TDD 3.0.0 [ 3.1.0
14/01/00 | RAN_06 | RP-99691 | 008 | - |Transmission of TFCI bits for TDD 3.00] 310
14/01/00 | RAN_06 | RP-99691 | 009 | - |Midamble Allocation in UTRA TDD 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99690 [ 010 | - |Introduction of the timeslot formats to the TDD specifications 3.0.0 [ 3.1.0
14/01/00 - - - Change history was added by the editor 3.1.0 | 3.1.1
31/03/00 | RAN_07 [RP-000067| 003 [ 2 |Cycling of cell parameters 3.1.1  3.2.0
31/03/00 [ RAN 07 |RP-000067| 011 | - [Correction of Midamble Definition for TDD 3.1.1 | 3.2.0
31/03/00 [ RAN_07 |RP-000067( 012 | - [Introduction of the timeslot formats for RACH to the TDD 3.11 | 3.20

specifications
31/03/00 [ RAN_07 |RP-000067| 013 | - [Paging Indicator Channel reference power 3.1.1 | 3.2.0
31/03/00 | RAN_07 [RP-000067| 014 | 1 |Removal of Synchronisation Case 3 in TDD 3.1.1  3.2.0
31/03/00 | RAN_07 |RP-000067| 015 | 1 |Signal Point Constellation 3.1.1] 320
31/03/00 [ RAN 07 |RP-000067| 016 | - |Association between Midambles and Channelisation Codes 3.1.1 | 3.2.0
31/03/00 [ RAN_07 |RP-000067| 017 | - |Removal of ODMA from the TDD specifications 3.1.1 | 3.2.0
26/06/00 [ RAN 08 |RP-000271( 018 | 1 |Removal of the reference to ODMA 3.2.0 [ 3.3.0
26/06/00 [ RAN 08 |RP-000271| 019 | - [Editorial changes in transport channels section 3.2.0 [ 3.3.0
26/06/00 | RAN_08 |RP-000271] 020 | 1 |TPC transmission for TDD 3.2.0] 3.3.0
26/06/00 | RAN_08 |RP-000271] 021 | - |Editorial modification of 25.221 3.2.0] 3.3.0
26/06/00 [ RAN 08 |RP-000271| 023 | - [Clarifications on TxDiversity for UTRA TDD 3.2.0 [ 3.3.0
26/06/00 | RAN_08 |RP-000271]| 024 | - |Clarifications on PCH and PICH in UTRA TDD 3.2.0] 330
23/0900 | RAN_09 |RP-000344| 022 | 1 |Correction to midamble generation in UTRA TDD 3.3.0 | 3.4.0
23/0900 | RAN_09 [RP-000344( 026 | 2 [Some corrections for TS25.221 3.3.0 ]340
23/0900 | RAN_09 |RP-000344] 028 | - |Terminology regarding the beacon function 3.3.0 [ 3.4.0
23/0900 | RAN_09 [RP-000344(030 | 1 |TDD Access Bursts for HOV 3.3.0] 340
23/0900 | RAN_09 [RP-000344] 031 [ 1 |Number of codes signalling for the DL common midamble case 3.3.0 | 3.4.0
15/12/00 | RAN 10 [RP-000542| 034 | - |Correction on TFCI & TPC Transmission 3.4.0 [ 3.5.0
15/12/00 | RAN_10 [RP-000542]| 035 [ 1 |Clarifications on Midamble Associations 3.4.0 | 3.5.0
15/12/00 | RAN_10 [RP-000542| 036 | - |Clarification on PICH power setting 3.4.0 | 3.5.0
16/03/01 | RAN_11 - - Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010062| 033 | 2 |[Correction to SCH section 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010062| 037 | 1 |Bit Scrambling for TDD 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010062| 039 | 1 |Corrections of PUSCH and PDSCH 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010062| 040 | - |Alteration of SCH offsets to avoid overlapping Midamble 3.5.0 [ 4.0.0
16/03/01 | RAN 11 [RP-010062| 041 [ - |Clarifications & Corrections for TS25.221 3.5.0 | 4.0.0
16/03/01 | RAN_11 [RP-010062| 045 [ 1 |Corrections on the PRACH and clarifications on the midamble 3.5.0 | 400

generation and the behaviour in case of an invalid TFl combination

on the DCHs
16/03/01 | RAN 11 [RP-010062| 046 | - |Clarification of TECI transmission 3.5.0 [ 4.0.0
16/03/01 | RAN 11 [RP-010062| 048 [ - |Corrections to Table 5.b “Timeslot formats for the Uplink” 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010073[ 042 | 2 |Introduction of the Physical Node B Synchronization Channel 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010071{ 043 | 1 |Inclusion of 1.28Mcps TDD in TS 25.221 3.5.0 | 4.0.0
16/03/01 | RAN 11 [RP-010072| 044 [ - |Correction of beacon characteristics due to IPDLs 3.5.0 [ 4.0.0
15/06/01 | RAN_12 |RP-010336| 051 | - |Clarification of Midamble Usage in TS25.221 4.0.0 | 4.1.0
15/06/01 | RAN_12 [RP-010336| 053 | - |Addition to the abbreviation list, correction of references to tables 4,00 | 4.1.0

and figures
15/06/01 | RAN_12 [RP-010342| 049 | - |Correction of spelling in definition of beacon characteristics 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010342[ 055 | - |Correction of Note for PDSCH signalling methods 4.0.0 1 41.0
21/09/01 | RAN_13 |RP-010522| 057 | - |TFCI Terminology 4.1.0 | 4.2.0
21/09/01 | RAN_13 |RP-010522| 063 | - |Clarification of notations in TS25.221 and TS25.223 4.1.0 | 420
21/09/01 [ RAN 13 |RP-010522| 062 | - [Addition and correction of the reference 41.0 | 4.2.0
21/09/01 | RAN_13 |RP-010528| 058 | 1 |Corrections for TS 25.221 4.1.0 | 420
14/12/01 | RAN_14 |RP-010741| 065 | 1 |Transmit Diversity for P-CCPCH and PICH 4.2.0 | 43.0
14/12/01 | RAN_14 [RP-010741]| 067 | - |Clarification of midamble transmit power in TS25.221 4.2.0 | 4.3.0
14/12/01 | RAN_14 |RP-010746| 059 | - |Bit Scrambling for 1.28 Mcps TDD 4.2.0 | 43.0
14/12/01 | RAN_14 |RP-010746| 068 | - |Transmit Diversity for P-CCPCH and PICH 4.2.0 | 4.3.0
14/12/01 | RAN 14 [RP-010746| 069 [ - |Corrections of reference numbers in TS 25.221 4.2.0 | 4.3.0
08/03/02 [ RAN_15 |RP-020049| 071 | 2 |[Clarification of spreading for UL physical channels 4.3.0 | 44.0
08/03/02 | RAN 15 |RP-020049| 073 | 1 [Common midamble allocation for beacon time slot 4.3.0 | 4.4.0
08/03/02 [ RAN 15 |RP-020049| 075 | 3 [Correction to a transmission of paging indicators bits 4.3.0 | 4.4.0

3GPP



Error! No text of specified style in document. 90 3GPP TS 25.221 V4.6.0 (2002-09)

Change history

Date TSG# | TSG Doc. [ CR | Rev Subject/Comment Old | New
07/06/02 | RAN_16 [RP-020313| 079 [ - |Clarification of shared channel functionality for TDD 4.4.0 ] 45.0
18/09/02 | RAN_17 [RP-020559| 091 | 1 |Corrections to channelisation code mapping for 1.28 Mcps TDD 45.0 | 4.6.0
18/09/02 | RAN_17 |RP-020576[ 093 | - |Correction to S-CCPCH description for 1.28 Mcps TDD 45.0 |1 4.6.0
18/09/02 | RAN 17 [RP-020569| 089 [ 1 |Corrections to channelisation code mappings for 3.84 Mcps TDD 45.0 | 4.6.0
18/09/02 | RAN_17 |RP-020579( 103 | 1 |Corrections to transmit diversity mode for TDD beacon-function 45.0 ] 4.6.0

physical channels
18/09/02 | RAN_17 [RP-020572| 096 | 2 |Corrections to transmit diversity mode for TDD beacon-function 45.0 | 4.6.0

physical channels

3GPP



Error! No text of specified style in document. 1 3GPP TS 25.221 V5.2.0 (2002-09)

3GPP TSG-RAN1 Meeting #29 R1-02-1389
Shanghai, China, 5 — 8 November 2002
CR-Form-v7
CHANGE REQUEST
3 25.221 CR 107 wrev _ & Current version: 520 ¥*

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

Proposed change affects:  UICC appsd |:| ME Radio Access Network Core Network|:|
Title: ¥ Editorial modification to the section numberings
Source: ¥ TSG RANWG1
Work item code: 3 TEI5 Date: ¥ 28/10/2002
Category: #® D Release: ¥ Rel-5
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)

Rel-6  (Release 6)

Reason for change: 3 The numbering used is not consistent with TS21.801.

Summary of change: 38 The sections, figures, and tables numberings are adjusted to follow the guidlines
given in TS21.801.

Consequences if ¥ Confusion and misunderstanding, not consistent with specification guidelines and
not approved: the rest of the document.

Clauses affected: 38 All the document

Y|N
Other specs * X | Other core specifications 3*
affected: X | Test specifications
X | 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/specs/CR.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked & 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.ora/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.

3GPP



Error! No text of specified style in document. 2 3GPP TS 25.221 V5.2.0 (2002-09)

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

3GPP



Error! No text of specified style in document. 3 3GPP TS 25.221 V5.2.0 (2002-09)

which

are not relevant to the change request.

Contents

0] 1= 1o o SRS 8
1 S ol PO T PR ORURPP 9
2 REFEIEINCES ...ttt b ettt e et s e st b e b e bt st e se et et et e st e benbeebene et e teneas 9
3 F N o o= Y= 1o 1SS PR 9
4 Services offered t0 NIgNEr TAYEN'S. ... 11
N I =101 oo o1 7= 1 1= 11
411 Dedicated transport ChaNNELS............oiee ettt e s e s ae e teeste e reeeenneeenes 11
412 CommON traNSPOIT CHANNELS.........cueitie ettt bbb bbbt b e 11
e 0 R = 1@ I =T (0= [0 A 0 T O 11
4122 FACH — FOrward ACCESS ChanNE .......cc.ooieiieiiiieeie ettt st eae e e e eeseesbesaeereeneeneees 11
4123  PCH —Paging Channel ...........ccooiiiiiiiieietrtieet ettt et e eb et b et e bt b ens 11
4124 RACH —Random ACCESS ChanNE ..........eoieieiiiest ettt st ee et e e st e besaesre e e eneees 11
4.1.25 USCH —UpliNk Shared Channel ...........cooeiee ettt st te et ste e snaesneesnesneesneennes 11
4126 DSCH —Downlink Shared Channel ..o e 11
4,127 HSDSCH —High Speed Downlink Shared Channel ...........cccceiiiieeieeie e s 12
N 1110 (= o £SO PP PP PRRPRT 12
5 Physical channels for the 3.84 MCPS OPLION.........cceiiiiieie et ere s 12
5.1 FFAIME SITUCKUIE ...ttt sttt h e s ae e e s he e e s ae e e sk et e ahe e e sh e e e Re e e ehe e e be e e omeeeeas e e smbeeanneesmneennneesnreennnis 12
5.2  Dedicated physical Channel (DPCH).........coiiiiiiieiieere ettt et b e s eb e b e b sreneenen 13
521 o 1="o ] oo AU OO P SR PT SR PSR 14
5211 Spreading for Downlink PhysiCal ChannElS..........ccoieiiiiiiiiinieeneseieneereet sttt 14
5.2.1.2 Spreading for Uplink PhySiCal ChannElS.........c.ccciiiiiiiiic ittt snaesnaesreennen 14
522 TN B Y/ o= PO PSPPI 14
LI R = U 6 I8/ o L= RS SSPRRSN 14
L = U 6 R /o L= TSRS 15
LI e T =10 6 I3/ o L= F TS PSTPRRSN 15
5224 TransmiSSION OF TCI ......oouiiiiiiiie ittt b et h et e e b s et bt s bt e e e e e se e besbeebesaeens e e eneas 16
5225  TransmiSSION Of TPC ... ..ottt ettt e s et e s ae bt e se et eneese e beseeebesmeeneeseseesbeseestesneeneenseneas 17
L T N 1 0107=S o1 o 1 7= RSP 18
5.2.26.1 DoWNlinK tiMESIOt FONMELS .....c.eeieirieie ettt se et se e e e seesbesneeteeneeneeneens 18
52262 UPHINK tIMESIOL FOMMELS ...ttt st st b e bbb 19
523 Training SeqUENCES fOr SPIEA DUISES........c.eiuiiiiietirieeet sttt ettt b ettt b e e b b se b reneene s 21
524 BEAMTOMTIING. ...ttt b et b et b et h bt b b e e e b e bt e e st bt e et bt e e e bt e e ens 23
LG T o 4010070 0 I o] 0) VS Ko e 7= 1 0= £ S 23
531 Primary common control physical channel (P-CCPCH) .........ccccciviiiiieeicesee et 23
5311  P-CCPCH SPrEA0ING .....coueueitereeuieterieiisteseeesteseeses e see e stesee st sbeseesesteseesesbeseesesbeseesesteseesestesseeesesseneesesseseesessessasens 23
5.3.1.2  P-CCPCH BUISE TYPES.....cutitiieeuietereesesteseeesteseeseetessesessesseseesessessesessessesessessesessessesessesseneesensesessensesessessesessessasens 24
5.3.1.3  P-CCPCH TraiNiNG SEOUENCES .....ceiueeueeueeeestestestessessesseessessessassessessesssasssssessessessessessessessessssssessessessessesssssssssenses 24
532 Secondary common control physical channel (SSFCCPCH) .....c.coiieiiirieieeree e 24
5,321  S-CCPCH SPrEAING .....eiveuieteiieeetesieseetesteeetesaeseetesseseesessessesessessesessessesessessesessessesessessesessessesessessesessessesessessasens 24
5.3.2.2  S-CCPCH BUISE TYPES....uiuiiuietetete sttt st ssee et sr st sre bt se e r e e sh e sbe st eess e bese e e R e s bt s e e s e nr e resre et e saeeseenennes 24
5323  S-CCPCH TraiNiNG SEQUENCES ......eveueetereeueeresseseesesseseasesseseasesseseasesseseasesseseasesseseasessesessessesessessensesessessesessensasens 24
533 The physical random access channel (PRACH) ..o 24
5331  PRACH SPIEAMING .....eiveeeteitereettete sttt sttt sttt ettt ettt b e s e et ke s e e e eb e s e e e ek e s b e e eb e s e et eb e s b e e ebeabe e ebenrennerens 24
LR o o AN O o 2 10 = A Y TSP 24
5.3.3.3  PRACH TraiNiNG SEQUENCES. ......eeteiteeterseeeetessestessestessesseessessessessessesssasssssessessessessesssasesssessessessessessessessessssssenses 24
5.3.3.4  PRACH tiIMESIOt FOMMEES.......eiuiietiieeiietesieeste sttt st sttt st e st see st st e st e st sbe st et ebesbe e ebesbeneebesbeneenens 24
5.3.35 Association between Training Sequences and Channelisation Codes.........ccovvvvereeieereeicevese s 25
534 The synchronisation ChanNEl (SCH)........coiiiiiecie ettt sre e re e s 26
535 Physical Uplink Shared Channel (PUSCH)..........ccoiiieiiiee e ee e st e et sre st s s 27
5351 PUSCH SPIEAMING. ...c.ccterteieterteietirtese et ste sttt sttt se et e et seee et sse e ebe s e e e ebess e e et e seene et e see e ebesbeneebenbensebenbennenens 27
5.3.5.2  PUSCH BUISE TYPES. ....ceiuieiiieirieresiteseee et sttt st r et sh s s et et bbb e e e e nn e st e e e sa e s b sbeeb e seeennenrenes 28

3GPP



Error! No text of specified style in document. 4 3GPP TS 25.221 V5.2.0 (2002-09)

5.35.3  PUSCH TraiNiNg SEOUEINCES........ccueiteeteeieeiesteseesseesseasssasssasessseesseessesssessssssesseessessssassssssesseessesssesssessssssesssens 28
R U s = 1= o1 o o TSP P PP PR USSP 28
53.6 Physical Downlink Shared Channel (PDSCH)..........cuiiiiiiiieirereeseee e 28
5.3.6.1  PDSCH SPIEAMING. ... cctetieetertiietestesiet sttt sttt st ne et a e b et et sa et ebesa e e ebese et et e see e ebesbe e ebesbe e ebesbeneebenbenneneas 28
5.3.6.2  PDSCH BUISE TYPES. ... eeiietiteitietesiteteee et sttt se e e et r bt b e e e s e s e sr s bt s bt eb e e e et ese e ae e e e e e nrearesreeb e s seeanenrennes 28
5.3.6.3  PDSCH TraiNiNG SEOUENCES........cutttereeueiterteieetesteseeteseesessessesesseseesesseseesesseseeseabeseeseabeseeseabeseebesbeneesesbensesessensasens 28
Lo U s = o 1 o SRS 28
537 The Paging Indicator Channel (PICH) .......coiiiiiii ettt b e b e s 28
5.3.7.1 Mapping of Paging Indicatorsto the PICH DitS...........ccooiiiiiii e 28
5.3.7.2  Structure of the PICH over multiple radio frames.........cccvieereiie e 29
B5.3.7.3  PICH TraiNiNg SEOUENCES. ......cciiteuieeieeesteesteeteetestesseesseesaeesseassessseassessessseessessesssessssssssssesseessesssesssessenssenssens 30
5.3.8 The physical node B synchronisation channel (PNBSCH) .......ccooviiiiienieeee e 30
5.3.9 High Speed Physical Downlink Shared Channel (HS-PDSCH).......cccooeiiiii e 30
5.3.9.1  HSPDSCH SPIEAHING -....eeeeteitirterit ettt sttt sttt ese ettt et s bt eb e st e e e eess e besbeebesheeae e e e neesbesbesbeeneensennennas 30
5.3.9.2  HSPDSCH BUISE TYPES .....ciieitiiririi ittt sttt sttt s resh s st e s b se e r e bt r e e e nnenresrenb e s seeen e e ennes 30
5.3.9.3 HS-PDSCH TraiNiNg SEOUENCES.......cceueiterteuertereetesteseeuesseseetesseseesesseseesesseseesessessesesseseesesseseesessesesessensesessensasens 30
Lo 0 U s o« o SRS 30
5.3.95 HSPDSCH timMES Ot FOMMELS.......c.eieeeieieiee ettt st st be st ae et e st e tesaeeteeneeneeneeneas 30
53.10  Shared Control Channel for HS-DSCH (HS-SCCH) .......ccuiiriiiiirieinieneeiesieneeie ettt s eenens 31
53.10.1 HS-SCCH SPrEAOING .....eeveieeeeteieeeete ettt st b e st b e bbbt b e et b e e et b b et et enn e 31
5.3.10.2 HS-SCCH BUISE TYPES.....ceitiitt ittt sttt ettt se st she b e e s b e sb e s bt sheeae et e beseeebesbeae e e e besaesbe e e ennennens 31
5.3.10.3 HS-SCCH TraiNiNg SEUENCES......cciuteteeeietiesteesteeteetesaeseesseesseesseesseasseasseaseasseesseessessssssenssesssesssesnsesnsesnes 31
53.104 HS-SCCH tiMESIOL FOMMEES .......eiveeteeiieieeee ettt bbb e bbb s e e e e e 31
5.3.11  Shared Information Channel for HS-DSCH (HS-SICH) .......ociiiiiiieceeee et 31
53111 HS-SICH SPIEAMING. ... ettt e et et eb s bt st s e e e sbesb e s bt e ae e e e neenbesbesb e e e enneneea 31
53.11.2 HS-SICH BUISE TYPES ...ttt sttt ettt ettt r et e e s n b sr e ar et e e e nn e resneeb e s e ennenrea 31
53113 HS-SICH TraiNiNg SEOUENCES ......cveutitereeieetereete ittt et sttt bt b e et sbe s et sbesee st e b e se e st sbese e st sbese et sbenseneees 31
53114 HS-SICH timMeESIOt FOMMELS. ... .cui ittt sa ettt e e e seesbesneebe e e enseneens 32
5.4  Transmit Diversity for DL PhysiCal ChannelS..........ccciiiiiiiiiiiieese sttt 32
55  Beacon characteristics of physiCal ChanNEIS ..o 32
551 Location Of DEACON ChANNEIS.......coui ittt et sa e te s ee e e eeseesbesneenee e eneees 32
55.2 Physical characteristics of Deacon ChaNNEIS...........c.oci e e 32
5.6  Midamble Allocation for PhySiCal ChannElS..........c.cieeieeiieii ettt sraesnaennees 33
5.6.1 Midamble Allocation for DL PhysiCal ChannEls...........cccieiiiieie et e 33
5.6.1.1 Midamble Allocation by signalling from higher [aYers..........ccevieieecicie e 33
5.6.1.2 Midamble AHOCEHON DY [AYEr L......ccieiieiecee ettt e et esreesaeesaeenteenteenaeesaesraennens 33
56.1.2.1 Default MIidamBIE ... bbb n e 33
5.6.1.2.2 ComMMON MiIABMBIE.......eee ettt ettt ae et et e s tene et e teseeseeeneenee e eneas 34
5.6.2 Midamble Allocation for UL Physical Channels............coeeiriiiiiesceereeese s 34
5.7 Midamble TranSmit POWES .........coo oottt st e et e e se e be e e ebeese et e neeseesbesaeeseeneeneeneenees 34
5A6 Physical channelsfor the 1.28 MCPS OPLION. ........cciiiiiiieieieieeses e 35
LY N R = T TSN 0ol 10 = OO RR 36
65A.2 Dedicated physical Channel (DPCH)........cuiiieieiee ettt e e te e e s sae e e s reesteesesseesneesreesaeeseensenns 37
LTy RS o = [ o SR 37
LY N = 1T £ w0 117 SO SOT 37
L N R I =10 0 411 = o g o ) I 38
B5A.2.2.2 TransMiSSION Of TPC........ooiiiiie ittt et s e e s be e beeabeeabeeaeesbaesbeesbeentesasesaeesaeesaeesseensesnrenns 38
B5A.2.2.3 TranSMISSION Of SS........ooouiiiiiie ittt e ae s e s te e saeesbeebeeaseeaeeeseaebaesbeeabeeteensesaeesaeesanesteenseentenns 41
B5A.2.2.4 TIMESIOL FOMMELS ......viciiiiecie et ettt et e e ee s aee s teesaeeebeeabeeaseeaeesbe e baenbeebeestesasesasesneesaeesteenbeentenns 43
65A.2.2.4.1 Timesot formatSfOor QPSK .......coioiiieieieiee ettt sttt ee st e be et s besseeneeneeseesbesaeeseeneenseneen 44
B65A.2.2.4.2 Time SOt FOrmMaSTOr BPSK ........oociiiiiiiececce ettt ettt e s te et e e b e e abesaeesbeesaeesaeesaeesaeenbeenreans 47
65A.2.3 Training sequences fOr SPrEat DUISES..........c.viireiereecies ettt e st e te s e sraesneesreesaeeseenseens 47
LTy A T 0 01 0] 0 11 o SR 49
B5A.3 CommON PhYSICal CHANNEIS.........iiieiee e s et e e e s e e e se e te e s e entessseensesneesneesneesseenseensenns 49
65A.3.1 Primary common control physical channel (P-CCPCH) .........ccccoiiiiiieii et 49
B5A.3.1.1 P-CCPCH SPIEAING ...t eeueeueeteteste st eterieeteete et et stesse st st e e e sesae s ke sbeebesaeeae e eesseabesaeebeeseeneesensenbesbeebeeneennennens 49
B5A.3.1.2 P-CCPCH BUISE FOIMEL .....ccueiueeeiie sttt sttt ettt st b et h et ese et s et bt s bt e e e e e nb e besbeebe e e ennennen 49
B5A.3.1.3 P-CCPCH TraiNiNG SEOUEINCES .....c.veuertieeuerteeesestessesessessesessessesessassesessessesessessesessesseseasessesessensensesessessesessesseneans 49
65A.3.2 Secondary common control physical channel (SSCCPCH) ........ccoiiiiirieieee e 49
B5A.3.2.1 STCCPCH SPIEAING ...t eeueeueeieriese st ete et eteet et e e seeste et etesseeeeseeseeteseessesseaseeseeeansesseasesseensensessessesaeesesneensessens 49
B5A.3.2.2 STCCPCH BUISE FOIMIBL .......eeiieeiieeiieeeieesiteeetes s steestessteestessteessseesateesssessaseeasseesaseasssessnseesnsessseesnsessnsessnsenn 49

3GPP



Error! No text of specified style in document. 5 3GPP TS 25.221 V5.2.0 (2002-09)

B65A.3.2.3 SCCPCH TraiNiNG SEOUEINCES ......ecueeiueereeteestessaesseesseesseassessessssseesseasssasessssssssssesssessessessssssssssssssessseessesssenns 49
65A.3.3 Fast Physical Access CHaNNEl (FPACH) ..ottt st 50
LT T N N O N o1 PSRRI 50
65A.3.3.1.1 Signature ReferenCe NUMDEN ..........oo it 50
B65A.3.3.1.2 Relative SUB-Frame NUMDES ..ottt et st st e e sae e saeebeenreens 50
65A.3.3.1.3 Received starting position of the UPPCH (UPPCHPOS) -+..vcuerverveerierieieesieeesieiee e 50
65A.3.3.1.4 Transmit Power Level Command for the RACH MESSA0E.........cciiieiriieireiee et e 50
B5A.3.3.2 FPACH SPIEBAING. ....cveeeueitieetirtite sttt bbb h b h b e b e bt b e e b et b e b e st eb e b et ebe b ne e 50
65A.3.3.32 FPACH BUISE FOMMEL......cieuiiieiieieiieieete sttt sttt st et se s st se s s be e e s sbe st esesbe s enesbenaeneans 50
65A.3.3.43 FPACH TraiNiNg SEQUENCES. ... ..cotieiteeieeieseeseesteesteessessssseesseesseeseessesssesssessesssesssessssssssssessessseensesssenns 51
65A.3.3.54 [ AN O I ] 10155 [0 R0 (0] 4 17! T 51
65A.3.4 The physical random access channel (PRACH) .......co ot s s ens 51
L AN B A Y Y @ o 1= [ o [P RS 51
B5A.3.4.2 PRACH BUISE FOMMEL .......civiietiitiieiisiiietesiesie sttt se e e seste e s se e e s sesbeneesesbensesesbensenesbessenesbesseneans 51
B5A.3.4.3 PRACH TraiNiNG SEOUENCES. .....cvteeuertireesertesesestensesessessesessessesessessesesstssesessesesessessensasessensasessensesessessesessessenens 51
B5A.3.4.4 PRACH tiMES Ot FONMAES.......iieiieiiieecieeie ettt e s s s te e et e e tesaeesaeeebe e beesbeeasesaeesnsesneesaeesaeesseenseensenns 51
65A.3.4.5 Association between Training Sequences and Channelisation COdES..........covierinieinenieieneneese e 51
65A.3.5 The synchronisation channels (DWPCH, UPPCH) ..ot 51
65A.3.6 Physical Uplink Shared Channel (PUSCH)........ccoiiiiiiiiiiees et 52
65A.3.7 Physical Downlink Shared Channel (PDSCH)........coueiiiiriiiieeree e e 52
65A.3.8 The Page Indicator Channel (PICH)..........ccui ittt e e et e s e e e e e sneesaeeseeneeens 52
65A.3.8.1 Mapping of Paging INdicatorsto the PICH DItS........ccuoiiiiie e ens 52
65A.3.8.2 Structure of the PICH over multiple radio framMES..........ccoiie et 53
65A.3.9 High Speed Physical Downlink Shared Channel (HS-PDSCH)........cccoviieiiieiicce e 53
B5A.3.9.1 HS-PDSCH SPIrEaING ......ceveiveuiriirienieiisieistesiesesieste st s e ssesteee e be e e sesbeseesesbensesesbensesesbensesesbensesessessenens 53
B5A.3.9.2 HS-PDSCH BUISE TYPES ...t ittt steeresit ettt sttt sse e e s s et r s se e aese e r e sae e Rt st e s e e s e nn e resreeresanennennen 53
B65A.3.9.3 HS-PDSCH TraiNiNG SEOUEINCES .......ccutrtiuieuirtieeuesteeesesteesiessesesessesssesseeesesbe e esesbesesesbeneesesbe s esesbessenesbesseneens 53
B5A.3.9.4 UE SEIECHION......ooeieiie ettt ettt ettt et e et e et e s beesteesbeesesaeesaeesbeabeeaseeaseeseasbaesbeenbeensesasesneesaeesaeesseenteenrenns 53
B5A.3.9.5 HS-PDSCH timMES Ot fOMMELS........ciiiiiiieciiciece ettt et sttt e te e e eaeesba e be e beenbesaeesaeesaeesaeesseenseensenns 53
65A.3.10 Shared Control Channel for HS-DSCH (HS-SCCH) ......oiiiiiiiiiieereeere et 54
B5A.3.10.1  HS-SCCH SPIEAAING ....eeueevieeneetirtieetert ettt b et b bbb st b et ae e b b e st b e b et e b e e b e e e bt sb e e e st ebenne st e 54
B5A.3.10.2 HS-SCCH BUISE TYPES...ueiuirieuieririeseetisieeeeseeeeestesesessessesessesteses e tesessestesessessensasessensesessensesessensesessesseness 54
65A.3.10.3 HS-SCCH TraiNiNg SEQUENCES. ......eeiutevieieereeseesteesteestessesessseesseasseeseessessssssasssesssesssesssesssssssessesssesssenssenns 54
B5A.3.10.4 HS-SCCH tiMES Ot FOMMEALS ....oeiieeeii ettt ettt et e e et e e s st e e e e sab e e s sesaeeessabaeeseasbesssenseeessanaeeeean 54
65A.3.11 Shared Information Channel for HS-DSCH (HS-SICH) .....ccoi it s 54
B5A.3.11.1 HS-SICH SPrEatiNg.....ccceoueuiruiieiiriiiesiriesieesteseeestes e esse st e sse e e sesbe e s sebesessesbenesbesbe st e sesbesesesbessenestesseneans 54
B5A.3.11.2  HS-SICH BUISE TYPES ...eeueeeiiinieiestiietestesie st este st st se e s be e e s be e esesbe s esesbesesesbe e esesbeeenesbenaeneees 54
B65A.3.11.3 HS-SICH TraiNiNg SEQUENCES ......cuerueueruirteuerterteesttsteesiessee st s be et sbe s st st e s et sb e s ese s b e b et b e s esesbesee st sbesaeneens 54
BA.3.11.4  HS-SICH timESIOt FOIMALS........ecvieiictiectiecteee ettt et ettt ae st esbeesbe e besaeeenbesateeaseeaeesraesaeas 55
65A.4 Transmit Diversity for DL PhySical ChannelS..........coiiiiiiiiiice e 55
65A.5 Beacon characteristics of phySiCal ChaNNEIS ..o 55
B5A.5.1 Location Of DEACON ChANNEIS.........ccui ittt s e s e s be e s teesresaeesaeesaeesaeenbeenreens 55
65A.5.2 Physical characteristics of the DeaCoN fUNCLION..........c.ciiiiie e 55
65A.6 Midamble Allocation for PhySiCal ChannElS...........oovoiieiiie et ens 56
65A.6.1 Midamble Allocation for DL Physical ChannElS..........cccviiiiieiice e 56
65A.6.1.1 Midamble Allocation by signalling from higher [ayers..........coov i 56
65A.6.1.2 Midamble AIOCAtION DY TQYEN L........oceeeieieeeee ettt e ae s et esteeeesraesneesneesaeeseenseens 56
LT N ST 2 R B < =10 40 =T o) 56
B5A.6.1.2.2 ComMON MiIdamMbBIE.........oouiiieee ettt e e e e ae e e be e ba e beeabeeatesaeesaeesaeesaeesteenbeenreans 56
65A.6.2 Midamble Allocation for UL PhysiCal ChannelS...........ccouieiiiiiiieeiese et 56
B5A.7 Midamble TranSMUt POWET ...........coi ittt e e b e e be et e eaeeete e beesbeeatesaeesnsesaeesaeesaeesteenseenrenns 56
76 Mapping of transport channelsto physical channelsfor the 3.84 McpsS option..........cccvevveverieneneneene 57
76.1 Dedicated TranSpOrt ChaNNEIS. .......coci et re e e s e s e e s se e te e teestesseesnsesnessneesneesseenseansenns 57
76.2  Common TranSPOort CRANNELS .........cccviiieiece et e s et e e e teeatesseesseesneesneesneesneeseenseens 58
76.2.1  TheBroadcast Channel (BCH).......coociiiiiiiieese ettt et e ee s e sseesteesnaesneesneesaeeseensenns 58
76.2.2  ThePaging Channel (PCH) ..o e st e s e s ae e te e e enteeseesseesnaesneesneesaeenseensenns 58
76.2.2. 1 PCH/PICH ASSOCIBLION ...c.eetiitiieiiitisieiisteiesestestesesiestesessesse e s e sesessesesessesesessessesessensesessensesestensesestessesessessenens 58
76.2.3  The Forward Channel (FACH) ..ottt bbbt sb et 58
76.24  The Random Access Channel (RACH) ...ttt 58
76.25  TheUplink Shared Channel (USCH) .......coiiiiieieree ettt 58
76.2.6  The Downlink Shared Channel (DSCH) .......c.coririeirierie et bbb 59

3GPP



Error! No text of specified style in document. 6 3GPP TS 25.221 V5.2.0 (2002-09)

76.2.7  TheHigh Speed Downlink Shared Channel (HS-DSCH) .......cccv i 59
76.2.7.1 HS-DSCH/HS-SCCH ASSOCIation @and TiMiNQG......ccccceieeeieereeneeieeeeseeseesseessessesesssessseesssessssssssssssseessesssenns 59
76.2.7.2 HS-SCCH/HS-DSCH/HS-SICH AssoCiation and TimiNg ........ccoeeririeerinieenieseesieseee e e 59
87  Mapping of transport channelsto physical channelsfor the 1.28 Mcps option..........ccccceceeeeieececneee, 60
87.1 Dedicated Transport ChaNMELS. ..ottt b et et b et b et b ae e 60
87.2  CommON TranSPOrt ChANNEIS .........couiiieiiiiiet et b et e et b et b e b e st nb e et b s e 61
87.2.1  TheBroadcast Channel (BCH).......coooi ittt et et e s e sseesteesseesneesaeesaeeseenseans 61
87.22  ThePaging Channel (PCH) ..ottt e e s s e te e s e et e s te e e enteentessaesnaesneesneesseenseensenns 61
87.2.3  TheForward Channel (FACH) ... e te et e e e et e e e e e estessaesraesneesneesaeenseensenns 61
87.24  The Random Access Channel (RACH) ...ttt s ee e e e sneesaeereeneeens 61
87.25  TheUplink Shared Channel (USCH) ........ccvciiiiiiesieseese ettt ettt este e teeteesneesneenseenseens 61
87.2.6  The Downlink Shared Channel (DSCHY) .......c.coririeiriierieeie bbb 62
87.2.7  TheHigh Speed Downlink Shared Channel (HS-DSCH) .......ccciiiiiiriereese e 62
87.2.7.1 HS-DSCH/HS-SCCH ASSOCIation and TiMIMNG.......couevrirueeririeiriinie st e e st 62
87.2.7.2 HS-SCCH/HS-DSCH/HS-SICH AssoCiation and TimiNg ........cccueeririeerinieenieseesiesese st 62
Annex A (normative): Basic Midamble Codesfor the 3.84 Mcpsoption.........cccccvveeeveiieiecieenns 64
A.1l Basic Midamble Codesfor Burst TYpe Ll and 3 .........coeieeiiiiiieeie ettt s 64
A.2 Basic Midamble CodesTor BUISt TYPE 2.....ccviieiiieeeseeeseseesie et see st sre e s sne e seeseeenes 69
A.3 Association between Midambles and Channelisation COOES.........cccvvveriieeieveneese e 72
A3l Association for Burst Type 1/3 and Kcg =16 Midambles........c.ooiiiiiiiiieeeeee e 72
A.3.2 Association for Burst Type 1/3 and Kcgy =8 MidambI€sS.........coiiiiiiiiieeee e 73
A.3.3 Association for Burst Type 1/3 and Kcgi =4 MidambIEsS.........cooiiiiiiiieeee e 73
A34 Association for Burst Type 2 and Kggi =6 MidambleS..........cooiiiiiiiiieeee e 74
A.35 Association for Burst Type 2 and Ky =3 MidambleS.........oooiiiiiiiiiieeree e 74
Annex AAB (normative): Basic Midamble Codesfor the 1.28 McpS Option.........ccceeveecieviececcre e, 76
B A A L. e et e e ———— Basic Midamble Codes76
BAA .2 Association between Midambles and Channelisation Codes79
BAA.2.1 AsSOCIation fOr K=16 MIGAMDIES ........oiiieeiie ittt et e st e e e bt e s s sbae e e s sbbe e s seanbeesssnseeessnaeeeean 79
BAA.2.2 AsSOCIAion fOr K=14 MIGAmMDIES .......ooiiiieiee ettt et e s st e e e bt e s s sbae e s s ebb e e s seanbessssnneeessnneeeeean 80
BAA.2.3 Association for K=12 MIdamBIES .........ccueoiiiice ettt ettt et e st e s be e saeesaeesaeebeenreens 80
BAA.2.4 Association for K=10 MIdambIES .........ccueeiiiiiiic ettt ettt et s e st e s be e saeesaeesaeebeenreans 81
BAA.25 AssoCiation for K=8 MIGAMDIES ........c.uoiuiiiiieieeece ettt ettt e ae e st sre e reeeesaeesaeesaeenbeenreens 81
BAA.2.6 AssOCiation for K=6 MIdamBIES ...........oouiiiiieiieiee ettt ettt et s ae e sre e reeaesaeesaeesaeebeenreens 82
BAA.2.7 AssOCiation for K=4 MIdamBIES ........c..oouiiiiieicceece ettt ettt ettt st sae e sre e reeeesaeesaeesaeebeenreens 82
BAA.2.8 AssoCiation for K=2 MIGAMDIES ........c.uoiuiiiieecece ettt ettt ettt ae e sae e sre e reeaesaeesaeesaeebeenreens 83

3GPP



Error! No text of specified style in document. 7 3GPP TS 25.221 V5.2.0 (2002-09)

Annex BE (normative): Signalling of the number of channelisation codesfor the DL common
midamble casefor 3.8AMCPS TDD ......cccccceveeieveceece e 84
€B.1 Mapping scheme for Burst Type 1 and Kcgi =16 Midambles ... 84
€B.2 Mapping scheme for Burst Type 1 and Kcgi=8 MidambIes............coooiiiiiiiiicicceeeeee 84
€B.3 Mapping scheme for Burst Type 1 and Kcgi =4 Midambles.........cccoveeeiiiieiiiiccc e 85
€B.4 Mapping scheme for beacon timeslots and K g =16 Midambles..........ccoooveviiiecrieienr e 85
€B.5 Mapping scheme for beacon timeslots and Ky =8 Midambles............ccooooiiiiiiccnccicne, 86
CB.6 Mapping scheme for beacon timeslots and Kcgi =4 Midambles............coeviiieveiecce v 86
CB.7 Mapping scheme for Burst Type 2 and Kcgi =6 Midambles...........cooeveiiiieiiiiccc e, 86
CB.8 Mapping scheme for Burst Type 2 and Kcgi =3 Midambles............cooeiiiiiiiinicicceceeeee 87
Annex BAB (normative):  Signalling of the number of channelisation codesfor the DL common
midamble case for 1.28BMCPSTDD .......cccoeiieiririnenee e 88
BBA L e e Mapping scheme for K=16 Midambles88
BBA .2 e Mapping scheme for K=14 Midambles88
BBA 3 Mapping scheme for K=12 Midambles89
BPBA .o Mapping scheme for K=10 Midambles89
DB A D e Mapping scheme for K=8 Midambles89
DPBA .G Mapping scheme for K=6 Midambles89
BBA. 7 oot Mapping scheme for K=4 Midambles90
BBA B e Mapping scheme for K=2 Midambles90
Annex CE (informative): CCPCH Multiframe Structurefor the 3.84 Mcpsoption .........ccccceeeenene 91
Annex CAF (informative): CCPCH Multiframe Structurefor the 1.28 Mcps option .........ccccceeeveneee. 93
Annex CBG (informative): Examples of the association of UL TPC commandsto UL uplink time
SOtSTOr 1.28 MCPS TDD ...t 9
Annex CCH (informative): Examples of the association of UL SS commandsto UL uplink time
S [0SR P PO P TSTSORURORPN 95
Annex D} (informative): ChaNgE NISLONY ..o 96

3GPP



Error! No text of specified style in document. 8 3GPP TS 25.221 V5.2.0 (2002-09)

Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the characteristics of the physicals channels and the mapping of the transport channels
to physical channelsin the TDD mode of UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

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

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1 3GPP TS 25.201: "Physical layer - general description”.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.

[12] 3GPP TS 25.302; " Services Provided by the Physical Layer".

[13] 3GPP TS 25.401: "UTRAN Overall Description”.

[14] 3GPP TS 25.402: " Synchronisation in UTRAN, Stage 2".

[15] 3GPP TS 25.304: " UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected
Mode".

[16] 3GPP TS 25.427: "UTRAN lur and lub interface user plane protocols for DCH data streams”.

[17] 3GPP TS 25.435: "UTRAN I, Interface User Plane Protocols for Common Transport Channel
Data Streams".

[18] 3GPP TS25.308: High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2

3

Abbreviations

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

16QAM

16 Quadrature Amplitude Modulation
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BCH Broadcast Channel
CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CDMA Code Division Multiple Access
(6(0]] Channel Quality Indicator
DCH Dedicated Channel
DL Downlink
DPCH Dedicated Physical Channel
DRX Discontinuous Reception
DSCH Downlink Shared Channel
DTX Discontinuous Transmission
DwPCH Downlink Pilot Channel
DWPTS Downlink Pilot Time Slot
FACH Forward Access Channel
FDD Frequency Division Duplex
FEC Forward Error Correction
GP Guard Period
GSM Globa System for Mobile Communication
HARQ Hybrid ARQ
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH
HS-SICH Shared Information Channel for HS-DSCH
MIB Master Information Block
NRT Non-Real Time
OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary CCPCH
PCH Paging Channel
PDSCH Physical Downlink Shared Channel
P Paging Indicator (value calculated by higher layers)
PICH Page Indicator Channel
Pq Paging Indicator (indicator set by physical layer)
PRACH Physical Random Access Channel
PUSCH Physical Uplink Shared Channel
RACH Random Access Channel
RF Radio Frame
RT Real Time
S-CCPCH Secondary CCPCH
SCH Synchronisation Channel
SCTD Space Code Transmit Diversity
SF Spreading Factor
SFN Cell System Frame Number
SS Synchronisation Shift
TCH Traffic Channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
TFC Transport Format Combination
TFCI Transport Format Combination I ndicator
TFI Transport Format Indicator
TPC Transmitter Power Control
TrCH Transport Channel
TSTD Time Switched Transmit Diversity
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UMTS Universal Mobil Telecommunications System
UpPTS Uplink Pilot Time Slot
UpPCH Uplink Pilot Channel
USCH Uplink Shared Channel
UTRAN UMTS Terrestrial Radio Access Network
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4 Services offered to higher layers

4.1 Transport channels

Transport channels are the services offered by layer 1 to the higher layers. A transport channel is defined by how and
with what characteristics datais transferred over the air interface. A general classification of transport channelsisinto
two groups:

- Dedicated Channels, using inherent addressing of UE
- Common Channels, using explicit addressing of UE if addressing is needed

General concepts about transport channels are described in [12].

4.1.1 Dedicated transport channels

The Dedicated Channel (DCH) is an up- or downlink transport channel that is used to carry user or control information
between the UTRAN and a UE.

4.1.2 Common transport channels

There are six types of transport channels; BCH, FACH, PCH, RACH, USCH, DSCH

4.1.2.1 BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific
information.

4122 FACH - Forward Access Channel

The Forward Access Channel (FACH) is a downlink transport channel that is used to carry control information to a
mobile station when the system knows the location cell of the mobile station. The FACH may also carry short user
packets.

4.1.2.3 PCH — Paging Channel

The Paging Channel (PCH) isadownlink transport channel that is used to carry control information to a mobile station
when the system does not know the location cell of the mobile station.

4.1.2.4 RACH — Random Access Channel

The Random Access Channel (RACH) isan up link transport channel that is used to carry control information from
mobile station. The RACH may also carry short user packets.

4.1.2.5 USCH — Uplink Shared Channel

The uplink shared channel (USCH) is an uplink transport channel shared by several UEs carrying dedicated control or
traffic data.

4.1.2.6 DSCH — Downlink Shared Channel

The downlink shared channel (DSCH) is a downlink transport channel shared by several UEs carrying dedicated control
or traffic data.

3GPP



Error! No text of specified style in document. 12 3GPP TS 25.221 V5.2.0 (2002-09)

4.1.2.7 HS-DSCH — High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel (HS-DSCH) is a downlink transport channel shared by several UES. The
HS-DSCH is associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-
DSCH istransmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.

4.2 Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent
over transport channels. The meaning of indicatorsisimplicit to the receiver.

The indicator(s) defined in the current version of the specifications are: Paging Indicator.

5 Physical channels for the 3.84 Mcps option

All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering
(SFN), see [14]. Depending on the resource alocation, the configuration of radio frames or timeslots becomes different.
All physical channels need a guard period in every timeslot. The time slots are used in the sense of a TDMA component
to separate different user signalsin the time domain. The physical channel signal format is presented in figure 1.

A physical channel in TDD isaburst, which is transmitted in a particular timeslot within alocated Radio Frames. The
alocation can be continuous, i.e. the time dot in every frame is alocated to the physical channel or discontinuous, i.e.
the time slot in a subset of al framesis alocated only. A burst is the combination of two data parts, a midamble part
and aguard period. The duration of a burst is one time slot. Several bursts can be transmitted at the same time from one
transmitter. In this case, the data parts must use different OV SF channelisation codes, but the same scrambling code.
The midamble parts are either identicaly or differently shifted versions of a cell-specific basic midamble code, see
section 5.2.3.

‘Radio Frame (10ms) -

frame #i frame #i+1

| Time Slot (2560+T,) ————
— TTTmE——

timeslot #0 timeslot #1 timeslot #2 timeslot #13 | timeslot #14

Figure 1: Physical channel signal format

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation
codeisa OV SF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The datarate of the physical channel is
depending on the used spreading factor of the used OV SF code.

The midamble part of the burst can contain two different types of midambles. a short one of length 256 chips, or along
one of 512 chips. The datarate of the physical channel is depending on the used midamble length.

So aphysica channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation.
The scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical
channel is established, a start frameis given. The physical channels can either be of infinite duration, or a duration for
the allocation can be defined.

5.1 Frame structure
The TDMA frame has a duration of 10 ms and is subdivided into 15 time dlots (TS) of 2560* T, duration each. A time

slot corresponds to 2560 chips. The physical content of the time slots are the bursts of corresponding length as
described in subclause 5.2.2.
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Each 10 ms frame consists of 15 time slots, each allocated to either the uplink or the downlink (figure 2). With such a
flexibility, the TDD mode can be adapted to different environments and deployment scenarios. In any configuration at
least one time slot has to be allocated for the downlink and at |east one time slot has to be allocated for the uplink.

frequency

< 10ms >
1A5245252K252K2K2K21K1KAKAKAKAK f)f;ip/s
| > e 2560* T,

Figure 2: The TDD frame structure

Examples for multiple and single switching point configurations as well as for symmetric and asymmetric UL/DL
alocations are given in figure 3.

10 ms

e T T

Multiple-switching-point configuration (symmetric DL/UL allocation)

10 ms

nanDRnRnDRnnDnnn

Multiple-switching-point configuration (asymmetric DL/UL allocation)

10 ms

BN RRRERER

Single-switching-point configuration (symmetric DL/UL allocation)

10 ms

GV [ ] 1]

Single-switching-point configuration (asymmetric DL/UL allocation)

Figure 3: TDD frame structure examples

5.2 Dedicated physical channel (DPCH)

The DCH as described in subclause 4.1.1 is mapped onto the dedicated physical channel.

3GPP
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5.2.1  Spreading

Spreading is applied to the data part of the physical channels and consists of two operations. The first isthe
channelisation operation, which transforms every data symbol into a number of chips, thus increasing the bandwidth of
the signal. The number of chips per data symbol is called the Spreading Factor (SF). The second operation isthe
scrambling operation, where a scrambling code is applied to the spread signal. Details on channelisation and scrambling
operation can be found in [8].

5.2.1.1 Spreading for Downlink Physical Channels

Downlink physical channels shall use SF =16. Multiple parallel physical channels can be used to support higher data
rates. These parallel physical channels shall be transmitted using different channelisation codes, see [8]. These codes
with SF =16 are generated as described in [8].

Operation with a single code with spreading factor 1 is possible for the downlink physical channels.

5.2.1.2 Spreading for Uplink Physical Channels

The range of spreading factor that may be used for uplink physical channels shall range from 16 down to 1. For each
physical channel an individual minimum spreading factor Sk, is transmitted by means of the higher layers. There are
two options that are indicated by UTRAN:

1. The UE shall use the spreading factor SF;,,, independent of the current TFC.
2. The UE shall autonomously increase the spreading factor depending on the current TFC.

If the UE autonomously changes the SF, it shall always vary the channelisation code aong the branch with the higher
code numbering of the allowed OV SF sub tree, as depicted in [8].

For multicode transmission a UE shall use a maximum of two physical channels per timeslot simultaneously. These two
parallel physical channels shall be transmitted using different channelisation codes, see[8].

5.2.2 Burst Types

Three types of bursts for dedicated physical channels are defined. All of them consist of two data symbol fields, a
midamble and a guard period, the lengths of which are different for the individual burst types. Thus, the number of data
symbolsin aburst depends on the SF and the burst type, as depicted in table 1.

Table 1: Number of data symbols (N) for burst type 1, 2, and 3

Spreading factor (SF) Burst Type 1 Burst Type 2 Burst Type 3
1 1952 2208 1856
2 976 1104 928
4 488 552 464
8 244 276 232
16 122 138 116

The support of all three burst typesis mandatory for the UE. The three different bursts defined here are well suited for
different applications, as described in the following sections.

5221 Burst Type 1

The burst type 1 can be used for uplink and downlink. Due to its longer midamble field this burst type supports the
construction of alarger number of training sequences, see 5.2.3. The maximum number of training sequences depend on
the cell configuration, see annex A. For the burst type 1 this number may be 4, 8, or 16.

The datafields of the burst type 1 are 976 chips long. The corresponding number of symbols depends on the spreading
factor, asindicated in table 1 above. The midamble of burst type 1 has alength of 512 chips. The guard period for the
burst type 1 is 96 chip periods long. The burst type 1 is shown in Figure 4. The contents of the burst fields are described
intable 2.
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Table 2: The contents of the burst type 1 fields

Chip number (CN)

Length of field in chips

Length of field in symbols

Contents of field

0-975 976 Cf table 1 Data symbols
976-1487 512 - Midamble
1488-2463 976 Cftable 1 Data symbols
2464-2559 96 - Guard period

Data symbols Midamble Data symbols SGP
976 chips 512 chips 976 chips CcP
2560*T,
< >

Figure 4: Burst structure of the burst type 1. GP denotes the guard period and CP the chip periods

5.2.2.2 Burst Type 2

The burst type 2 can be used for uplink and downlink. It offers alonger data field than burst type 1 on the cost of a
shorter midamble. Due to the shorter midamble field the burst type 2 supports a maximum number of training sequences
of 3 or 6 only, depending on the cell configuration, see annex A.

The data fields of the burst type 2 are 1104 chips long. The corresponding number of symbols depends on the spreading
factor, asindicated in table 1 above. The guard period for the burst type 2 is 96 chip periodslong.The burst type 2 is
shown in Figure 5. The contents of the burst fields are described in table 3.

Table 3: The contents of the burst type 2 fields

Chip number (CN) Length of field in Length of field in Contents of
chips symbols field
0-1103 1104 cf table 1 Data symbols
1104-1359 256 - Midamble

1360-2463 1104 cf table 1 Data symbols
2464-2559 96 - Guard period

Data symbols Midamble Data symbols SGP

1104 chips 256 chips 1104 chips CP

2560*T,
< >

Figure 5: Burst structure of the burst type 2. GP denotes the guard period and CP the chip periods

5.2.2.3 Burst Type 3

The burst type 3 is used for uplink only. Due to the longer guard period it is suitable for initial access or accessto anew
cell after handover. It offers the same number of training sequences as burst type 1.

The datafields of the burst type 3 have alength of 976 chips and 880 chips, respectively. The corresponding number of
symbols depends on the spreading factor, asindicated in table 1 above. The midamble of burst type 3 has alength of
512 chips. The guard period for the burst type 3 is 192 chip periods long. The burst type 3 is shown in Figure 6. The

contents of the burst fields are described in table 4.
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Table 4: The contents of the burst type 3 fields

Chip number (CN) | Length of field in chips [ Length of field in symbols Contents of field
0-975 976 Cf table 1 Data symbols
976-1487 512 - Midamble

1488-2367 880 Cftable 1 Data symbols
2368-2559 192 - Guard period

Data symbols Midamble Data symbols GP

976 chips 512 chips 880 chips 192

CP

25607 T,
< >

Figure 6: Burst structure of the burst type 3. GP denotes the guard period and CP the chip periods

5224 Transmission of TFCI

All burst types 1, 2 and 3 provide the possibility for transmission of TFCI.

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is
indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timeslot it is
signalled individually whether that timeslot carries the TFCI or not. The TFCI is always present in thefirst timedotin a
radio frame for each CCTrCH. If atime slot contains the TFCI, then it is aways transmitted using the physical channel
with the lowest physical channel sequence number (p) in that timeslot. Physical channel sequence numbering is
determined by the rate matching function and is described in [7].

The transmission of TFCI is done in the data parts of the respective physical channel. In DL the TFCI code word bits
and data bits are subject to the same spreading procedure as depicted in [8]. In UL, independent of the SF that is applied
to the data symbolsin the burst, the datain the TFCI field are always spread with SF=16 using the channelisation code
in the branch with the highest code numbering of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble
structure and length is not changed. The TFCI code word is to be transmitted directly adjacent to the midamble,
possibly after the TPC. Figure 7 shows the position of the TFCI code word in atraffic burst in downlink. Figure 8
shows the position of the TFCI code word in atraffic burst in uplink.

1% part of TFCl codeword 2™ part of TFCI code word

\

Data symbols \ Midamble / Data symbols P
< >
512/256 chips
< >
2560* T,
Figure 7: Position of the TFCI code word in the traffic burst in case of downlink
1% part of TFCI code word 2" part of TFCI code word
\
Data symbols Midamble j;ﬁ Data symbols P
< > Mrpc
512/256 chips
< >
2560* T,

Figure 8: Position of the TFCI code word in the traffic burst in case of uplink
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Two examples of TFCI transmission in the case of multiple DPCHs used for a connection are given in the Figure 9 and
Figure 10 below. Combinations of the two schemes shown are also applicable.

2560* T,

A
y

Code

%
%,

\\

\\‘E

[ ] Data
- M Midamble
TFCI

Figure 9: Example of TFCI transmission with physical channels multiplexed in code domain

2560* T,

[ 7

% |- [ -] T

[] Data
[M Midamble
TFCI

Figure 10: Example of TFCI transmission with physical channels multiplexed in time domain

In case the Node B receives an invalid TFI combination on the DCHs mapped to one CCTrCH the procedure described
in [16] shall be applied. According to this procedure DTX shall be applied to all DPCHs to which the CCTrCH is
mapped to.

5.2.2.5 Transmission of TPC
All burst types 1, 2 and 3 for dedicated channels provide the possibility for transmission of TPC in uplink.

The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data
symbolsin the burst, the datain the TPC field are always spread with SF=16 using the channelisation code in the

branch with the highest code numbering of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble structure
and length is not changed. The TPC information isto be transmitted directly after the midamble. Figure 11 shows the
position of the TPC in atraffic burst.

For every user the TPC information shall be transmitted at least once per transmitted frame. If a TFCI is applied for a
CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as the TFCI. If no
TFCI isapplied for a CCTrCH, TPC shall be transmitted using the physical channel corresponding to physical channel
sequence number p=1. Physical channel sequence numbering is determined by the rate matching function and is
described in[7].
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TPC symbol
Data symbols Midamble % Data symbols P
|
< >
512/256 chips
< >
2560* T,

Figure 11: Position of TPC information in the traffic burst

The length of the TPC command is one symbol. The relationship between the TPC symbol and the TPC command is

shown in table 4a

5.2.2.6

52261

Table 4a: TPC bit pattern

TPC Bits TPC command | Meaning
00 'Down’ Decrease Tx Power
11 'Up' Increase Tx Power

Timeslot formats

Downlink timeslot formats

The downlink timeslot format depends on the spreading factor, midamble length and on the number of the TFCI code
word hits, as depicted in the table 5a

Slot Format
#

Table 5a; Time slot formats for the Downlink

Spreading
Factor

Midamble

(chips)

length

NTFCI code word

(bits)

Bits/slot

NData/SIot

(bits)

Ndata/data field

(bits)

0
1
2
3
4
5
6
7
8
9

N RN R
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5.2.2.6.2 Uplink timeslot formats

The uplink timeslot format depends on the spreading factor, midamble length, guard period length and on the number of
the TFCI code word bits. Due to TPC, different amount of bits are mapped to the two datafields. The timesot formats
are depicted in the table 5b.
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Table 5b: Timeslot formats for the Uplink

Midambl
e length
(chips)

Nrrc
code word

(bits)

Bits/sl
ot

Nbatassio
« (bits)

Ndatasdata
field(1)

(bits)

Ndatasdata
field(2)
(bits)

0 16 512 96 0 244 244 122 122
1 16 512 96 0 244 242 122 120
2 16 512 96 4 244 238 120 118
3 16 512 96 8 244 234 118 116
4 16 512 96 16 244 226 114 112
5 16 512 96 32 244 210 106 104
6 16 256 96 0 276 276 138 138
7 16 256 96 0 276 274 138 136
8 16 256 96 4 276 270 136 134
9 16 256 96 8 276 266 134 132
10 16 256 96 16 276 258 130 128
11 16 256 96 32 276 242 122 120

12 512 96 0 488 488 244 244
13 512 96 0 486 484 244 240
14 512 96 4 482 476 240 236
15 512 96 8 478 468 236 232
16 512 96 16 470 452 228 224
17 512 96 32 454 420 212 208
18 256 96 0 552 552 276 276
19 256 96 0 550 548 276 272
20 256 96 4 546 540 272 268
21 256 96 8 542 532 268 264
22 256 96 16 534 516 260 256
23 256 96 32 518 484 244 240

24 512 96 0 976 976 488

25 512 96 0 970 968 488 480
26 512 96 4 958 952 480 472
27 512 96 8 946 936 472 464
28 512 96 16 922 904 456 448
29 512 96 32 874 840 424 416
30 256 96 0 1104 1104 552 552
31 256 96 0 1098 1096 552 544
32 256 96 4 1086 1080 544 536
33 256 96 8 1074 1064 536 528
34 256 96 16 1050 1032 520 512
35 256 96 32 1002 968 488 480

488
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Slot Spreadin || Midambl Guard Ntrci Bits/sl Npatarsio Ndata/data Ndata/data

Format | g Factor || elength | Period || codeword ot t (bits) field(1) field(2)
# (chips) || (chips) || (bits) (bits) (bits)
48 1 512 96 0 0 3904 3904 1952 1952
49 1 512 96 0 2 3874 3872 1952 1920
50 1 512 96 4 2 3814 3808 1920 1888
51 1 512 96 8 2 3754 3744 1888 1856
52 1 512 96 16 2 3634 3616 1824 1792
53 1 512 96 32 2 3394 3360 1696 1664
54 1 256 96 0 0 4416 4416 2208 2208
55 1 256 96 0 2 4386 4384 2208 2176
56 1 256 96 4 2 4326 4320 2176 2144
57 1 256 96 8 2 4266 4256 2144 2112
58 1 256 96 16 2 4146 4128 2080 2048
59 1 256 96 32 2 3906 3872 1952 1920

0

2

2

2

2

2

N

5.2.3  Training sequences for spread bursts
In this subclause, the training sequences for usage as midamblesin burst type 1, 2 and 3 (see subclause 5.2.2) are

defined. The training sequences, i.e. midambles, of different users active in the same cell and same time dot are
cyclically shifted versions of one cell-specific single basic midamble code. The applicable basic midamble codes are
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givenin Annex A.1 and A.2. As different basic midamble codes are required for different burst formats, the Annex A.1
shows the basic midamble codes mp, for burst type 1 and 3, and Annex and A.2 shows mps for burst type 2. It should be

noted that burst type 2 must not be mixed with burst type 1 or 3 in the same timeslot of one cell.

The basic midamble codesin Annex A.1 and A.2 are listed in hexadecimal notation. The binary form of the basic
midambl e code shall be derived according to table 6 below.

Table 6: Mapping of 4 binary elements IM on a single hexadecimal digit

4 binary elements M Mapped on hexadecimal digit

LN L
BRARPLRPRpR LR LA

\ '
PhrRroRPrprRPr LR LS
| I 1

|
[

, ' .
PR RpRpRpRLPR LR, LR, AL
|
[y

|
[
TMUOW>OO~NOUDMWNEREO

RN ol N
1

e

PR

For each particular basic midamble code, its binary representation can be written as a vector My, :

mp = (m, m,,...,m; ) @)

According to Annex A.1, the size of thisvector M, is P=456 for burst type 1 and 3. Annex A.2 is setting P=192 for
burst type 2. As QPSK modulation is used, the training sequences are transformed into a complex form, denoted as the
complex vector My :

m, = (m,,m,.,...m,) ?)

The elements M, of M, are derived from elements M of M using equation (3):

m =(j)' 0n foral i =1,...,P ©)

Hence, the elements M, of the complex basic midamble code are alternating real and imaginary.

To derive the reguired training sequences (different shifts), this vector M, is periodically extended to the size:

Inex = Ly +(K'=-)W + [P/K[J 4)
Notes on equation (4):

- Ln  Midamble length

- K': Maximum number of different midamble shiftsin acell, when no intermediate shifts are used. This
value depends on the midamble length.

- K Maximum number of different midamble shiftsin a cell, when intermediate shifts are used, K=2K".
This value depends on the midamble length.

- W Shift between the midambles, when the number of midamblesisK’.
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- [XOdenotes the largest integer smaller or equal to x

Allowed valuesfor L, K’ and W are givenin Annex A.1 and A.2.

So we obtain a new vector M containing the periodic basic midamble sequence:
m=\m;, My,...,M; ): (n_111m21---1mLm+(K'—1)w+|]9/KD) ®)
The first P elements of this vector M are the same ones asin vector My, , the following elements repesat the beginning:

m, =m_, forthesubset i = (P +1),...,i., ©)

Using this periodic basic midamble sequence M for each shift k amidamble m(k) of length L, is derived, which can
be written as a shift specific vector:

m® = [ m,..,m) )

)

The L, midamble elements mi(k are generated for each midamble of the first K’ shifts (k = 1,...,K") based on:

MY =M, cgw with i =1..., L, and k =1,...,K’ ©)

The elements of midambles for the second K’ shifts (k = (K’ +1),...,K = (K’ +1),...,2K") are generated based on a slight
modification of this formulaintroducing intermediate shifts:

(k) —
My =Mk «-ywprko

with i =1...,L and k= K'+1,...,K -1 9)

(k) —
N

m M c-ywaprkgWith 1 =1, L and k = K (10)

The number K¢y of midamblesthat is supported in each cell can be smaller than K, depending on the cell size and the
possible delay spreads, see annex A. The number K issignalled by higher layers. The midamble sequences derived
according to equations (7) to (10) have complex values and are not subject to channelisation or scrambling process, i.e.

(k)

the elements M, represent complex chips for usage in the pulse shaping process at modulation.

The term ’amidamble code set’ or ’a midamble code family’ denotes K specific midamble codes m(k) s k=1,...,K,
based on a single basic midamble code M, according to (1).

5.24 Beamforming

When DL beamforming is used, at least that user to which beamforming is applied and which has a dedicated channel
shall get one individual midamble according to subclause 5.2.3, evenin DL.

5.3 Common physical channels

5.3.1 Primary common control physical channel (P-CCPCH)

The BCH as described in subclause 4.1.2 is mapped onto the Primary Common Control Physical Channel (P-CCPCH).
The position (time dot / code) of the P-CCPCH is known from the Physical Synchronisation Channel (PSCH), see
subclause 5.3.4.

5311 P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in subclause 5.2.1.1. The P-CCPCH

always uses channelisation code Cék:llg :
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5.3.1.2 P-CCPCH Burst Types

The burst type 1 as described in subclause 5.2.2 is used for the P-CCPCH. No TFCI is applied for the P-CCPCH.

5.3.1.3 P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the P-CCPCH.

5.3.2 Secondary common control physical channel (S-CCPCH)

PCH and FACH as described in subclause 4.1.2 are mapped onto one or more secondary common control physical
channels (S-CCPCH). In this way the capacity of PCH and FACH can be adapted to the different requirements.

53.2.1 S-CCPCH Spreading
The S-CCPCH uses fixed spreading with a spreading factor SF = 16 as described in subclause 5.2.1.1.

5.3.2.2 S-CCPCH Burst Types

The burst types 1 or 2 as described in subclause 5.2.2 are used for the SSCCPCHs. TFCI may be applied for SSCCPCHs.

5.3.2.3 S-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5.2.3 are used for the S-CCPCH.

5.3.3  The physical random access channel (PRACH)

The RACH as described in subclause 4.1.2 is mapped onto one uplink physical random access channel (PRACH).

5.33.1 PRACH Spreading

The uplink PRACH uses either spreading factor SF=16 or SF=8 as described in subclause 5.2.1.2. The set of admissible
spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH (within the
RACH configuration parameters on the BCH).

5.3.3.2 PRACH Burst Type

The UEs send uplink access bursts of type 3 randomly in the PRACH. TFCI and TPC are not applied for the PRACH.

5.3.3.3 PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a
single periodic basic code. The basic midamble codes for burst type 3 are shown in Annex A. The necessary time shifts
are obtained by choosing either all k=1,2,3...,K" (for cells with small radius) or uneven k=1,3,5,...<K’ (for cells with
large radius). Different cells use different periodic basic codes, i.e. different midamble sets.

For cells with large radius additional midambles may be derived from the time-inverted Basic Midamble Sequence.
Thus, the second Basic Midamble Code my, is the time inverted version of Basic Midamble Code my.

In thisway, ajoint channel estimation for the channel impulse responses of all active users within one time slot can be
performed by a maximum of two cyclic correlations (in cells with small radius, asingle cyclic correlator suffices). The
different user specific channel impulse response estimates are obtained sequentially in time at the output of the cyclic
correlators.

5.3.34 PRACH timeslot formats

For the PRACH the timedlot format is only spreading factor dependent. The timeslot formats 60 and 66 of table 5b are
applicable for the PRACH.

3GPP



Error! No text of specified style in document. 25 3GPP TS 25.221 V5.2.0 (2002-09)

5.3.35 Association between Training Sequences and Channelisation Codes

For the PRACH there exists a fixed association between the training sequence and the channelisation code. The generic
rule to define this association is based on the order of the channelisation codes co™ given by k and the order of the
midambles m;" given by k, firstly, and j, secondly, with the constraint that the midamble for a spreading factor Q isthe
same as in the upper branch for the spreading factor 2Q. The index j=1 or 2 indicates whether the original Basic
Midamble Sequence (j=1) or the time-inverted Basic Midamble Sequenceis used (j=2).

- For the case that al k are allowed and only one periodic basic code m;, is available for the RACH, the association
depicted in figure 12 is straightforward.

- For the case that only odd k are allowed the principle of the association is shown in figure 13. This association is
applied for one and two basic periodic codes.

m,®-c,® - g
m,@ - ¢, @
n6 o0 m,® - ¢, ®
m,©®.c, ©
e m,M- ¢,
m.G®.¢c. ®

Figure 12: Association of Midambles to Channelisation Codes in the OVSF tree for all k
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m.@ - C8(3)
3 6
mz( ) - C16( )
m 2(5) - C16(7)
m2(5) - C8(4)
m.M-¢c. (@

Figure 13: Association of Midambles to Channelisation Codes in the OVSF tree for odd k

5.3.4  The synchronisation channel (SCH)

In TDD mode code group of a cell can be derived from the synchronisation channel. In order not to limit the
uplink/downlink asymmetry the SCH is mapped on one or two downlink slots per frame only.

There are two cases of SCH and P-CCPCH allocation as follows:

Casel) SCH and P-CCPCH allocated in TS#K, k=0....14

Case?2) SCH dlocated intwo TS: TS#k and TS#k+8, k=0...6; P-CCPCH allocated in TS#k.
The position of SCH (value of k) in frame can change on along term basisin any case.
Due to this SCH scheme, the position of P-CCPCH is known from the SCH.

Figure 14 is an example for transmission of SCH, k=0, of Case 2.
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Time slot = 2560*T,

bi O{%1, 4}, C5i O{Co Cy, Cs, Cy, Cs, Cg, Cg, Cro, Ci2, Ci3, C14,Ci5},1=1,2,3; see[§]

Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence C, and 3
parallel secondary sequences Cg; in slot k and k+8 (example for k=0 in Case 2)

Asdepicted in figure 14, the SCH consists of a primary and three secondary code sequences each 256 chips long. The
primary and secondary code sequences are defined in [8] clause 8 'Synchronisation codes for the 3.84 Mcps option'.

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base
stations. As a consequence of this, a capture effect concerning SCH can arise. The time offset tye n €Nables the system
to overcome the capture effect.

The time offset tyetn IS ONe of 32 values, depending on the code group of the cell, n, cf. ‘table 6 Mapping scheme for
Cell Parameters, Code Groups, Scrambling Codes, Midambles and tys’ in [8]. Note that the cell parameter will change
from frame to frame, cf. ‘ Table 7 Alignment of cell parameter cycling and system frame number’ in [8], but the cell will
belong to only one code group and thus have one time offset tossset 0. The exact value for toe n, regarding column
‘Associated tys' intable 6in [8] isgiven by:

. _0 n@ed,  n<is
ot = 700+ n@8)T. n>16’

5.3.5 Physical Uplink Shared Channel (PUSCH)

The USCH as desribed in subclause 4.1.2 is mapped onto one or more physical uplink shared channels (PUSCH).
Timing advance, as described in [9], subclause 4.3, is applied to the PUSCH.

5351 PUSCH Spreading
The spreading factors that can be applied to the PUSCH are SF =1, 2, 4, 8, 16 asdescribed in subclause 5.2.1.2.
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5.35.2 PUSCH Burst Types

Burst types 1, 2 or 3 as described in subclause 5.2.2 can be used for PUSCH. TFCI and TPC can be transmitted on the
PUSCH.

5.3.5.3 PUSCH Training Sequences

The training sequences as desribed in subclause 5.2.3 are used for the PUSCH.

5354 UE Selection
The UE that shall transmit on the PUSCH is selected by higher layer signalling.

5.3.6 Physical Downlink Shared Channel (PDSCH)

The DSCH as described in subclause 4.1.2 is mapped onto one or more physical downlink shared channels (PDSCH).

5.36.1 PDSCH Spreading

The PDSCH uses either spreading factor SF = 16 or SF = 1 as described in subclause 5.2.1.1.

5.3.6.2 PDSCH Burst Types

Burst types 1 or 2 as described in subclause 5.2.2 can be used for PDSCH. TFCI can be transmitted on the PDSCH.

5.3.6.3 PDSCH Training Sequences

The training sequences as described in subclause 5.2.3 are used for the PDSCH.

5.3.6.4 UE Selection

To indicate to the UE that there is data to decode on the DSCH, three signalling methods are available:
1) using the TFCI field of the associated channel or PDSCH;
2) using on the DSCH user specific midamble derived from the set of midambles used for that cell;
3) using higher layer signalling.

When the midamble based method is used, the UE specific midamble allocation method shall be employed (see
subclause 5.6), and the UE shall decode the PDSCH if the PDSCH was transmitted with the midamble assigned to the
UE by UTRAN. For this method no other physical channels may use the same time slot as the PDSCH and only one UE
may share the PDSCH time slot within one TTI.

Note: From the above mentioned signalling methods, only the higher layer signalling method is supported by
higher layersin this release.

5.3.7  The Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isaphysical channel used to carry the paging indicators.

5.3.7.1 Mapping of Paging Indicators to the PICH bits

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst typeis
used for the PICH in every cell. Npg bitsin anormal burst of type 1 or 2 are used to carry the paging indicators, where
Npg depends on the burst type: Np =240 for burst type 1 and Npg=272 for burst type 2. The bits Sypig+1,---» SNPIB+4
adjacent to the midamble are reserved for possible future use.
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Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst

Each paging indicator P, in one time slot is mapped to the bits { Sy ixge1,--So1pix(q+1) Within thistime slot. Thus, due to
the interleaved transmission of the bits half of the symbols used for each paging indicator are transmitted in the first
data part, and the other half of the symbols are transmitted in the second data part, as exemplary shown in figure 16 for
apaging indicator length Ly of 4 symbols.

2560T<: 2560Tc
) 2 unused v 2 unused >
symbols symbols
% Midamble % Midamble
% (256 Chips) % (512 Chips)
N N e
Po P33 P, Py

Figure 16: Example of mapping of paging indicators on PICH bits for Lp=4

The setting of the paging indicators and the corresponding PICH bits (including the reserved ones) is described in [7].

Np paging indicators of length Lp=2, Lp=4 or Ly=8 symbols are transmitted in each radio frame that contains the
PICH. The number of paging indicators Np, per radio frame is given by the paging indicator length and the burst type,
which are both known by higher layer signalling. In table 7 this number is shown for the different possibilities of burst
types and paging indicator lengths.

Table 7: Number Np, of paging indicators per time slot for the different burst types and paging
indicator lengths Lp

Lp=2 Lrp=4 Lp=8
Burst Type 1 Npi=60 Npi=30 Npi=15
Burst Type 2 Npi=68 Npi=34 Npi=17
5.3.7.2 Structure of the PICH over multiple radio frames

Asshown in figure 17, the paging indicators of Ny ey consecutive frames form a PICH block, Npcy is configured by
higher layers. Thus, Np=Np,c* Np paging indicators are transmitted in each PICH block.

1 PICH Block

A

[
»

Por oo Papia | Pos s Prpi | s Poy s Prpia | Poy voor Prpia

Frame #n 0 1 Npich-2  Npicy-1

Figure 17: Structure of a PICH block
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ThevaluePl (Pl =0, ..., Np-1) calculated by higher layers for use for a certain UE, see [15], is associated to the paging
indicator P, in the nth frame of one PICH block, where g is given by

g =Pl mod Np
and nisgiven by

n =Pl div Np.

The PI bitmap in the PCH data frames over lub contains indication values for all possible higher layer Pl values, see
[17]. Each bit in the bitmap indicates if the paging indicator P, associated with that particular Pl shall be set to O or 1.
Hence, the calculation in the formulas above is to be performed in Node B to make the association between Pl and P,
5.3.7.3 PICH Training sequences

The training sequences, i.e. midambles for the PICH.are generated as described in subclause 5.2.3. The allocation of
midambles depends on whether SCTD is applied to the PICH.

- If no antenna diversity is applied the PICH the midambles can be allocated as described in subclause 5.6.

- If SCTD antennadiversity is applied to the PICH the alocation of midambles shall be as described in [9].

5.3.8  The physical node B synchronisation channel (PNBSCH)

In case cell sync bursts are used for Node B synchronisation the PNBSCH shall be used for the transmission of the cell
sync burst [8]. The PNBSCH shall be mapped on the same timeslot as the PRACH acc. to a higher layer schedule. The
cell sync burst shall be transmitted at the beginning of atimeslot. In case of Node B synchronisation viathe air interface
the transmission of a RACH may be prohibited on higher layer command in specified frames and timeslots.

Cell Sync Burst GP

2304 chips . 296

2560*T°

>

5.3.9 High Speed Physical Downlink Shared Channel (HS-PDSCH)

The HS-DSCH as desribed in subclause 4.1.2 is mapped onto one or more high speed physical downlink shared
channels (HS-PDSCH).

5.39.1 HS-PDSCH Spreading
The HS-PDSCH shall use either spreading factor SF = 16 or SF=1, as described in 5.2.1.1.

5.3.9.2 HS-PDSCH Burst Types

Burst types 1 or 2 as described in subclause 5.2.2 can be used for PDSCH. TFCI shall not be transmitted on the HS-
PDSCH. The TF of the HS-DSCH is derived from the associated HS-SCCH.

5.3.9.3 HS-PDSCH Training Sequences

The training sequences as described in subclause 5.2.3 are used for the HS-PDSCH.

5.394 UE Selection

To indicate to the UE that there is data to decode on the HS-DSCH, the UE id on the associated HS-SCCH shall be
used.

5.3.9.5 HS-PDSCH timeslot formats

An HS-PDSCH may use QPSK or 16QAM modulation symbols. The time slot formats are shown in table 7A8.
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Table 7A8: Time slot formats for the HS-PDSCH

Slot Format Spreading Midamble NTECI code word Bits/slot Npata/Slot Ndatardata field

# Factor length (bits) (bits) (bits)
(chips)

0 (QPSK) 0
1 (16QAM) 0
2 (QPSK) 0
0

4 (QPSK) 1 512 0 3904 3904 1952

5 (160AM) 1 512 0 7808 7808 3904

6 (QPSK) 1 256 0 4416 4416 2208

7(16QAM) 1 256 0 8832 8832 4416

5.3.10 Shared Control Channel for HS-DSCH (HS-SCCH)

The HS-SCCH isaDL physical channel that carries higher layer control information for HS-DSCH. The physical layer
will process thisinformation according to [7] and will transmit the resulting bits on the HS-SCCH the structure of
which is described below.

5.3.10.1 HS-SCCH Spreading
The HS-SCCH shall use spreading factor SF = 16, asdescribed in 5.2.1.1.

5.3.10.2 HS-SCCH Burst Types
Burst type 1 as described in subclause 5.2.2 can be used for HS-SCCH. TFCI shall not be transmitted on the HS-SCCH.

5.3.10.3 HS-SCCH Training Sequences

The training sequences as described in subclause 5.2.3 are used for the HS-SCCH.

5.3.10.4 HS-SCCH timeslot formats

The HS-SCCH aways uses time slot format #0 from table 5a, see section 5.2.2.6.1.

5.3.11 Shared Information Channel for HS-DSCH (HS-SICH)

The HS-SICH isa UL physical channel that carries higher layer control information and the Channel Quality Indicator
CQI for HS-DSCH. The physical layer will process this information according to [7] and will transmit the resulting bits
on the HS-SICH the structure of which is described below.

5.3.11.1 HS-SICH Spreading
The HS-SICH shall use spreading factor SF = 16, as described in 5.2.1.2.

5.3.11.2 HS-SICH Burst Types

Burst types 1 or 2 as described in subclause 5.2.2 can be used for HS-SICH. TFCI shall not be transmitted on the HS-
SICH, however, the HS-SICH shall carry TPC information.

5.3.11.3 HS-SICH Training Sequences

The training sequences as described in subclause 5.2.3 are used for the HS-SICH.
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53114 HS-SICH timeslot formats

The HS-SICH may use time slot format #1 or #7 from table 5b, see section 5.2.2.6.2.

54 Transmit Diversity for DL Physical Channels

Table 89 summarizes the different transmit diversity schemes for different downlink physical channel types that are
described in[9].

Table 89: Application of Tx diversity schemes on downlink physical channel types

"X" —can be applied, "—" — must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD"’
P-CCPCH - X -
S-CCPCH -- X -
SCH X - -
DPCH - - X
PDSCH — X X
PICH — X -
HS-SCCH - X X
HS-PDSCH - X X

(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations.

5.5 Beacon characteristics of physical channels

For the purpose of measurements, common physical channels that are allocated to particular locations (time slot, code)
shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The locations of the beacon channels are called beacon locations. The
ensembl e of beacon channels shall provide the beacon function, i.e. areference power level at the beacon locations,
regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame, the only exception is
when idle periods are used to support time difference measurements for location services [9]. Then it may be possible
that the beacon channels occur in the same frame and time slot as the idle periods. In this case, the beacon channels will
not be transmitted in that particular frame and time slot.

5.5.1 Location of beacon channels

The beacon locations are determined by the SCH and depend on the SCH allocation case, see subclause 5.3.4:

Casel) The beacon function shall be provided by the physical channels that are allocated to channelisation code

Ci5a and to TSHk, k=0,...,14.

Case2) Thebeacon function shall be provided by the physical channels that are allocated to channelisation code

Coe and to TStk and TS#k+8, k=0,....6.

Note that by this definition the P-CCPCH aways has beacon characteristics.

5.5.2 Physical characteristics of beacon channels
The beacon channels shall have the following physical characteristics. They:

- aretransmitted with reference power;

- aretransmitted without beamforming;

- useburst type 1;

- use midamble m¥) and m® exclusively in this time slot; and
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(10)

- midambles m® and m™? are always left unused in thistime slot, if 16 midambles are allowed in that cell.

Note that in the time slot where the P-CCPCH is transmitted only the midambles m® to m® shall be used, see 5.6.1.
Thus, midambles m® and m®? are always left unused in this time slot.

The reference power corresponds to the sum of the power allocated to both midambles m and m®. Two possibilities
exist:

- If SCTD antenna diversity is not applied to beacon channels al the reference power of any beacon channel is
allocated to m®.

- If SCTD antenna diversity is applied to beacon channels, for any beacon channel midambles m® and m® are
each alocated half of the reference power.

5.6 Midamble Allocation for Physical Channels

Midambles are part of the physical channel configuration which is performed by higher layers. Three different
midamble allocation schemes exist:

- UE specific midamble allocation: A UE specific midamble for DL or UL is explicitly assigned by higher layers.

- Default midamble alocation: The midamble for DL or UL is alocated by layer 1 depending on the associated
channelisation code.

- Common midamble allocation: The midamble for the DL is allocated by layer 1 depending on the number of
channelisation codes currently being present in the DL time slot.

If amidambleis not explicitly assigned and the use of the common midamble allocation schemeis not signalled by
higher layers, the midamble shall be allocated by layer 1, based on the default midamble allocation scheme. This default
midamble allocation scheme is given by afixed association between midambles and channelisation codes, see clause
A.3, and shall be applied individually to all channelisation codes within one time slot. Different associations apply for
different burst types and cell configurations with respect to the maximum number of midambles.

5.6.1 Midamble Allocation for DL Physical Channels

Beacon channels shall alway's use the reserved midambles mY and m®, see 5.5. For DL physical channels that are
located in the same time slot as the P-CCPCH, midambles shall be allocated based on the default midamble allocation
scheme, using the association for burst type 1 and K¢y =8 midambles. For all other DL physical channels, the midamble
isexplicitly assigned by higher layers or allocated by layer 1.
5.6.1.1 Midamble Allocation by signalling from higher layers
UE specific midambles may be signalled by higher layersto UE's as a part of the physical channel configuration, if:

- multiple UEs use the physical channelsin one DL time slot; and

- beamforming is applied to all of these DL physical channels; and

- no closed loop TxDiversity is applied to any of these DL physical channels;

or

- PDSCH physical layer signalling based on the midambleis used.
5.6.1.2 Midamble Allocation by layer 1
5.6.1.2.1 Default midamble

If amidamble is not explicitly assigned and the use of the common midamble allocation scheme is not signalled by
higher layers, the UE shall derive the midambles from the allocated channelisation codes and shall use an individual
midamble for each channelisation code group containing one primary and a set of secondary channelisation codes. The
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association between midambles and channelisation code groupsis given in annex A.3. All the secondary channelisation
codes within a set use the same midambl e as the primary channelisation code to which they are associated.

Higher layers shall allocate the channelisation codes in a particular order. Secondary codes shall only be alocated if the
associated primary code is also alocated. If midambles are reserved for the beacon channels, all primary and secondary
channelisation codes that are associated with the reserved midambles shall not be used.

Channelisation codes of one channelisation code group shall not be allocated to different UE's.

In the case that secondary channelisation codes are used, secondary channelisation codes of one channelisation code
group shall be allocated in ascending order, with respect to their numbering, and beginning with the lowest code index
in this channelisation code group.

The UE shall assume different channel estimates for each of the individual midambles.

The default midamble allocation shall not apply for those downlink channels that are intended for a UE which will be
the only UE assigned to a given time slot or slots for the duration of the assigned channel's existence (asin the case of
high rate services).

5.6.1.2.2 Common Midamble

The use of the common midamble allocation scheme is signalled to the UE by higher layers as a part of the physical
channel configuration. A common midamble may be assigned by layer 1 to al physical channelsin one DL time dot, if:

- asingle UE uses all physical channelsin one DL time slot (asin the case of high rate service);
or

- multiple UEs use the physical channelsin one DL time slot; and

- no beamforming is applied to any of these DL physical channels; and

- no closed loop TxDiversity is applied to any of these DL physical channels; and

- midambles are not used for PDSCH physical layer signalling.

The number of channelisation codes currently employed in the DL time slot is associated with the use of a particular
common midamble. Different associations apply for different burst types and cell configurations with respect to the
maximum number of midambles, see annex BC.

5.6.2 Midamble Allocation for UL Physical Channels

If the midambleis explicitly assigned by higher layers, an individual midamble shall be assigned to al UE’sin one UL
time slot.

If no midamble is explicitly assigned by higher layers, the UE shall derive the midamble from the channelisation code
that is used for the data part (except for TFCI/TPC) of the burst. The associations between midamble and channelisation
code are the same asfor DL physical channels.

5.7 Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midamblesin atimedot and the sum of the
powers allocated to the data symbol fields. The transmit power within atimeslot is hence constant.

The midamble transmit power of beacon channelsis equal to the reference power. If SCTD is used for beacon channels,
the reference power is equally divided between the midambles m® and m®.

The midambl e transmit power of all other physical channels depends on the midamble allocation scheme used. The
following rules apply

- Incase of Default Midamble Allocation, every midamble is transmitted with the same power as the associated
codes.
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- In case of Common Midamble Allocation in the downlink, the transmit power of this common midambleis such
that there is no power offset between the data parts and the midambl e part of the overall transmit signal within
onetime dot.

- Incase of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there
is no power offset between the data parts and the midamble part of every user within one time slot.

The following figure 18 depicts the midamble powers for the different channel types and midamble allocation schemes.
Notel: Infigure 18, the codes c(1) to c(16) represent the set of usable codes and not the set of used codes.

Note2: The common midamble allocation and the midamble allocation by higher layers are not applicable in
those beacon time slots, in which the P-CCPCH is located, see section 5.6.1.

No Beacon Time Slots Beacon Time Slots when SCTD is not applied Beacon Time Slots when SCTD is applied
pA A pA
c(1) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Common Channels Midamble m(1) Channels Channels Midamble m(2) Channels
Midamble Midamble m(x) Code c(n) Code c(n) Code c(n) Code c(n)
Allocation Midamble m(x) Midamble m(x)
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
x depends on the number of transmitted codes in that time slot
pA ph pA
cd) Code c(1) Beacon . Beacon Beacon Midamble m(1) Beacon
Midamble m(1) Midamble m(1)
Channels Channels Channels Channels
(M) Code c(M) Midamble m(2)

Default c(M+1) c(M+1) c(2M+1) c(2M+1) c(2M+1) c(2M+1)
Midea;“ble Midamble m(2 ) Midamble m(3) Midamble m(3)
Allocation <20 <2 <L < < <2

c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1) Code c(16-M+1)
Midamble m(K ce.y ) Midamble m(K ce.. ) Midamble m(K ce. )
c(16) Code c(16) Code c(16) Code c(16) Code c(16) Code c(16)
M: Number of codes per Midamble (M=16/K ¢g,, ); in the P-CCPCH Time Slot M = 2, independent of K ¢
Kcew : Number of usable Midamble Shifts in this Cell
A
P P A P A
Codes of Midamble m(1) Codes of Beacon Midamble m(1) Beacon Beacon Midamble m(1) Beacon
CCTrCH 1 CCTrCH 1 Channels Channels Channels Channels
Midamble m(2)
Midamble
X Codes of Codes of Codes of Codes of Codes of Codes of
"OS?‘LO” by CCTICH 2 Midamble m(2) CCTICH 2 CCTICH 1 Midamble m(3) CCTICH 1 CCTICH 1 Midamble m(3) CCTICH 1
igher

Layers

Codes of . Codes of Codes of . Codes of Codes of Codes of
Midambl K Midambl K Midambl K
CcCTrcHU idamble MK ca )| coreny CcCTrcHU idamble MK cac) | corrcny CCTICHU damble M(K ez )| corichy

U: Number of CCTrCHs in this Time Slot, multiple CCTrCHs of one user may share one midamble
Keew : Number of usable Midamble Shifts in this Cell

Figure 18: Midamble powers for the different midamble allocation schemes

5A6 Physical channels for the 1.28 Mcps option

All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering
(SFN), see [14]. Depending on the resource allocation, the configuration of radio frames or timeslots becomes different.
All physical channels need guard symbolsin every timedot. The time slots are used in the sense of a TDMA component
to separate different user signalsin the time and the code domain. The physical channel signal format for 1.28Mcps
TDD is presented in figure 18A219.

A physical channel in TDD is aburst, which is transmitted in a particular timeslot within allocated Radio Frames. The
allocation can be continuous, i.e. the time dot in every frameis allocated to the physical channel or discontinuous, i.e.
thetime slot in asubset of all framesis allocated only. A burst isthe combination of a data part, amidamble and a
guard period. The duration of aburst is one time slot. Several bursts can be transmitted at the same time from one
transmitter. In this case, the data part must use different OV SF channelisation codes, but the same scrambling code. The
midamble part has to use the same basic midamble code, but can use different midambles.
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Radio frame (10ms)
« >

frame #i frame #i+1

subframe (5ms)

P
subframe #1 subframe #2
timeslot #0 timeslot #1 timeslot #2 timeslot #6

Figure 18A19: Physical channel signal format for 1.28Mcps TDD option

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation
code isa OV SF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is
depending on the used spreading factor of the used OV SF code.

So aphysical channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation The
scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical channel
is established, a start frame is given. The physical channels can either be of infinite duration, or aduration for the
allocation can be defined.

5A6.1 Frame structure

The TDMA frame has a duration of 10 msand is divided into 2 sub-frames of 5ms. The frame structure for each sub-
frame in the 10ms frame length is the same.

«4—— Subframe 5ms (6400chi p)

v

Switching Point

3 ERENEN RN

DWPTS GP (96chips) UpPT§ Switching Point
(96chips) (160chips)

Figure 18B26: Structure of the sub-frame for 1.28Mcps TDD option

Time slot#n (n from O to 6): the n™ traffic time slot, 864 chips duration;
DwPTS: downlink pilot time slot, 96 chips duration;
UpPTS: uplink pilot time slot, 160 chips duration;

GP: main guard period for TDD operation, 96 chips duration;

| InFigure 18820, the total number of traffic time slots for uplink and downlink is 7, and the length for each traffic time
slot is 864 chips duration. Among the 7 traffic time dlots, time slot#0 is always allocated as downlink while time slot#1
is aways allocated as uplink. The time slots for the uplink and the downlink are separated by switching points. Between
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the downlink time slots and uplink time slots, the specia period is the switching point to separate the uplink and
downlink. In each sub-frame of 5msfor 1.28Mcps option, there are two switching points (uplink to downlink and vice
Versa).

Using the above frame structure, the 1.28Mcps TDD option can operate on both symmetric and asymmetric mode by
properly configuring the number of downlink and uplink time slots. In any configuration at |east one time slot (time
dlot#0) has to be allocated for the downlink and at least one time slot has to be allocated for the uplink (time slot#1).

Examples for symmetric and asymmetric UL/DL allocations are given in figure 18C21.

T A F 13T

symmetric DL/UL allocation

< — >

vl t{tlvlvlv]v

asymmetric DL/UL allocation

Figure 18C21: 1.28Mcps TDD sub-frame structure examples

5A6.2 Dedicated physical channel (DPCH)

The DCH as described in subclause 4.1 'Dedicated transport channels' is mapped onto the dedicated physical channel.

5A6.2.1 Spreading
The spreading of physical channelsisthe same asin 3.84 Mcps TDD (cf. 5.2.1 'Spreading’).

5A6.2.2 Burst Format

A traffic burst consists of two data symbol fields, a midamble of 144 chips and a guard period. The datafields of the
burst are 352 chipslong. The corresponding number of symbols depends on the spreading factor, asindicated in table
8A10 below. The guard period is 16 chip periods long.

The burst format is shown in Figure 18D22. The contents of the traffic burst fieldsis described in table 8B10.

Table 8A10: number of symbols per data field in a traffic burst

Spreading factor (Q) Number of symbols (N) per data field in Burst
1 352
2 176
4 88
8 44
16 22

Table 8B1%: The contents of the traffic burst format fields

Chip number | Length of field in chips Length of field in Contents of field
(CN) symbols
0-351 352 cf table 8A10 Data symbols
352-495 144 - Midamble
496-847 352 cf table 8A10 Data symbols
848-863 16 - Guard period
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Data symbols Midamble Data symbols (136P
352 chips 144 chips 352 chips CP
864*T,
< >

Figure 18D22: Burst structure of the traffic burst format (GP denotes the guard period and CP the
chip periods)

5A6.2.2.1 Transmission of TFCI
Thetraffic burst format provides the possibility for transmission of TFCI in uplink and downlink.

The transmission of TFCI is configured by higher Layers. For each CCTrCH it isindicated by higher layer signalling,
which TFCI format is applied. Additionally for each allocated timeslot it is signalled individually whether that timeslot
carriesthe TFCI or not. The TFCI is aways present in the first timeslot in aradio frame for each CCTrCH. If atime slot
contains the TFCI, then it is always transmitted using the physical channel with the lowest physical channel sequence
number (p) in that timeslot. Physical channel sequence numbering is determined by the rate matching function and is
described in [7].

The transmission of TFCI is donein the data parts of the respective physical channel, this means that TFCI code word
bits and data bits are subject to the same spreading procedure as depicted in [8]. Hence the midamble structure and
length is not changed.

The TFCI code word bits are equally distributed between the two subframes and the respective data fields. The TFCI
code word is to be transmitted possibly either directly adjacent to the midamble or after the SS and TPC symbols.
Figure 18E23 shows the position of the TFCI code word in atraffic burgt, if neither SS nor TPC are transmitted. Figure
18F24 shows the position of the TFCI code word in atraffic burst , if SS and TPC are transmitted.

d
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1s patof TFCI codeword 2nd patof TFClcodeword 3 rd partof TFCI codeword 4 th partof TFCI codewp

G
Data symbols Midamble Data symbols Data symbols Midamble Datasymbols |

|<7Ti me slot x (864 Chips)—’| F—ri medotx (864 Chips—— »

Sub-frame 5ms
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Figure 18E23: Position of the TFCI code word in the traffic burst in case of no TPC and SS in 1.28

Mcps TDD
1t part of TFCI code word IT symbols 3rd part of TFCI code word TPC, symbols
SS symFOS 2nd  part of TFCI codle word SS symbols 4th part of TFCI cofle word
. | 8 . G
Data symbols Midamble Data symbols Data symbols Midamble Data symbols b
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Figure 18F24:Position of the TFCI code word in the traffic burst in case of TPC and SSin 1.28 Mcps
TDD

5A6.2.2.2  Transmission of TPC

The burst type for dedicated channel s provides the possibility for transmission of TPC in uplink and downlink.
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The transmission of TPC is done in the data parts of the traffic burst. Hence the midamble structure and length is not
changed. The TPC information is to be transmitted directly after the SS information, which is transmitted after the
midamble. Figure 18G25 shows the position of the TPC command in atraffic burst.

For every user the TPC information is to be transmitted at least once per 5ms sub-frame. For each allocated timedlot it is
signaled individually whether that timeslot carries TPC information or not. If applied in atimeslot, transmission of

TPC symbolsis done in the data parts of the traffic burst and they are transmitted using the physical channel with the
lowest physical channel sequence number (p) in that timeslot. Physical channel sequence numbering is determined by
the rate matching function and is described in [7].

TPC symbols may also be transmitted on more than one physical channel in atime slot. For this purpose, higher layers
alocate an additional number of Nypc physical channels, individually for each time slot. The TPC symbols shall then be
transmitted using the physical channels with the Ntpc+1 lowest physical channel sequence numbers (p) in that time slot.
Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate
matching function results in Ngy < Ntpct+1 remaining physical channelsin thistime slot, TPC symbols shall be
transmitted only on the Ngy remaining physical channels.

The TPC symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective

physical channel.
SS wmbol(\s\ TP‘C/ symbol(s)

Data symbols Midamble Data symbols P
< >
144 chips
< Ny,
N v
864 Chips

Figure 18G25: Position of TPC information in the traffic burst in downlink and uplink

For the number of TPC symbols per time slot there are 3 possibilities, that can be configured by higher layers,
individually for each timedlot:

1) one TPC symbol
2) no TPC symbols
3) 16/SF TPC symbols
So, in case 3), when SF=1, there are 16 TPC symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

In the following the uplink is described only. For the description of the downlink, downlink (DL) and uplink (UL) have
to be interchanged.

Each of the TPC symbols for uplink power control in the DL will be associated with an UL time slot and an UL
CCTrCH pair. This association varies with

- the number of allocated UL time slots and UL CCTrCHs on these time slots (time slot and CCTrCH pair) and
- thealocated TPC symbolsin the DL.
In case aUE has
- more than one channelisation code
and/or
- channelisation codes being of lower spreading factor than 16 and using 16/SF SS and 16/SF TPC symboals,

the TPC commands for each ULtime slot CCTrCH pair (all channelisation codes on that time slot belonging to the same
time slot and CCTrCH pair have the same TPC command) will be distributed to the following rules:

1. The ULtimeslotsand CCTrCH pairs the TPC commands are intended for will be numbered from the first to the
last ULtime slot and CCTrCH pair allocated to the regarded UE (starting with 0). The number of atime slot and
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CCTrCH pair is smaller then the number of another time slot and CCTrCH pair within the same time slot if its
spreading code with the lowest SC number according to the following table has alower SC number then the
spreading code with the lowest SC number of the other time slot and CCTrCH pair.

2. The commanding TPC symbols on all DL CCTrCHs alocated to one UE are numbered consecutively starting
with zero according to the following rules:

a) The numbers of the TPC commands of aregarded DL time slot are lower than those of DL time slots being

transmitted after that time slot

b) WithinaDL time slot the numbers of the TPC commands of a regarded channelisation code are lower than
those of channelisation codes having a higher spreading code number

The spreading code number is defined by the following table (se€[8]):

SC number SF (Q) Walsh code number (k)
0 16 (k=1)
Co-16
15 16 (k=16)
Co-16
16 8 (k=1)
Co=s
23 8 (k=8)
Co=s
24 4 (k=1)
CQ:4
27 4 (k=4)
Co-4
28 2 (k=1)
Co=2
29 2 (k=2)
Co-2
30 1 (k=1)
Co-1

Note: Spreading factors 2-8 are not used in DL

¢) Within achannelisation code numbers of the TPC commands are lower than those of TPC commands being

transmitted after that time

The following eguation is used to determine the UL time slot which is controlled by the regarded TPC symbol in the

DL:

UL pos = (S:N‘[NUL_TPCwmbols +TPCpypos + ((SFN'ENUL_TPcmbols +TPCDLpos)diV(NULs|ot )»mOd(NULscot) ,

where

UL pos is the number of the controlled uplink time slot and CCTrCH pairs.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can

be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

NuL_pcsymbals 1S the number of UL TPC symbolsin a sub-frame.

TPCpy pos is the number of the regarded UL TPC symbol in the DL within the sub-frame.
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NuLsot IS the number of UL slotsand CCTrCH pairsin a frame.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between TPC
symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are
Set.

In Annex CBG two examples of the association of TPC commands to time slots and CCTrCH pairs are shown.
Coding of TPC:

The relationship between the TPC Bits and the transmitter power control command for QPSK isthe same asin the
3.84Mcps TDD cf. [5.2.2.5 ' Transmission of TPC'].

The relationship between the TPC Bits and the transmitter power control command for 8PSK is given in table 8C12

Table 8C12: TPC Bit Pattern for 8PSK

TPC Bits TPC command Meaning
000 'Down’ Decrease Tx Power
110 '‘Up’ Increase Tx Power

5A6.2.2.3  Transmission of SS

The burst type for dedicated channel s provides the possibility for transmission of uplink synchronisation control
(ULSC).

The transmission of ULSC is done in the data parts of the traffic burst. Hence the midamble structure and length is not
changed. The ULSC information is to be transmitted directly after the midamble. Figure 18H26 shows the position of
the SS command in atraffic burst.

For every user the ULSC information shall be transmitted at least once per transmitted sub-frame.

For each allocated timeslot it is signalled individually whether that timed ot carries ULSC information or not. If applied
in atime dot, transmission of SS symbolsis done in the data parts of the traffic burst and they are transmitted using the
physical channel with the lowest physical channel sequence number (p) in that timeslot. Physical channel sequence
numbering is determined by the rate matching function and is described in [7].

SS symbols may also be transmitted on more than one physical channel in atime dot. For this purpose, higher layers
allocate an additional number of Ngs physical channels, individually for each time dot. The SS symbols shall then be
transmitted using the physical channels with the Nss+1 lowest physical channel sequence numbers (p) in that time slot.
Physical channel sequence numbering is determined by the rate matching function and is described in [7]. If the rate
matching function results in Ngy < Nsst1 remaining physical channelsin thistime slot, SS symbols shall be transmitted
only on the Ngy remaining physical channels.

The SS symbols are spread with the same spreading factor (SF) and spreading code as the data parts of the respective
physical channel.

The SSis utilised to command atiming adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. The k
and M values are signalled by the network. The SS, as one of L1 signals, is to be transmitted once per 5ms sub-frame.

M (1-8) and k (1-8) can be adjusted during call setup or readjusted during the call.

Note: The smallest step for the SS signalled by the UTRAN is 1/8 Tc. For the UE capabilities regarding the SS
adjustment of the UE it is suggested to set the tolerance for the executed command to be [1/9;1/7] Tc.
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Figure 18H26: Position of ULSC information in the traffic burst (downlink and uplink)

Note that for the uplink where there is no SS symbol used, the SS symbol space is reserved for future use. This can keep
UL and DL dlots the same structure.

For the number of SS symbols per time slot there are 3 possibilities, that cn be configured by higher layersindividually
for each time dot:

- one SSsymbol
- no SSsymbol
- 16/SF SS symbols
S0, in case 3, when SF=1, there are 16 SS symbols which correspond to 32 bits (for QPSK) and 48 bits (for 8PSK).

Each of the SS symbolsin the DL will be associated with an UL time slot depending on the allocated UL time slots and
the allocated SS symbolsin the DL.

Note: Even though the different time slots of the UE are controlled with independent SS commands, the UE is not in
need to execute SS commands leading to a deviation of more than [3] chip with respect to the average timing advance
applied by the UE.

The synchronisation shift commands for each UL time slot (all channelisation codes on that time slot have the same SS
command) will be distributed to the following rules:

1. The UL time dotsthe SS commands are intended for will be numbered from the first to the last UL time slot
occupied by the regarded UE (starting with 0) considering all CCTrCHs allocated to that UE.

2. The commanding SS symbols on all downlink CCTrCHs allocated to one UE are numbered consecutively
starting with zero according to the following rules:

@) The numbers of the SS commands of aregarded DL time slot are lower than those of DL time slots being
transmitted after that time slot

b) WithinaDL time slot the numbers of the SS commands of a regarded channelisation code are lower than
those of channelisation codes having a bigger spreading code number

The spreading code number is defined by the following table: (see TS 25.223)

Spreading SF (Q) Walsh code number (k)
code
number
0 16 (k=1)
CQ:16
15 16 (k=16)
CQ:lG
Spreading
factors 2-8
are nor used
in DL
30 1 (k=)
Co=1
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¢) Within a channelisation code numbers of the SS commands are lower than those of SS commands being
transmitted after that time

The following equation is used to determine the UL time slot which is controlled by the regarded SS symbol:

ULpos = (S:N'[N SSsymbols + $pos + ((S:N'[NSSQ/mbOIs + SSpos}jiV(NULsiot )»mOd(NULsIot ) ’
where

UL pos is the number of the controlled uplink time slot.

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can be
derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.
Nsssymbols IS the number of SS symbolsin aframe.

SS0s is the number of the regarded SS symbol within the sub-frame.
NuLgot iSthe number of UL dotsin aframe.

When one of the above parameters is changed due to higher layer reconfiguration, the new relationship between SS
symbols and controlled UL time slots shall be valid, beginning with the radio frame, for which the new parameters are
Set.

The relationship between the SS Bits and the SS command for QPSK is the given in table 8D13:

Table 8D13: Coding of the SS for QPSK

SS Bits SS command Meaning
00 '‘Down' Decrease synchronisation shift by k/8 Tc
11 'Up' Increase synchronisation shift by k/8 Tc
01 ‘Do nothing’ No change

The relationship between the SS Bits and the SS command for 8PSK is given in table 8E14:

Table 8E14: Coding of the SS for 8PSK

SS Bits SS command Meaning
000 'Down' Decrease synchronisation shift by k/8 Tc
110 '‘Up' Increase synchronisation shift by k/8 Tc
011 ‘Do nothing’ No change

5A6.2.2.4  Timeslot formats

The timeslot format depends on the spreading factor, the number of the TFCI code word bits, the number of SS and
TPC symbols and the applied modulation scheme (QPSK/8PSK) as depicted in the following tables.
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5A6.2.2.4.1 Timeslot formats for QPSK

5A6.2.2.4.1.1 Downlink timeslot formats

Slot
Format
#

Spreading
Factor

Table 8F45 : Time slot formats for the Downlink

Midamble
length
(chips)

Ntrcl

code word

(bits)

Nss & Ntpc
(bits)

Bits/slot

Nbatassiot

(bits)

Ndata/data
field(1)

(bits)

Ndatasdata
field(2)

0
1
2
3
4
5
6
7
8
9
11 1 144 4 0&0 1408 1406 702 704
12 1 144 8 0&0 1408 1404 702 702
13 1 144 16 0&0 1408 1400 700 700
14 1 144 32 0&0 1408 1392 696 696
15 1 144 0 282 1408 1404 704 700
16 1 144 4 28&2 1408 1402 702 700
17 1 144 8 282 1408 1400 702 698
18 1 144 16 282 1408 1396 700 696
19 1 144 32 282 1408 1388 696 692
20 1 144 0 32 & 32 1408 1344 704 640
21 1 144 4 32 & 32 1408 1342 702 640
22 1 144 8 32 & 32 1408 1340 702 638
23 1 144 16 32 & 32 1408 1336 700 636
24 1 144 32 32 & 32 1408 1328 696 632
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5A6.2.2.4.1.2

Slot
Format
#

Uplink timeslot formats

Spreading
Factor

45

3GPP TS 25.221 V5.2.0 (2002-09)

Table 8G16 : Time slot formats for the Uplink

Midamble
length
(chips)

Nrrc
code word

(bits)

Nss & Ntpc
(bits)

Bits/slot

Nbatassiot

(bits)

Ndatasdata
field(1)
(bits)

Ndata/data
field(2)
(bits)

41 2 144 4 0&0 704 702 350
42 2 144 8 0&0 704 700 350
43 2 144 16 0&0 704 696 348
44 2 144 32 0&0 704 688 344
45 2 144 0 28&2 704 700 352 348
46 2 144 4 2&2 704 698 350 348
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Slot Spreading || Midamble Ntrc Nss & Ntpc || Bits/slot || Npatassiot Ndata/data Ndata/data
Format Factor length code word (bits) (bits) field(1) field(2)
# (chips) (bits) (bits) (bits)
2
2
2
2
2
2
2
2
55 1 144 0 0&0 1408 1408 704 704
56 1 144 4 0&0 1408 1406 702 704
57 1 144 8 0&0 1408 1404 702 702
58 1 144 16 0&0 1408 1400 700 700
59 1 144 32 0&0 1408 1392 696 696
60 1 144 0 282 1408 1404 704 700
61 1 144 4 2&2 1408 1402 702 700
62 1 144 8 282 1408 1400 702 698
63 1 144 16 2&2 1408 1396 700 696
64 1 144 32 2&2 1408 1388 696 692
65 1 144 0 32 & 32 1408 1344 704 640
66 1 144 4 32& 32 1408 1342 702 640
67 1 144 8 32 & 32 1408 1340 702 638
68 1 144 16 32 & 32 1408 1336 700 636
69 1 144 32 32 & 32 1408 1328 696 632
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‘ 5A6.2.2.4.2 Time slot formats for 8PSK

The Downlink and the Uplink timeslot formats are described together in the following table.

‘ Table 8H17: Timeslot formats for 8PSK modulation

Slot Spreading || Midamble NtEc Nss & Ntpc || Bits/slot || Npatassiot Ndata/data Ndata/data

Format Factor length code word (bits) (bits) field(1) field(2)
# (chips) (bits) (bits)
0 1 144 0 0&0 2112 2112 1056 1056
1 1 144 6 0&0 2112 2109 1053 1056
2 1 144 12 0&0 2112 2106 1053 1053
3 1 144 24 0&0 2112 2100 1050 1050
4 1 144 48 0&0 2112 2088 1044 1044
5 1 144 0 3&3 2112 2106 1056 1050
6 1 144 6 3&3 2112 2103 1053 1050
7 1 144 12 3&3 2112 2100 1053 1047
8 1 144 24 3&3 2112 2094 1050 1044
9 1 144 48 3&3 2112 2082 1044 1038
10 1 144 0 48 & 48 2112 2016 1056 960
11 1 144 6 48 & 48 2112 2013 1053 960
12 1 144 12 48 & 48 2112 2010 1053 957
13 1 144 24 48 & 48 2112 2004 1050 954
14 1 144 48 48 & 48 2112 1992 1044 948

5A6.2.3 Training sequences for spread bursts

In this subclause, the training sequences for usage as midambles are defined. The training sequences, i.e. midambles, of
different users active in the same cell and same time dot are cyclically shifted versions of one single basic midamble
code. The applicable basic midamble codes are givenin Annex AAB.1.

The basic midamble codesin Annex AAB.1 arelisted in hexadecimal notation. The binary form of the basic midamble
code shall be derived according to table 8118 below.
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Table 8148: Mapping of 4 binary elements M on a single hexadecimal digit:

4 binary elements M Mapped on hexadecimal digit
-1-1-1-1 0

1 ! [ 1 ]
PP PR PPR
!
PRrRP LR aPR L
Ll N
=

'
[

PrRPRPRPRRPRPRP
[EEY
TMUOW>OOoO~NOUTNWNER

[ el

For each particular basic midamble code, its binary representation can be written as a vector My, :

m, =(m,m,,...,m;) @

According to Annex AAB.1, the size of thisvector M, isP=128. As QPSK modulation is used, the training sequences
are transformed into a complex form, denoted as the complex vector M :

mP:(r_n11m21"'1mP) )

The elements M, of M, are derived from elements M, of M using equation (3):
m =(j)' 0n foral i =1,...,P ©)
Hence, the elements M, of the complex basic midamble code are alternating real and imaginary.

To derive the required training sequences, this vector M, is periodically extended to the size:

e = Ly +(K-DW @)
Notes on equation (4):
K and W aretaken from Annex AAB.1

So we obtain a new vector M containing the periodic basic midamble sequence:
m = mpmz’---’mim):(ml’mz’---’mLmﬂK—l)W) ®)
The first P elements of this vector M are the same ones asin vector My, , the following elements repeat the beginning:

m =m _, forthesubset i =(P+1),...,1 ., (6)
Using this periodic basic midamble sequence M for each user k a midamble m(k) of length L, is derived, which can
be written as a user specific vector:

m® = (m{, mf?,..,m)

(7)
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(k)

The L, midamble elements M, are generated for each midamble of the k users (k = 1,...,K) based on:

MY =M, gw with i =1, L, and k =1,...,K 8)

The midambl e sequences derived according to equations (7) to (8) have complex values and are not subject to
channelisation or scrambling process, i.e. the elements mi(k) represent complex chips for usage in the pulse shaping
process at modulation.

The term ’amidamble code set’ or ’a midamble code family’ denotes K specific midamble codes m(k) s k=1,...,K,
based on a single basic midamble code M according to (1).

5A6.2.4 Beamforming

Beamforming is same as that of the 3.84Mcps TDD, cf. [ 5.2.4 Beamforming ].

5A6.3 Common physical channels

5A6.3.1 Primary common control physical channel (P-CCPCH)
The BCH as described in section 4.1.2 * Common Transport Channels’ is mapped onto the Primary Common Control
Physical Channels (P-CCPCH1 and P-CCPCHZ2). The position (time slot / code) of the P-CCPCHs isfixed in the

1.28Mcps TDD. The P-CCPCHs are mapped onto the first two code channels of timed ot#0 with spreading factor of 16.
The P-CCPCH is aways transmitted with an antenna pattern configuration that provides whole cell coverage.

5A6.3.1.1 P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16. The P-CCPCH1 and P-CCPCH2 aways use
(k=1) (k=2)

N Coo _ .
channelisation code 976 and ~°<1¢ respectively.

5A6.3.1.2 P-CCPCH Burst Format

The burst format as described in section 5A6.2.2 is used for the P-CCPCH. No TFCI is applied for the P-CCPCH.

5A6.3.1.3 P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5A6.2.3 are used for the P-CCPCH.

5A6.3.2 Secondary common control physical channel (S-CCPCH)

PCH and FACH as described in subclause 4.1.2 are mapped onto one or more secondary common control physical
channels (S-CCPCH). In this way the capacity of PCH and FACH can be adapted to the different requirements. The
time slot and codes used for the SS=CCPCH are broadcast on the BCH.

5A6.3.2.1 S-CCPCH Spreading
The S-CCPCH uses fixed spreading with a spreading factor SF = 16. as described in subclause 5A6.2.1

5A6.3.2.2 S-CCPCH Burst Format

The burst format as described in section 5A6.2.2 is used for the SSCCPCH. TFCI may be applied for SS<CCPCHs.

5A6.3.2.3  S-CCPCH Training sequences

The training sequences, i.e. midambles, as described in the subclause 5A6.2.3 are al so used for the S-CCPCH.
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5A6.3.3 Fast Physical Access CHannel (FPACH)

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment. FPACH makes use of one

code with spreading factor 16, so that its burst is composed by 44 symbols. The spreading code, training sequence and

time slot position are configured by the network and signalled on the BCH.

5A6.3.3.1 FPACH burst

The FPACH burst contains 32 information bits. Table 8J19 reports the content description of the FPACH information
bits and their priority order:

Table 8J19: FPACH information bits description

Information field Length (in bits)
Signature Reference Number 3 (MSB)
Relative Sub-Frame Number 2
Received starting position of the UpPCH 11
(UpPCHpos)
Transmit Power Level Command for RACH 7
message
Reserved bits 9 (LSB)
(default value: 0)

In the use and generation of the information fieldsis explained in [9].

5A6.3.3.1.1 Signature Reference Number
The reported number corresponds to the numbering principle for the cell signatures as described in [8].
The Signature Reference Number value rangeis 0 — 7 coded in 3 bits such that:

bit sequence(0 0 0) corresponds to the first signature of the cdll; ...; bit sequence (1 1 1) correspondsto the 8"

signature of the cell.

5A6.3.3.1.2 Relative Sub-Frame Number
The Relative Sub-Frame Number value range is 0 — 3 coded such that:

bit sequence (0 0) indicates one sub-frame difference; ...; bit sequence (1 1) indicates 4 sub-frame difference.

5A6.3.3.1.3 Received starting position of the UpPCH (UpPCHpos)
The received starting position of the UpPCH value range is 0 — 2047 coded such that:

bit sequence (00 ... 0 0 0) indicates the received starting position zero chip; ...; bit sequence (11... 11 1)
indicates the received starting position 2047* 1/8 chip.

5A6.3.3.1.4 Transmit Power Level Command for the RACH message

The transmit power level command is transmitted in 7 bits.

5A6.3.3.2 FPACH Spreading

The FPACH uses only spreading factor SF=16 as described in subclause 5A6.3.3. The set of admissible spreading codes
for use on the FPACH is broadcast on the BCH.

5A6.3.3.32 FPACH Burst Format

The burst format as described in section 5A6.2.2 is used for the FPACH.
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5A6.3.3.43 FPACH Training sequences

The training sequences, i.e. midambles, as described in subclause 5A6.2.3 are used for FPACH.

5A6.3.3.54 FPACH timeslot formats

The FPACH uses dot format #0 of the DL time slot formats given in subclause 5A6.2.2.4.1.1.

5A6.3.4 The physical random access channel (PRACH)

The RACH as described in subclause 4.1.2 is mapped onto one or more uplink physical random access channels
(PRACH). In such away the capacity of RACH can be flexibly scaled depending on the operators need.

5A6.3.4.1 PRACH Spreading
The uplink PRACH uses either spreading factor SF=16, SF=8 or SF=4 as described in subclause 5A6.2.1. The set of

admissible spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH
(within the RACH configuration parameters on the BCH).

5A6.3.4.2 PRACH Burst Format

The burst format as described in section 5A6.2.2 is used for the PRACH.

5A6.3.4.3 PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a
single periodic basic code. The basic midamble codes as described in subclause 5A6.2.3 are used for PRACH.

5A6.3.4.4 PRACH timeslot formats

The PRACH uses the following time slot formats taken from the uplink timeslot formats described in sub-clause
5A6.2.2.4.1.2:

Spreading Factor Slot Format
#
16 0
8 10
4 25

5A6.3.4.5  Association between Training Sequences and Channelisation Codes
The association between training sequences and channelisation codes of PRACH in the 1.28McpsTDD is same as that
of the DPCH.

5A6.3.5 The synchronisation channels (DwWPCH, UpPCH)

There are two dedicated physical synchronisation channels —DwPCH and UpPCH in each 5ms sub-frame of the
1.28Mcps TDD. The DWPCH is used for the down link synchronisation and the UpPCH is used for the uplink
synchronisation.

The position and the contents of the DWPCH are equal to the DWPTS as described in the subclause 5A6.1., while the
position and the contents of the UpPCH are equal to the UpPTS.

The DWPCH is transmitted at each sub-frame with an antenna pattern configuration which provides whole cell
coverage. Furthermore it is transmitted with a constant power level which is signalled by higher layers.

The burst structure of the DwWPCH ( DWPTY) is described in the figure 18127.
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75us
< L

GP(32chips) SYNC_DL (64chips)

‘ Figure 18127: burst structure of the DwWPCH ( DWPTS)

Note: 'GP for ‘Guard Period'
‘ The burst structure of the UpPCH ( UpPTS) is described in the figure 18328.

< 125us >

SYNC_UL(128chips) | GP(32chips)

Figure 18J28: burst structure of the UpPCH ( UpPTS)

The SYNC-DL code in DWPCH and the SYNC-UL code in UpPCH are not spreaded. The details about the SYNC-DL
and SYNC-UL code are described in the corresponding subclause and annex in [8].

5A6.3.6 Physical Uplink Shared Channel (PUSCH)

For Physical Uplink Shared Channel (PUSCH) the burst structure of DPCH as described in subclause 5A6.2 and the
training sequences as described in subclause 5A6.2.3 shall be used. PUSCH provides the possibility for transmission of
TFCI, SS, and TPC in uplink.

The PUSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.5 Physical Uplink
Shared Channel (PUSCH)].
5A6.3.7 Physical Downlink Shared Channel (PDSCH)

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as described in subclause 5A6.2 and the
training sequences as described in subclause 5A6.2.3 shall be used. PDSCH provides the possibility for transmission of
TFCI, SS, and TPC in downlink.

The PDSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.6 Physical Downlink
Shared Channel (PDSCH)].
5A6.3.8 The Page Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isa physical channel used to carry the paging indicators.

5A6.3.8.1  Mapping of Paging Indicators to the PICH bits

Figure 18K 29 depicts the structure of a PICH transmission and the numbering of the bits within the bursts. The burst
type as described in [5A6.2.2 ‘Burst Format'] is used for the PICH. Np;g bits are used to carry the paging indicators,
where NPIB:352-
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Bits for Page Indication Bits for Page Indication Bits for Page Indication its for Page Indication
‘-~ ‘-~ ‘+—> >
Midamble ‘ |Guard Period Midamble \ |Guard Period
Midamble \ |Guard Period Midamble \ |Guard Period
Time Slot#i, subframe #1 Time Slot#i, subframe #2

{0, 2, 3, 4,5, 6}

Figure 18K29: Transmission and numbering of paging indicator
carrying bits in the PICH bursts

Each paging indicator P, (where P, =0, ..., Np-1, P, O {0, 1}) in one radio frame is mapped to the bits
{S20rqr1seen 2L (@)} 1N SUDframe #1 or subframe #2.

The setting of the paging indicators and the corresponding PICH bitsis described in [7].

Np paging indicators of length Lp=2, Lp=4 or Ly=8 symbols are transmitted in each radio frame that contains the
PICH. The number of paging indicators Np, per radio frameis given by the paging indicator length, which signalled by
higher layers. In table 8K 20 this number is shown for the different possibilities of paging indicator lengths.

Table 8K26: Number Np, of paging indicators per radio frame for
different paging indicator lengths Lp,

Lp=2 Lp=4 Lpi=8
Npi per radio frame 88 44 22

5A6.3.8.2  Structure of the PICH over multiple radio frames

The structure of the PICH over multiple radio frames is common with 3.84 Mcps TDD, cf. [5.3.7.2 Structure of the
PICH over multiple radio frames]

5A6.3.9 High Speed Physical Downlink Shared Channel (HS-PDSCH)

The HS-DSCH as described in subclause 4.1.2 is mapped onto one or more high speed physical downlink shared
channels (HS-PDSCH).

5A6.3.9.1 HS-PDSCH Spreading
Spreading of the HS-PDSCH is common with 3.84 Mcps TDD, cf. [5.3.91HS-PDSCH Spreading]

5A6.3.9.2 HS-PDSCH Burst Types
The burst type as described in section 5A6.2.2 shall be used for the HS-PDSCH.

5A6.3.9.3 HS-PDSCH Training Sequences
The training sequences as described in subclause 5A6.2.3 are used for the HS-PDSCH.

5A6.3.9.4  UE Selection
UE selection is common with 3.84 Mcps TDD, cf. [5.3.9.4 UE selection].

5A6.3.9.5 HS-PDSCH timeslot formats

An HS-PDSCH may use QPSK or 16QAM modulation symbols. The time slot formats are shown in table 8KA21.
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Table 8KA21: Time slot formats for the HS-PDSCH

Midamb!e NSS& Ntpc || Bits/slot NDa.ta/SIot Ndata/data Ndata/data
length (chips) (bits) (bits) field(1) field(2)

(bits) (bits)

0 (QPSK)
1 (16QAM)

2 (QPSK) 1 144 0 0&0 1408 1408 704 704
3 (16QAM 1 144 0 0&0 2816 2816 1408 1408

5A6.3.10Shared Control Channel for HS-DSCH (HS-SCCH)

The HS-SCCH isaDL physical channel that carries higher layer control information for HS-DSCH. The physical layer
will process thisinformation according to [7] and will transmit the resulting bits on the HS-SCCH the structure of
which is described below.

The information on the HS-SCCH is carried by two separate physical channels (HS-SCCH1 and HS-SCCH2). The term
HS-SCCH refers to the ensemble of these physical channels.

5A6.3.10.1 HS-SCCH Spreading
Spreading of the HS-SCCH is common with 3.84 Mcps TDD, cf. [5.3.10.1 HS-SCCH Spreading].

5A6.3.10.2 HS-SCCH Burst Types

The burst type as described in section 5A6.2.2 shall be used for the HS-SCCH.

5A6.3.10.3 HS-SCCH Training Sequences

The training sequences as described in subclause 5A6.2.3 are used for the HS-SCCH.

5A6.3.10.4 HS-SCCH timeslot formats

HS-SCCH1 shall use time dot format #5 and HS-SCCH2 shall use time dot format #0 from table 15, see section
5A6.2.2.4.1.1, i.e. HS-SCCH shall carry TPC and SS but no TFCI.

5A6.3.11Shared Information Channel for HS-DSCH (HS-SICH)

The HS-SICH isa UL physical channel that carries higher layer control information and the Channel Quality Indicator
CQI for HS-DSCH. The physical layer will process this information according to [7] and will transmit the resulting bits
on the HS-SICH the structure of which is described below.

5A6.3.11.1 HS-SICH Spreading
Spreading of the HS-SICH is common with 3.84 Mcps TDD, cf. [5.3.11.1 HS-SICH Spreading].

5A6.3.11.2 HS-SICH Burst Types
The burst type as described in section 6.2.2 shall be used for the HS-SICH.

5A6.3.11.3 HS-SICH Training Sequences

The training sequences as described in subclause 5A6.2.3 are used for the HS-SCCH.
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53114 HS-SICH timeslot formats

The HS-SICH may use time slot format #5 from table 16, see section 5A6.2.2.4.1.2, i.e., it shall carry TPC and SS but
no TFCI.

5A6.4 Transmit Diversity for DL Physical Channels

Table 8L22 summarizes the different transmit diversity schemes for different downlink physical channel typesin
1.28Mcps TDD that are described in [9].

Table 8L22: Application of Tx diversity schemes on downlink physical channel types in 1.28Mcps

TDD
"X" —can be applied, "—" — must not be applied
Physical channel type Open loop TxDiversity Closed loop TxDiversity
TSTD SCTD
P-CCPCH X X —
S-CCPCH X X —
DwPCH X — —
DPCH X — X
PDSCH X X X
PICH X X -
HS-SCCH - X X
HS-PDSCH - - X

(*) Note: SCTD may only be applied to physical channels when they are allocated to beacon locations.

5A6.5 Beacon characteristics of physical channels

For the purpose of measurements, common physical channels that are allocated to particular locations (time slot, code)
shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon
characteristics are called beacon channels. The location of the beacon channelsis called beacon location. The beacon
channels shall provide the beacon function, i.e. areference power level at the beacon location, regularly existing in each
subframe. Thus, beacon channels must be present in each subframe.

5A6.5.1 Location of beacon channels

The beacon location is described as follows :

The beacon function shall be provided by the physical channels that are allocated to channelisation code Cékfllg and

(k=2) .
Co=16 IN Timeslot#0.

Note that by this definition the P-CCPCH aways has beacon characteristics.

5A6.5.2 Physical characteristics of the beacon function
The beacon channels shall have the following physical characteristics.
They:

- aretransmitted with reference power;

- aretransmitted without beamforming;

- use midamble m* and m® exclusively in this time slot

The reference power corresponds to the sum of the power allocated to both midambles m® and m®. Two possibilities
exist:
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- If SCTD antenna diversity is not applied to beacon channels, all the reference power of any beacon channel is
allocated to m®.

- If SCTD antennadiversity is applied to beacon channels, for any beacon channel midambles m® and m® are
each alocated half of the reference power.

5A6.6 Midamble Allocation for Physical Channels

The midamble alocation schemes for physical channels are the same as in the 3.84Mcps TDD option. The associations
between channelisation codes and midambles for the default and common midamble allocation differ from the 3.84
Mcps TDD option. The associations are given in Annex AAB.2 [Association between Midambles and channelisation
Codes] and D [Signalling of the number of channelisation codes for the DL common midamble case for 1.28Mcps
TDD] respectively

5A6.6.1 Midamble Allocation for DL Physical Channels

Beacon channels shall alway's use the reserved midambles m® and m®, see 5A6.5. For the other DL physical channels
that are located in timeslot #0, midambles shall be allocated based on the default midamble allocation scheme, using the
association for K=8 midambles. For al other DL physical channels, the midambleis explicitly assigned by higher layers
or alocated by layer 1.

5A6.6.1.1 Midamble Allocation by signalling from higher layers
The midamble alocation by signalling is the same like in the 3.84 Mcps TDD cf. [5.6.1.1 Midamble allocation by
signalling from higher layers]

5A6.6.1.2  Midamble Allocation by layer 1

5A6.6.1.2.1 Default midamble

The default midamble allocation by layer 1 isthe samelike in the 3.84 Mcps TDD cf. [5.6.1.2.1 Default midamble].
The associations between midambles and channelisation codes are given in Annex AAB.2 [Association between
Midambles and channelisation Codes).

5A6.6.1.2.2 Common Midamble
The common midamble allocation by layer 1 isthe same like in the 3.84 Mcps TDD cf. [5.6.1.2.2 Common midamble].

The respective associations are given in Annex BADB [Signalling of the number of channelisation codes for the DL
common midamble case for 1.28 Mcps TDD].

5A6.6.2 Midamble Allocation for UL Physical Channels

The midamble alocation for UL Physical Channelsisthe same asin the 3.84 Mcps TDD cf. [5.6.2 Midamble alocation
for UL Physical Channels]

5A6.7 Midamble Transmit Power

The setting of the midamble transmit power is done asin the 3.84 Mcps TDD option cf. 5.7 ‘Midamble Transmit
Power’
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67 Mapping of transport channels to physical channels
for the 3.84 Mcps option

‘ This clause describes the way in which transport channels are mapped onto physical resources, see figure 1930.

Transport Channels Physical Channels

DCH Dedicated Physical Channel (DPCH)

BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH————

RACH Physical Random Access Channel (PRACH)

USCH Physical Uplink Shared Channel (PUSCH)

DSCH Physical Downlink Shared Channel (PDSCH)

Paging Indicator Channel (PICH)
Synchronisation Channel (SCH)
Physical Node B Synchronisation Channel (PNBSCH)

HS-DSCH High Speed Physical Downlink Shared Channel (HS-PDSCH)

Shared Control Channel for HS-DSCH (HS-SCCH)

Shared Information Channel for HS-DSCH (HS-SICH)

Figure 1936: Transport channel to physical channel mapping

67.1 Dedicated Transport Channels

A dedicated transport channel is mapped onto one or more physical channels. An interleaving period is associated with
each allocation. The frame is subdivided into sots that are available for uplink and downlink information transfer. The
mapping of transport blocks on physical channelsis described in TS 25.222 ("multiplexing and channel coding").

| Transport Block(s) | | Transport Block(s) |
v
| Coded bits | | Cotjed bits |
Frame 1 Frame 2 Frame 3 Frame 4

Figure 203%: Mapping of Transport Blocks onto the physical bearer

For NRT packet data services, shared channels (USCH and DSCH) can be used to alow efficient allocations for a short
period of time.
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674.2 Common Transport Channels

67.2.1 The Broadcast Channel (BCH)

The BCH is mapped onto the P-CCPCH. The secondary SCH codes indicate in which timeslot a mobile can find the P-
CCPCH containing BCH.

67.2.2 The Paging Channel (PCH)

The PCH is mapped onto one or several SS=CCPCHSs so that capacity can be matched to requirements. The location of
the PCH isindicated on the BCH. It is always transmitted at a reference power level.

To alow an efficient DRX, the PCH isdivided into PCH blocks, each of which comprising Necy paging sub-channels.
Npch is configured by higher layers. Each paging sub-channel is mapped onto 2 consecutive PCH frames within one
PCH block. Layer 3 information to a particular UE is transmitted only in the paging sub-channel, that is assigned to the
UE by higher layers, see [15]. The assignment of UES to paging sub-channelsisindependent of the assignment of UEs
to page indicators.

67.2.2.1 PCH/PICH Association

Asdepicted in figure 2132, a paging block consists of one PICH block and one PCH block. If apaging indicator in a
certain PICH block isset to '1' it isan indication that UEs associated with this paging indicator shall read their
corresponding paging sub-channel within the same paging block. The value Ngap>0 of frames between the end of the
PICH block and the beginning of the PCH block is configured by higher layers.

Paging Block
PICH Block PCH Block
_Sub-Channel #0 Sub-Channel #1 Syb'Channel#Npcwl
peH| | .. | ..
PCH | [ | | |
Npich Ngap 2*Npcy

A
A\ 4
A
A\ 4
A
v

Figure 2132: Paging Sub-Channels and Association of PICH and PCH blocks

67.2.3 The Forward Channel (FACH)

The FACH is mapped onto one or several SS=CCPCHSs. The location of the FACH isindicated on the BCH and both,
capacity and location can be changed, if required. FACH may or may not be power controlled.

67.2.4 The Random Access Channel (RACH)

The RACH hasintraslot interleaving only and is mapped onto PRACH. The same slot may be used for PRACH by
more than one cell. Multiple transmissions using different spreading codes may be received in paralel. More than one
slot per frame may be administered for the PRACH. The location of slots allocated to PRACH is broadcast on the BCH.
The PRACH uses open loop power control. The details of the employed open loop power control algorithm may be
different from the corresponding al gorithm on other channels.

67.2.5 The Uplink Shared Channel (USCH)

The uplink shared channel is mapped on one or several PUSCH, see subclause 5.5.
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67.2.6 The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped on one or several PDSCH, see subclause 5.6.

67.2.7 The High Speed Downlink Shared Channel (HS-DSCH)

The high speed downlink shared channel is mapped on one or several HS-PDSCH, see subclause 5.3.9.

6+4.2.7.1 HS-DSCH/HS-SCCH Association and Timing

The HS-DSCH is aways associated with one DL DPCH and a number of High Speed Shared Control Channels (HS-
SCCH). The number of HS-SCCHSs that are associated with an HS-DSCH for one UE can range from a minimum of one
HS-SCCH (M=1) to a maximum of four HS-SCCH (M=4). All relevant Layer 1 control information is transmitted in
the associated HS-SCCH i.e. the HS-PDSCH does not carry any Layer 1 control information.

The HS-DSCH related time slot information that is carried on the HS-SCCH refersto the next valid HS-PDSCH
alocation, which is given by the following limitation: There shall be an offset of nyssccH = 6 time dlots between the
HS-SCCH carrying the HS-DSCH related information and the first indicated HS-PDSCH (in time) for agiven UE. The
HS-DSCH related time slot information shall not refer to two subsequent radio frames but shall always refer to either
the same or the following radio frame, asillustrated in figure 21A33. Note that the figure only shows the HS-SCCH that
carriesthe HS-DSCH related information for the given UE.

Radio Frame #n

A
v

1st

HS-SCCH HS-PDSCH

\4

Nus-sccH

Radio Frame #n Radio Frame #n+1

A

1st

HS-SCCH HS-PDSCH|

v

Nus-sceH

Figure 21A33: Timing for HS-SCCH and HS-DSCH for different radio frame configurations for a given
UE

6+.2.7.2 HS-SCCH/HS-DSCH/HS-SICH Association and Timing

The HS-SCCH is always associated with one HS-SICH. The association between the HS-SCCH in DL and HS-SICH in
UL shall be pre-defined by higher layers and is common for all UEs.

The UE shall transmit HS-DSCH related information on the next available associated HS-SICH with the following
limitation: There shall be an offset of nysgch = 19 time dots between the last alocated HS-PDSCH (in time) and the
HS-SICH for the given UE. Hence, the HS-SICH transmission shall be made in the next or next but one radio frame,
following the HS-DSCH transmission, asillustrated in figure 21B34. Note that the figure only shows the HS-SICH that
carries the HS-DSCH related information for the given UE.

3GPP



Error! No text of specified style in document. 60 3GPP TS 25.221 V5.2.0 (2002-09)

Radio Frame #n ~ Radio Frame #n+1 Radio Frame #n+2
Lad

A

A

last

HsPpDscHl } HS-SICH

v

Nys-sicH

Radio Frame #n Radio Frame #n+1

A

last

HS-PDSCH HS-SICH

v

Nys-sicH

| Figure 21B34: Timing for HS-DSCH and HS-SICH for different radio frame configurations for a given
UE

78 Mapping of transport channels to physical channels
for the 1.28 Mcps option

‘ This clause describes the way in which the transport channels are mapped onto physical resources, see figure 2235.

Transport channels Physical channels
DCH Dedicated Physical Channel (DPCH)
BCH Primary Common Control Physical Channels (P-CCPCH)
PCH Secondary Common Control Physical Channels(S-CCPCH)
FACH Secondary Common Control Physical Channels(S-CCPCH)
PICH
RACH Physical Random Access Channel (PRACH)
USCH Physical Uplink Shared Channel (PUSCH)
DSCH Physical Downlink Shared Channel (PDSCH)

Down link Pilot Channel (DwPCH)

Up link Pilot Channel (UpPCH)

FPACH

HS-DSCH High Speed Physical Downlink Shared Channel (HS-PDSCH)
Shared Control Channel for HS-DSCH (HS-SCCH)

Shared Information Channel for HS-DSCH (HS-SICH)

Figure 2235: Transport channel to physical channel mapping for 1.28Mcps TDD

78.1  Dedicated Transport Channels

The mapping of transport blocksto physical bearersisin principle the same asin 3.84 Mcps TDD but due to the
subframe structure the coded bits are mapped onto each of the subframes within the given TTI.
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|Transport Block(s) |

| Coged Bits |

L .

\ /
Sub-frame 2n Sub-frame2n+1  Sub-frame 2(n+1) syp-frame 2(n+1)+1

Radio frame n Radio frame n+1

Figure 2336 : Mapping of Transport Blocks onto the physical bearer ( TTI=20ms )

78.2  Common Transport Channels

78.2.1 The Broadcast Channel (BCH)

There are two P-CCPCHs, P-CCPCH 1 and P-CCPCH 2 which are mapped onto timesl ot#0 using the channelisation
(k=1) (k=2)
_ CH_
codes 9% and “Q7® with spreading factor 16. The BCH is mapped onto the P-CCPCH1+P-CCPCH2.

The position of the P-CCPCHs isindicated by the relative phases of the bursts in the DwWPTS with respect to the P-
CCPCHs midamble sequences, see [8]. One special combination of the phase differences of the burst in the DWPTS
with respect to the P-CCPCH midamble indicates the position of the P-CCPCH in the multi-frame and the start position
of the interleaving period.

‘ 78.2.2 The Paging Channel (PCH)

The mapping of Paging Channels onto S-CCPCHSs and the association between PCHs and Paging Indicator Channelsis
| the sameasin the 3.84 Mcps TDD option, cf. 67.2.2 'The paging Channel' and 67.2.2.1 'PCH/PICH Association'
respectively.
‘ 78.2.3 The Forward Channel (FACH)

The FACH is mapped onto one or several SS=CCPCHSs. The location of the FACH isindicated on the BCH and both,
capacity and location can be changed, if required. FACH may or may not be power controlled.

‘ 78.2.4 The Random Access Channel (RACH)

The RACH is mapped onto PRACH. More than one slot per frame may be administered for the PRACH. The location
of dotsalocated to PRACH is broadcast on the BCH. The uplink sync codes (SYNC-UL sequences) used by the UEs
for UL synchronisation have a well known association with the P-RACHs, as broadcast on the BCH. On the PRACH,
both power control and uplink synchronisation control are used.

78.2.5 The Uplink Shared Channel (USCH)

The uplink shared channel is mapped onto one or several PUSCH, see subclause 5A6.3.6 ‘ Physical Uplink Shared
Channel (PUSCHY)’
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78.2.6 The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped onto one or several PDSCH, see subclause 5A6.3.7 ‘ Physical Downlink Shared
Channel (PDSCHY)’

78.2.7 The High Speed Downlink Shared Channel (HS-DSCH)

The high speed downlink shared channel is mapped on one or several HS-PDSCH, see subclause 5A6.3.9.

78.2.7.1 HS-DSCH/HS-SCCH Association and Timing

The HS-DSCH is aways associated with one DL DPCH and a number of High Speed Shared Control Channels (HS-
SCCH). The number of HS-SCCHs that are associated with an HS-DSCH for one UE can range from a minimum of one
HS-SCCH (M=1) to a maximum of four HS-SCCH (M=4). All relevant Layer 1 control information is transmitted in
the associated HS-SCCH i.e. the HS-PDSCH does not carry any Layer 1 control information.

The HS-DSCH related time slot information that is carried on the HS-SCCH refersto the next valid HS-PDSCH
alocation, which is given by the following limitation: There shall be an offset of nyssccH = 3 time dlots between the
HS-SCCH carrying the HS-DSCH related information and the first indicated HS-PDSCH (in time) for a given UE.
DwPTS and UpPTS shall not be taken into account in this limitation. The HS-DSCH related time dot information shall
not refer to two subsequent sub-frames but shall always refer to either the same or the following sub-frame, as

| illustrated in figure 2437. Note that the figure only shows the HS-SCCH that carries the HS-DSCH related information
for the given UE and that DwWPTS and UpPTS are not considered in this figure.

Sub-Frame #n
< >
1st
HS-SCCH HS-PDSCH
|
Nus-sccH
Sub-Frame #n Sub-Frame #n+1
>«
1st
HS-SCCH HS-PDSCH
|
Nus-sccH

|  Figure 2437: Timing for HS-SCCH and HS-DSCH for different radio frame configurations for a given
UE

78.2.7.2 HS-SCCH/HS-DSCH/HS-SICH Association and Timing

The HS-SCCH is aways associated with one HS-SICH, carrying the ACK/NACK and Channel Quality information
(CQI). The association between the HS-SCCH in DL and HS-SICH in UL shall be pre-defined by higher layersand is
common for all UEs.

The UE shall transmit HS-DSCH related information on the next available associated HS-SICH with the following
limitation: There shall be an offset of nysgch = 9 time dots between the last allocated HS-PDSCH (in time) and the
HS-SICH for the given UE. DWPTS and UpPTS shall not be taken into account in this limitation. Hence, the HS-SICH
transmission shall always be made in the next but one sub-frame, following the HS-DSCH transmission, asillustrated in

| figure 2538. Note that the figure only shows the HS-SICH that carries the HS-DSCH related information for the given
UE and that DWPTS and UpPTS are not considered in this figure.
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Sub-Frame #n ~ Sub-Frame #n+1 Sub-Frame #n+2
Lad

A
A

last

HsPpDscHl } HS-SICH

»
»

Nys-sicH

Figure 2538: Timing for HS-DSCH and HS-SICH for different radio frame configurations for a given UE
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Annex A (normative):
Basic Midamble Codes for the 3.84 Mcps option

A.1  Basic Midamble Codes for Burst Type 1 and 3

In the case of burst type 1 or 3 (see subclause 5.2.2) the midamble has alength of Lm=512, which is corresponding to:
K’=8; W=57; P=456.

Depending on the possible delay spread cells are configured to use Ky midambles which are generated from the Basic
Midamble Codes (see table A.-1)

- foral k=1,2,...K; K=2K’ or
- fork=12,...K’, only, or
- for odd k=1,3,5,...,.< K’, only.
Depending on the cell size midambles for PRACH are generated from the Basic Midamble Codes (see table A.-1)
- fork=12,..,K or
- forodd k=1,35,....< K’, only.
The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shownin TS 25.223.

Table A.-1: Basic Midamble Codes M, according to equation (5) from subclause 5.2.3 for case of
burst type 1 and 3

Code ID Basic Midamble Codes mp. of length P=456

MpLo 8DF65B01E4650910A4BF89992E48F43860B07FES5FA0028E454EDCD1FO0A09A6F029668F55427
253FBBA71E5EF2EF360E539C489584413C6DC4

MpL1 4C63F9BC3FD7B655D5401653BE75E1018DC26D271AADA1CF13FD348386759506270F2F953E9
3A44468E0A76605EAEB526225903B1201077602

MpL2 8522611FFCAEB55A5F07D966036C852E7B15B893B3ABA9672C327380283D168564B8E1200F0E
2205AF1BB23A58679899785CFA2A6C131CFDC4

MpL3 F58107E6B777C221999BDE9340E192DC6C31AB8AES8SE70AA9BBEB39727435412A5A27COEF7
3AB453EDOD28E5B032B94306EC1304736C91E922

MpLa 89670985013DFD2223164B68A63BD58C7867E97316742D3ABD6CBDA4FC4EO08COBOCBE44451
575C72F887507956BD1F27C466681800B4B016EE

MpLs FCDEF63500D6745CDB962594AF171740241E982E9210FC238C4DD85541F08C1A010F7B3161A
7FADF19BAD916FD308AB1CED2A32538C184E92C

MpLe DB04CE77A5BA7COEQ9B6D3551072B11A7A43B6A355C1D6FDCF725D587874999895748DD098
32ABC35CEC3008338249612E6FE5005E13B03103

MpL7 D2F61A622D0BA9E448CD29587D398EF8CDC3B6582B6CDD50E9E20BF5FE2B3258041E14D608
21DC6725132C22D787CD5D497780D4241E3B420D

MpLg 7318524E62D806FA149ECC5435058A2B74111524B84727FE9A7923B4A1FOD8FCD89208F34BE
E5CADEB90130F9954BB30605A98C11045FF173D

MpLg 8E832B4FA1A11EOBF318E84F54725C8052E0DO99EFOAF54BC342BEE44976COF38DE701623C7
BF6474DF90D2E2222A4915C8080E7CD3EC84DAC

MpL10 CFA5BAC90780876C417933C43103B55699A8AD51164E590AF9DAGAFOC18804E1F74862F00CE
7ECC899C85B6ABBOCADSES0836AD7A39878FE2F

Mpri11 AD539094A19858A75458F1B98E286A4F7DC3A117083D04724CBE83F34102817C5531329CDB43
7FFF712241B644BDFOC1FEC8598A63C2F21BD7

Mpri12 BEB8483139529BDE23E42DA6AB8170DDOBFBB30CE28A4502FAF3C8EDA219B9A6D5B849D9C
9E4451F74E2408EA046061201E0C1D69CF48F3A9%4

MpL13 C482462CA7846266060D21688BA00B72E1EC84A3D5B7194C8DA39E21A3CE12BF512C8AABGA
7079F73COD3E4F40AC555A4BCCA453F1DFE3F6C82
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Code ID Basic Midamble Codes mp. of length P=456

MpL14 9663373935FD5C213AC58C0670206683D579D2526C05B0A81030DDF61A221D8A6BEADSDEF7A
A0D662C07C6DCD0115A54D39F03F7122B0675AC

MpL1s 387397AE5CD3F2B3912C26B8F87CE82CEFEC55507DB08FBOCACF2FD6858896201ACA726428
1D0298440DD3481E5E9DDB24C16F30EB7A22948A

MpL16 AFE9266843C892571B6230D808788C63B9065EA3BDFF687B92B8734A8D7099559FEA22C94165
76D0C0O87EB4503E87E356471B330182A24A3E6

Mpr17 6E6C550A4CB74010F6C3E0328651DF421C456D9A5E8AE9D3946C10189D72B579184552EE3E7Y
99970969C870FE8A37B6C4BA890992103486DC0O

MpLisg D803CA71B6F99CFB3105D40F4695D61EBOB62E803F79302EE3D2A6BF12EA70D304B181E8B3
8B3B74F5022B67EB8109808C62532688C563D4BE

MpL19 E599ED48D01772055DBE9D343A4EASEABE643DA38F06904FC7523B08C4101F021B199AF759A
00D9AC298881D79413A77470992A75C771492D0

MpL20 9F30AC4162CE5D185953705F3D45F026F38E9B5721AEFEQ7370214D526A2C4B344B508B57BF
B2492320C05903C79CBEEO8SC6E7F218B57E14D6

Mpi21 B5971060DA84685B4D042EDO0189FAF13C961B2EF61CC164E363B22AAB14AC8AF607906C1C6
E04F2054C687AA6741A9E70639857DA02B6FFFFA

Mpi22 97135FC2226C4B4A5CBASFCA3732763B87455F73A1148006F3DF214BD4C936D061E04045160
E2CE33B9CD09D08FDE2A37F4E998322B4401D27

MpL23 4D256D57C861B9791151A78D5299C56D116B6178B2A2D04BB95FB76540AF28341DC6ECAETE
D3BF9E508478D9C8F44914805DA82429E1CF320E

MpL24 858EF5C84CE32D18D9ABA110EEA7474CFOCD70254D2928C3F4ADFF6BB3A518587CADA190290
78AC90A8336C8178203BE3289E601F07D089CB64

MpL2s 920A8796A511650AEF32F93DD3C39C624E07AEO03CE8C96139973F54DCB9803C5164ADB502D
4FF561564D607037FCD172921F1982B102C3312C

Mpi26 485C5DAE76B360A9C56E20B8422EA3EGACF07CB093B5587CBOE6AS498A4714081EA98DBCD
B0482B26E0D097C03444473D233BEF3C8E440DEBF

Mpi27 565A9D54EA789892B024F97E728ESEE112411942C48BD0OC5BC8AA457D8DC9941F0F7424B386
43FFE6521CD306FBC56FE10F1428D4C245B5606

MpL2sg 5AEF2C0C2C378179A1AC36242E6B3EDB72C42D3624437674F8D51260C0898C201837CBA14E9
E23D1EF6451C4ACF27AB031F457A8A1BFD148AE

Mpi29 87D8FE685417822A23D925307E6C11081ADAC4702BCCD9BE448E78984D109B50DEF5B7C58B
C71EA1F0A6826BA8AD1978843E7697F3E416AADA
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Code ID Basic Midamble Codes mp. of length P=456

MpL30 84802B72AF27B5BE724D1FB629EOE627BDB0D9061292562F98350C1D0C9D4B9D8E2BF71123C
82EBB161003AE9829E07244D78F19926F8847A2

MpL31 8CCB5128238BCB088E30972D62792AEF02B9BBDDCAD68C9916C00BF91CBE788B0OF03851FA
AF88605534FD73436C259D270B1013CB14226F658

MpL32 62F4AE6FAC2BF1979CE6854AA2D33534BFB2F946519101A6589131C3640707D40E67ED804AF8
736AD213CAF5935741900061967E8285C27E34C

MpL33 4095E5B4EEAFCDF68A34B267EEA28D8444FA533900F41499E260D2E65C256A52E1DD5861F52
27C98E00687D107233F51A1167BCF72FB184654

MpL34 5630E9A79FCAD303404D9E5A802299162657AAC734761C6E9O0DASBCEAF61A763EO0BB48D3FE
B3F78468C828ABA4828DAD0O6EOF904CFD40421DC

MpL3s CD12B24COBCA8SAAC1FCBF0500A3BC684A180E863D888F2506B48C68ECF17F76CB285991FB
A18EB6397211FAD002F482D57A258CD45DE3FF1A6

MpL36 AFCF2A50877286CD3405442730C45514F082D9EC296B367C0OF64F04C4E0007DCAQES0BEEDS
C102126E319ACBC64F1729272F2F72C9397029FE

Mpy37 18F89EE8589D20882A72A44DCCDF0050F0A3D88DBA6531614973D26905FDF41E3F779FF0648
E8AF1540928511BCF4C25D9C64AF34AC31B8965

Mpi3s F890D550F33F032ECDA3AS1FED427D634F64EB29AF1332A23CD961258E4BAEDO40E7B33691
8E250EC272A12816B9EBFFA1EOAE401185F08C10

MpL39 ACE5DD61506047E80FB7D41BD3992DF4D7F18EB46CC145C0E9105428C2F8F299141F5D6669
1904A7DC2513A3B83994ACB1292246B32818FEQD

MpLao 150680FF900C9B46E1E24D54BE2238CB950A934E5CCDE9BC3939EBS51CB0OAE202B7D339EEC
2018B33A0AB9B63DA5D512D64FB58COES1A1C82C2

Mpra1 51A579EED2663A002D32D10A0753173612F4D5BA167D1807C61F25C4D42C063682E8E9DD019
F79D446A046EB3F75E50FEB228DC52F08E694B6

Mpr42 CDC644FE4C0C6897604F9D14D714123BF16FFFOE49F35F674908CA60653702FE27BCCA2A470
98453AF8661055C8C549EB6A951A8396AD4B94D

MpLa3 750A10366C595373C5001CA3E4239764B1409D602CF6052B39BC6A3255A15FE06C782C4C5F8
47026A7E79838A2933A61C77BB6CBF5915B2DA5

MpLas B7490686D78E409082C4C48FE18D4C35429C20AADF96076B92FC4E85490664753DB0891A0B2
7FD849BB7FCA99E3B38F22F8C662852C0D35AA6

MpLas D86E1B575B47D23DA811806A54C231281F03317830E7BD305D3CAA7D6382A5233104CFD54D2
2DF9F34535E5B390D9040CF1375FEA44CEC29E2

MpLas 828655960C026EC67B683480992AC2ED2C43ABC606F5220C2945F373470BE7EDSBCCF7C1AA
0986BBCCC84F11F1658AA568FAAOA60C5FOB5BFA

MpLa7 D76230E02C8533653AAB99B288AA2ADE25A1C1BF28516C04239240EAF1EFC0B98974B51F886
861DBA1E9F5D62CFFEC309F071A9716B325101B

MpL4g EA207662865B8A07D69648964DED818EE474A90B94473408871880E63EF0596B9FCFEC3C06B
86EAG6AD2B06C91672EFB33C70241A5450B59B8A

MpLag 9CB5459549909835FAB22F0D99298C120ACF479F814CCE749079D40688F28101037762F125C7
76DA9C5FA1FCEOE76E452F8185354FDCDE94E2

Mpiso 227506304AEC1D6F93569B51FDC3405A0F38194F65BE17163A3CB9827A35AECEA757D020FE2
49377ECD561428A38FEEDO04EC859C272563185

Mpis51 96B9AEC9938910F0E533422A3977519B05CD4AD3909BC15A7502D48D49C124FA192A8E57027
CFEB11DF542010603CE5C9FDF8E626D4FBF8CF4

MpLs2 AB6AADO6E095A9BEOBDIF8A2ED40C3CBDBAE91C700CBB778C8696CC06F3A675C16BDB2918
E5F2111005A8727206DC6A9684E05655185C398EEB

MpLs3 CD168D384A78DA172991AD333EE2A9880905AFES9E2A2A4ACA4414C40F82874F98A3CBE7B44
FAC7F4710B35FD8BAFC0399FAEBO70EB9CA4D30A

MpLs4 22016CA87AD1549174A8699DD65599697871091457E83E0912E7E77A06531C209394D283D18A
38662B73681DD9C5BF330FED978BDA7D487CA8

Mpyss5 B9401B0843AA6F7827A13BD66C922287E8886C31EB5B90B82B472CCD6DA3D8D4FBF78B8F84
96DFA8252B06429D5DD17142F1C908ACCD70EAQC

MpLse E42B9EFDC5D09AC27B3C7DA28D02493A70521223B9D7A76A9D13E9C171017964D16A70C0O8E
AD02C3DC948889C23E365AFCF01BF20B89B0OBF5C

Mpys57 9DA0180168DB915E9F3597B59312198E1B5CC00D743C2ECBODBAADA3E35A2465ED1EAA9DY
4734D49A313CE4DFF020D0760E3153DC485603943

Mpyiss B6C966619ECB98191D719C187C07BD503425650CAA3A2D1F2DF5212B1441D7A0C1D36A4C9C
2550240AD17CA43BB3943DFFFBF1E283D81299CC

Mpis9 DBOEBC41F08A03D477C1AA548799274CABF3EB68F2636166FDC8D4B1E7132539930297E228B
A232BB5C279FASECA3ACI10E24361AF050A453B8

MpLeo 89BCE2DE2974EEBA833CF32F224C85A2891484478527DB48FAG6ECEA84C5E288CC3914CB54A
DA0476278750187F68FBEA41017E1E58DF1A5A3D

MpLe1 70A457D1314A278625443EEB52520815EC92CEF17417B97440DCB531BC1CE83212F63270418
DOFBDE71F6DBOEOEA88772E1E4535B6633E4425
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Mpie2 C388460AD54B36C4452CF0433BD347100ACCC24C79C535AD3E1F23FE0425E93A044C553BFA
116E09AA4BB32F13CFA76FBA1BC17520F45EFD44

MpL63 OBAFCADCDF9AA2846681782CD3B90CA036A863C78EE1507620BC394D0C6804B4C97A15BC9

COD7B79E6892EA1BFF1A0DD9573A9213AB140D0D2

MpLe4 833B0226789A62882FCD27A30885E67872B1A1C2FA484AD498011599DD57E8E2A07A560B4716
7AASF60EF47177DBB1632D5387A2896348640B

MpLes 8F52820323ABA5E6C6B465821B621600B980ES59F53A599DA5646BA103214336836CF17E3386C
E4FB2BC5F25CCB30CF7F500546828EC8786B8E

MpLes E2E9A29C3C8207B9A4508FD2F667A159F068EEE8D00686F46EA904C3692C1D79DFF1B32E510
3720D47B4B58AC35384A26087027E141B3126A8

Mpie7 70E7C39FD2D3AE1DCE341699A544D801A8688A6EE47C5CB3630022147DDC06241FC5337A34

8A462B2472DEC5E104DD520ADA5114DB065D4B0D

MpLes 9E3483CAB164BD053C4971D4D87494CC689033D589EF80E5453376E4A8DCC02183B98C36B0

FF7DDCOADO7FCE8B4D5164371BD03A2110AD1247

MpLe9 04DA1C649B0608938DAADD3FE920A4F681690C54505429DBDCDCF10067AB5714BCDDFE1F2

8692710F794765781C1D233344E119BEE8A8416DC

MpL70 7A18D6D30BDF44410714C3DCA27D8FIEA8A542D87122205640B98313C91AD9A0BO93A5A7TBC
3E035F93B88BBE6D4204BC82A9FA8DAC1A7618CF

MpL71 EB9525E10265A48733C8EOE77E459310112A71DCAG680F68AC044B64BCOA31D02EEAOF7ACAA
AB7F1E574E94FEA2D1301CB14B03263DA8122B76

MpL72 E706C6ED2D6F89153835079BEOC6D45310845EF2F9F6C6AE91B7419810508BA501C0148BF09

955BAD90D6391BA8BEBASCEFBD23221CC75143D7

MpL73 DF071A10AC4120CD1431590BEDCFF9483CA7047B19590D035D309240BDB4264E9A3A2761402
EC97FD8BC51B4AF32E37FBC47162A2357D18751

MpL74 FOF952B2238139F46D8254D1A2C1C22A16BA71ECOCOC900ED1442452D7F44C798BC65FF4067
1B88074BA0B74C6510996EEAC495C5B49C37DEB

MpL75 1C86BD82EDA81FD65418D3837B5552A853791456D93B06C62C650D86CFBEC269AFFD772763

064062C03751B9428C6DA2E60383025F9E404B70

MpL76 B390978DD2552C88AABA7838489A6F5A8E9C41E95FFA2215819BF8ASBFE39C8A706CC658E5

49E966611B843A1468406C41C09D1560BEDA4F1B

Mpy77 1A69EC9D053C7E84BAE7A48CCC71857D0C6B06D1065E3EA4633B133AA022B8104F6EE7C69B
6184B746C8822958B0A16686F27C8AOE3B4EFEAD

Mpy78 C95B2070816DC97C6D8DD2583263E73F9AAAFD13F0548D2EBD835824418F11E54111005FB71
3AB234BE412347358281C7DE331EDD21B8BEAS2

MpL79 56D6408399F23C2EDS5EEOF68111D69A91A3AD9A732AC57CA08F86CC28B3CF4E4BO2EBBAO

BCE5CAE5BACC4D52004070797C04093A84BB18DBA

MpLgo E662E7043867BE250764DA0596D34A582A619B408B505E6211DD6286E93A37F95B1EAG680COC

S5F3E777E3F71E8D75495D59043217FCOE222E16

MpLs1 27D5E681C222297AD478A079EF12F1A98F744B66335303322EF8880B931FEBF8322F4302944E

80BED468A0A516D410B183D863795992DA7DDB

MpLs2 5100336C05F9E5BF35201906C1C588858EO0DAF56130DF5554B9AB21CA15311A90290624CD63

EO3F5EDA49DB7A0C32AB5F1CA427A2D5635FDAS

MpLs3 C696DC993BFAEA9A61B781B9C5C3F5CFAA4C8339D8B03A9B0387883D0482A41AC78D652242
5959846E561D26A30FF79A205C801A85889736B2

MpLg4 D562297561AFF42D3168296C1153E4E39BE7B2EB0348BC704625AA08391235075EEODEOAT79A

B03222FEDB27218C56F96EAC2F91CC8FCE64B12

MpLss DD0B6768FC01CCOA551F8ACC36907129623E975AB8B3FF58037F1859E2FA8C62C2D9D1E850

6916029A2C3F8CAD9A26AE2CC652F48800859F5C

MpLss 923920696EB3AB413786C41854822282BB83F6900D33A232D470BE198BBF086067B72613300C

593B74251E2F079857ADBBCD86583A9DCAAGDC

Mpig7 B8EF30C797D8D2C4EF11244F137D806E556A436626D0115A621C92C34D166A68BCEDFA0040

DA8BFD6F987B1CD5C2AA1C1B045E64475FOF8DABD

Mpigs E1887001D414405ED6419E9EE1D1D346D924ED57ADF04B31B7948099976B2D1501A60DFFB28
7AD44C8783DFOC1EA5AA5D273D1389C8EA22DCC

Mpigg 8C2E379A58AA96748141CA84C35987905F984A49D3ADIBFF7807AC244C16C1DF74343C2E1F2
5514F5A0954CFBB3C92E25EF783136844998AC5

MpLoo 78F8A99EOAS54E27F51C0726FE7A11EB26B1E29FEG5F55AC8AC58011465900B958488A90F6DF

614A58431DC8B6CE6BI9A6F032EEOEOB1306EC4B4

MpLo1 88F7A31B7B20EOFO05CA26E729B4F8A1933962D7BD7BE3E1EB130B28C794C0B4D01CADEO900
6FF97E80117509733F3A9DC225413A0AE08CA662

Mpro2 BE4ADFCEAC18905AC8D5DA27A794F88A4D3058D2EFA3B075A819DEAEG8SEAF8940A653ED71
04E7B403D490F0A9030264E1F12B8922C75775E61

Mpro3 5BA4B79FC4550234D8922963BF3537485E3C8745A5DB90D3E2E454B30FF61112F508155B7C2B
3C4C628AF846240C2021ACDES47E5A41F666B8
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MpLo4 00556D35649F7610AB24A43C4F16D6AC0571FD126F11880C5CD72100D730E4E4D6BB73C33F8
37FAF1072743B249ADA2E09598B1EB23F1180A7

MpLos 7A0CC9F21BD69CF3023E944545C2176EFOD4F450B765C28359FB8A32137D043D0ES5713E67B3
F61320985D2C6106605081F87D2296321468A2F

MpLos DA669880995B0671201172BABFF141D5854A245E211879EF3038A7C84170DADBD368455F2465
3161E7886E15B253F93E3A3C568EFB17CDEB1A

Mpro7 4E294E53D1661C1F6F748302A7723DA951CO0FDBSBEBBF67A68710BA0F1A255DFB1627059D4
1A23D3961726DE6FEB10E5D209CC4505B209812

MpLog 73385DF701414E144768A67EF72924B1653479E962FB1554B7E54BC5284D9B3E41C0C133F878
972230721918AA425501B920B204FECEOC7F8A

MpLog F4492160805F258CE592DF4D1200566F81D173458D78EA3ABED79A14AF88170DB1D4A9A5931
D2B80C58C27FE17D806E3E6A66CDAADO9F118D4

MpL100 44D562D9012D8B07B8F44596467C11A163982BB7EAEAC184078B6B8CE46B5D7E17C39CEF57
6A025491183017FA09931D070B307B86524B03FF

MpLio1 FCAEEFCC49A13B4FFA12CO0CC6A2BO0CFAF57D78B1E98294B04675C2F0991661FDC61A452A2
47F8C29E0284AA21026F368307375AA2C3F1E12C

MpL102 C486DF0510DCAD5SAB86E178A686D398E11AOECFAC5A326C10129257E5456B22FB8BE147E919
0D9929A5DFFE44715FA47D62F04CFCOB1C201414

MpL103 C10AF383DC708E257E15A8AB337BCEG84A2F4ACT7A22DC2C25C277F8E8SDO858E79317CDDD9
AA2EAG6CBEG604D24AC0945026103E7B4126FD361A4

MpL104 A5C60A181148D9A931B2DDDB9D169648BA54F366B4EFAE88F6861909EEOFO07C0O37EE349D0E
C59A823286E366CA3943589EEA7F828C3728085F

MpL105 96136AEBD5E28462B0421DF292BA899FFA660D80EA01620D2C7490E5347127884AA3C3D1FF4
4BCEEF6C29EC589CDEF200C5742C5964F8B2B52

MpL106 40F63C04ACAD986255D1E16B769A6D4C11A1D075E804BDCOAC61923E9A67F5D 741775632807
2455F6E22B1C64E06F367D1B0808295C2D90E22

MpL107 F4B82D413578C4888C5F002CF6D0OE03778134A860436551FD57537E4CED334B3C9CEBACEG1S
238271717AA762448B86FA53D2074BCE35658A7

MpL108 BCCC92D72C920E685530591FC351743D1E23DE044BF81D32650406113E23ECC757FDE4E386
B6E2E7195EE4969717A7BD0812AC312B33A54308

MpL109 6ED59DEOD44370A861CE2B42CF5E578E764A682AB5777905EE027D7160490EDC6C28989B238
05AA697FCD215CB401BC5E4D430624C01B16192

MpL110 DE8BOCOE273B92CC3C5034F7A20DB3914643C430B425C8B9249EAF73ACE8C3BCF17957242CF
534D87A67D4DC0252275262E737F4095450CFA14

Mpri11 9505C4FEF2A397D5059F4729D013292A8321FFFA929ACB0A210D0A13E13061227C44A68FBD8
CE6B66CE3D783363CD039AB35EES2603E09B758

MpL112 ESBE9OD7F954B14D8002A4CAC20765ABEED80634498C836D79B0F9338DBC17B28F05CF4E79
136779E1C55AA30B6215F890882887B3B53C23E2

Mpr113 9F4B622C1358AE5468DC31E4B2CA320E5E20458C1DES405BF4FOAD7D45A5BCAA39ECO626FF
FC698C16A009CCCB7A18A64E85E70BA71731BA24

MpL114 B91B2624843CF48299AFC2B1442570B41F28F578530D1E322E0B54282372131C71ACB924E707
68A243EEC3200E7ASEBFA77111D9FBO7FEASAE

MpL115 965F42DDA3A4650FE2F5103932B68F166FA424B9F0F7045311D962C2A9F66B9BC6C66FB480F
9800354E0C54A72251071422CF1DFC44F94C00C

MpL116 08ADCE48699FC30FA0788073BDAADB9177BBB4C1CED41F93085218364B8BAD8488561EFOFE
1BODDAA403C602494CB35697D62AA0A2B93A64CF

Mpr117 9A313BED80B1220D77C8ADA4B2EOB3D284A5120A94B741380923C78D3AD32BC3E71EC6EEA
520E9D447D8727697598BB987F17506F482003ABD

MpL118 24C9AD4AC14EFEC002A3473FCABO4E492F2E269161A2960BABAF09FD710B444A40C4E8B1384
18E62301E91FBA97AFDC58759A76D00F676736C7

MpL119 6514C7733711CE4942CD2123AB37186EB7FECB7E78ABB28744864942FCF4COF810054AF55B1
042EB53064F0857C61D85B2CFOD2DC5826AF22F

MpL120 B2C80CDCB83E48C36BC6FDAB8661208EAD392F3A0571BE41DFAD765E744932ADEAS0061E66
C05498A5381B2A1F1B446587089DCA4E4A2DF03D82

Mpri21 639368BA75CC709A3D9F28EDA237E32C2017A9BF1E382045B9426 AEEO0A4049DCB4E1D7EBE4
647B855212824557497CFA039885A3BA42F98F63

MpL122 6A70DDC17D0C8024B1C853F0C1948561EF32510151BEOC63BCA9171F20217891D1021EE7258
6CAFF557F8973336913A94A2A699B8740B054B8

MpL123 2E32E3A35CCD001172CE310B63B4E406126045A0FA3795BE3E3D9B56F72405FC94FD8994681
8BAECD24A61BABBBE2D23052AB01EF73CAOCF4A

MpL124 829395C35205A480AC1351C25E234BF52D384A3DE1C5138A650A6F82F739757D812D9C38231
AB9FD81AA0648B11F6F6113F9312C57624FC746

MpL125 D98FFE19CO0AAAABO571A9075ECDFD3E7373F5255DC669116A8C6913F0123E598F930934C5F6
A601C37C529C371A0C391B59AC5A9E286D04011
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MpL126 C1A108192BCE96C2430A63C189BB33856BE6B8B524703FCB205DAEF37EF544CD43CA09B618
1B417398083FF2F781BA4AEB9ASCA291DB928D71

MpL127 42568DF9F61849BFOE7DEE750604BE2EOBC16CC464B1CDE15015E01D6498E9F3E6D6950E58
24651F212BA0057CE9529B9CCAB88D8136B8545E

A.2  Basic Midamble Codes for Burst Type 2

In the case of burst type 2 (see subclause 5.2.2) the midamble has alength of Lm=256, which is corresponding to:
K’'=3; W=64; P=192.

Depending on the possible delay spread cells are configured to use Ky midambles which are generated from the Basic
Midamble Codes (see table A.-2)

- foral k=1,2,...K; K=2K’ or
- fork=12,...,K’, only.
The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shown in TS 25.223.

Table A.-2: Basic Midamble Codes M, according to equation (5) from subclause 5A6.2.3 for case of
burst type 2

Code ID Basic Midamble Codes mps of length P=192
Mpso 5D253744435A24EFOECC21F43AA5B8144FBDB348C746080C
Mps1 9D7174187201B5CE0136B7A6D85D39A9DD8D4B0O0E23835E4
Mps2 AE90B477C294E55D28467476C6011029CDE29B7325DF0683
Mps3 BC8A44125F823E51E568641EC12A6C68EAFDFA2350E3233C
Mpss 898B7317B830D207C9BC7B521D5715680824DC08347B2943
Mpss 466C7482C8827655BC13F479C7C1417290679A9841297C4A
Mpse AC0734C27C7DC1B818A8492744290DFE866BOEBA62BOB56E
Mps7 0A92106325B15A8C15FC3764724CE67A5056D50A77F9360E
Mpss AEB9F62E23035083E6094B89493D33E06FDB6532D473A280
Mpsg B485D4E3614C9C373EA1365FA6FA890E9844084EBASOEBOC
Mpsi10 66182885E2D28360D2FEAB842C65304FFC956CE8SDC8A90C7
Mps11 CC30A9B0A742FCC1E9A408415368391F1299AEA3CB6509FE
Mps12 673928915886947F464FDDAAD29A07D182328EBC5839089A
Mps13 4418861C14D62B46EE6D70D4BFO5A3ED801A01BD6CDC5235
Mpsi14 DAD62DC88F52F2D140062C2330BE6540E6F86192322AFB04
Mpsi15 A2122BAF24529CEA9855FB43CE40923E7CA7B30D92E40702
Mpsi6 6C44AB41E11F54B0929DF65673BD231F92A380132D9F1712
Mps17 1DC2742E756CDA6421340D0087DD087A615E4B8688CB2F75
Mpsi18 2E0105328B56E9E07D9B5A62F38B08AF8D8C2817B54F3302
Mps19 88315EC30A94CA4EDB2C77079D9BD810A2E280B50DABB213
Mps20 440E0093D28CB2B2B0A95D18CEB4AB934C33FA45C1CFC7B0
Mps21 CC9BF85D41A96A6EC314F9611D5E1C0672556C8850801BB4
Mps22 1ABEA04C99BC26972715F01957C0B6B959CC71CD88120817
Mps23 EC5A33DA0BA4470442C5CB324A8E47B0A9F7968FC8108EES
Mps24 F82086290271DB446B5B1DC15D9BE96414B19B3D5EOF540C
Mps25 11A1A790D6958FD3A9157DF1E05D1378248CA201EBCC7592
Mps26 AA8564882231907BCE78092DC6C9DD4F5A0E4A34AFCFB809
Mps27 912EE2238212F87BC7CDA7F30441ED184A6AA954EC4D20C8
Mps28 2D200D8B8891B804673E380A1AF5AB875986E29D37D3FDCY
Mps29 75E086B6C818423491BF9D6365C52FD1C5E42A576E268170
Mps30 50ADBF27DA2A3701470186B699118E16DDB0OD10F705607B1
Mps31 656C0692B4E22023590A906D2A74DFD471C883A7B1EOB3A2
Mps32 C21FDACD09A3CDCE74C4794010A3E45769B142505C56A0E6
Mps33 CD9392A87C2D4D7CE5801CDDA8A76339B6F900F008B290E2
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Mps34 956426 FEFD8B8D52073E87984E10C4D255064E1372C04A24
Mps3s C4F4D6DF1B754AD6063FD10C331C1428ABB27B0700134B94
Mps36 B65548082B34E9FAF43F33C4070F79099758CFD41B491A11
Mps37 C8317EA111A82B04E78B88B864B1EF5D711BBEB4A0527036
Mps3g 8FB7AD1188E8D1A5219845013672560FD38904E70537403B
Mps3g B41A324E0D80AA0598A8D391C1D7FFC82B4A075218E98EC3
Mpsa0 49A6350A62E208B011E86528B9A481A0E76D723F6675FF82
Mpsa1 C344C8C23C42A7B7442E6022E95AE4BO8A4BFA786F35F911
Mpsa2 28F430CF67D69C9DF60E25656413BC5F932A022DB1406C44
Mps43 2FA5D70CFOFED4213F32116051450391C2A627D9B670C428
Mpsas 959537D988FDD4F1360B4E84701AE5409229C30EDF8BC404
Mpsas CDD2E0450F9EC12F81391AD4633CB29F315B4A0A890A9A22
Mps46 158776A20B4B82C563EC08F086830EA66DBD2DCCB4DF6026
Mpsa7 431FCACBE48208975950342709D11F19AD5FB047F3B440C9
Mpsag 86B141AC571BA6B42653B12FF04D4AFOE6C81F3EB608660A2
Mpsag 86D297ABD34E8510F6CDBOEAG617F1F1051C8799117B02211
Mpsso 80B2D9530B34E781311D95CFA3857F277CC07014D324AF5A
Mpss1 2B607B93FD8B45601C1E574E14CFC6912C22AEC1045ADC49
Mpss2 D234C5C45E105A837E6DD74BC4ES534523A20317BA0625A29
Mpss3 768CCDB3E2A7A2B863128382590946B25472BE2BFFC40641
Mpss4 3DA38212E0A987EE1F665D4E13C2AA4446E00A76C948A073
Mpsss 09173135E4A2CFC8F2678750AB5257110906F013587BDES82
Mpsse 522E070B266F35E99C1F3C42D2017F8E415550492B72F086
Mpss7 D63E4BD805262A3DEFO5C7D86C422E5048921E5531784132
Mpssg 564AF806E28131611E5F884229265D446A50E1E488EAFBBA
Mpssg A2603E009D3D30147727B750C35C62299AF754D3E4AS4E1C
Mpseo 938504B02599D33E28246E4271C375AE81A3BBESD3F8A920
Mpse1 461516B2CAC6FC42A4B707CC6073BBE573C014892C811776
Mpse2 29186DE4CCAAB2CD0100BB19EA595879D63FOFOCFA881AAS
Mpse3 A064B449CB784A91B803369CDC5EF61A670AAAC044BA3EGS
Mpse4 8719C454D88FF5149DB943CB6CADA01DOB9664B357A18203
Mpses A27EC68720F00A714AA2CA5A7TEF232286984D7B193F5C916
Mpse6 AC8361676AB424E48F0789082BOCD2EFB8D2E627D041DD66
Mps67 ABA1BEB0064733A0620906BF2B29C95883F069D7E4C35D39
Mpses 9E22EEDED47D92CA1D0OB7530EC6062287BD83A04874AE00C
Mpse9 OBADEF288B20F5686C5DE3A71219AC2172054326BE831696
Mps70 953801EB2AF58C2F80E49A6CC46085CB554243E3B3BBEC8C
Mps71 333A504C51C8FAC5025994565C3F600F154F64FAEFAEA484
Mps72 A6583E19647662005474153A6F8DD88A473853E94B720CE7
Mps73 90ACAF707D18AF34F5848C58166830AF620ACDC1B2DFDDAS
Mps74 39C5C598A374EA82F3F83378258248DAD3808812DD0OE74BB
Mps75 F79525DE694629346D73F6256CCOF140F82603197AAA1844
Mps76 B8C2A8F139097699A693022E78588D4058DB0OA65FF52F813
Mps77 449B50C2A52996FA5A828A907F30F9F460EE3D99930DF890
Mps78 62CEC9574D30184BCB4F94EECFOCC23D2D2A8D0003F0AA33
Mps79 B56D258889703F76A0738EE3A7D355994159A4851833E198
Mpsso 65894AA54C0F6C9A206521CIFC379A8AAF6E621C0O3CF849C
Mpss1 2D47F3414E30CC02C6835D95C9BA204488FOFFCB4852677D
Mpsg2 12BE4DD8B906B584010F8A330AB67B278E8642FA33D51B68
Mpss3 BC928A90A4B10906CAEE638BF768E08542F48F1676006DFO0
Mpsgs 30C544E437C8ADA143566CD1BC4E9E7BA84139A08505C2F4
Mpsgs 84FD5B05506192B753FBA2C719B584EOEDA01814999867D2
Mpsge 191F14DD00034E03AB5BB4342F1138B2CD33784E60CFD75A
Mpsg7 BBACE7990B6A98A80A61162C4D2D5F88F24E8F7DE4207590
Mpsgs EC1DBE72E8BEEDOC61054FC2695422AC0AD2D888265B21AB0
Mpsgy 9A1B4CA467AB7E082AF4278E44D177EA78424508C23E8B08
Mpsgo 999EE541C608164AC975214F3A37A677FC2CA03E2C2A4B20
Mpso1 1BDCC20265031432917A2EB828FB356A22DF9CB609COF8F3
Mpsg2 EB4A81859C93338B8A1B87C02C815AE09D765F6F2249B958
Mpso3 E6A5D1629F4CF09A1F280DEOC480D4C73B26ADE321A50AEE
Mpsg4 BAAB7286DD24C80B15A7958039B904F1CA83C310C8C7AFF2
Mpsgs 12220F72619E983717C68FFE1C4148F2354B7B1955B65620
Mpsoe A198706E24FAAO8BDO9EE392414816038E667BB34307D6B2
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Code ID Basic Midamble Codes mps of length P=192
Mpsg7 30B3493B4C035881A7A722E4546527AAE787FA2C0893AC46
Mpsgg 5A7318126522843DCB7F00A2D9F9BA8F88963E4152BC923C
Mpsog 844844BOCACAB702C332CE2692B4166F4ABOC63E62BF151BF
Mps100 B8297389526410313692F861DC60DA86A23607F7DDE24755
Mps101 6C1144CF8BC01538D655D29ED62DE6GE74A3180ECO05BF1EQD
Mps102 E9DB3221FACFC5C88691A7013EF09672A130D52C3413AAE2
Mps103 2FD0508615EC4CD4BF18ADD46D777078869130C8921A4F0E
Mps104 40911B4E0525AC874228F6EF642E59154730CB187C7E417A
Mps105 2034C6A027D4D850F5184AA64C3153231F4651B616BBFCF9
Mps106 57833235451525A1DFA213FCEOB419B6494BC7B99F488410
Mmps107 _ |6DC3D57F2E39158D036825F8804810D77CA1ECA610ECD894
Mps108 F5C50DE43AA7B731CAB7683524021701F97650499A7070E4
Mps109 F2184D2699785442E09FA22CC2D60A5A13FFF22AE660A470
Mps110 EF0029DEOD79207205458CF4D7328E81A93518D93C9A74BD
mps111  |9D6D8992482FB885AASE878C3BA2045538B09886C23CDC2D
Mps112 COA5AB67D1CEA126F6476C75443F0A11CBE749412EF03104
Mps113 1853A5C20CDF968C5A180D8EBSE72BF15517D06680D98412
Mps114  |8CEA1223227ADF37DODAAB320906E1C79029F480D25181A7
mps115  |5561038E96A658EF3ECE665612FF92B064065D1ACC1F54812
mps116  |C55A6263F08D664A1E53584560DFF5E611640D8281D9A843
Mps117 4386A8EA59124D043F29056A4598735A4FC7BC11119B90C1
Mpsi118 D6571B20668BED50BD7C80388C162632BCB069AA67C7FC22
mps110  |4F9FO09ABBC1391EC2CCA5359FB52250E533BF04324154106
Mps120 662659F42188C9453F6E6DF00C579627045DA1461A3A0EAS
Mps121  |8DCC9274C0OC2A9BA6096BF27FACA542CD01CA8653D60A80F
Mps122 5C1210A1E50E505F6B73C90156C9D9F19AE2310BBD820DFO
Mps123 B1EOA7CE26202E223D4FC06D5C9BBA4E5F6D98204D2D5286
Mps124 DB506776958E34552F7E60E4B400D836153218F918E22FA6
Mpsi125 ECAA60300439B2360B2AC3C43FB6241ACDE5S055B295FA71C
Mps126 BF1E6D9AA9CA4ACO92BEG0500C77DODC7AB6A236520F86722
Mps127 051C5FA122845A30B4EC306B38016B45667C7754F92F13A0
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A.3 Association between Midambles and Channelisation
Codes

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble
isalocated by higher layers. Secondary channelisation codes are marked with a*. These associations apply both for UL
and DL.

A.3.1 Association for Burst Type 1/3 and K¢y =16 Midambles

mw-c, @
mm.%m%:
me-c, @
mw. ¢, 0
m@-c, @
me.c.@

Figure A.-1: Association of Midambles to Spreading Codes for Burst Type 1/3 and K¢e =16
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A.3.2 Association for Burst Type 1/3 and Kce =8 Midambles

(€4}

m® -y
m® - c,® <
m® ¢, @

m®w - C4(1>
m@ - C16(3)
m® - CS(Z)_<:
m®@ - C16(4)*
m® - C2(1>
m® - C16(5)
m -CS(B)—C (©) (6)
3 6) *
m -c
@3) @ 1
m® -c,
m® - C16(7)
m® _C8(4) <
(6) (M
m*™ -Cyg
—m® - C1(1>
m® - C16(9)
m® - C8(5)_<:
(O] (10) *
m™ -Cip
m® - C4(3>
@) (11)
m™” -Cy
m® - Cs(s)_<:
m@ - 016(12>*
m® - C2(2> : .
m® - 016( )
m® - C8(7)—<:
@ (14)*
m"" -Cie
m® - C4(4)

(©) (15)
16

m® -c
m® - c,® <
m® - ¢,,19

Figure A.-2: Association of Midambles to Spreading Codes for Burst Type 1/3 and K¢g =8

A.3.3 Association for Burst Type 1/3 and Kcey=4 Midambles

m® - ¢, @
m® ¢, @

m - c8(2>*_<:
m - ¢ @

m el @-c. ©
m® - ¢
m® - c,® _<: 10
m® ¢, 0"
m® ¢, @
m® ¢, 0
m(3).C8(4)*_<:
m® - c, O
e m® - ®
m Cc
* m® ¢,
Mo - O _<:
© . (10"
m™-Cy¢
m(5)-c4(3)~<:
© .. (D*
m Cc
m® - C8(6>*_<: 10
® . ¢, (2
m™-Cye
m® - ¢ @
2

m® - ¢, 49
@ - Q™

m -C
) (14)*
m' -c g
m® - ¢ 4(4){
@ (15)*
" m*=-Cqe
m® 08(8>_<:
m(® -, (6r

Figure A.-3: Association of Midambles to Spreading Codes for Burst Type 1/3 and K¢g =4
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A.3.4 Association for Burst Type 2 and Kce =6 Midambles

W @
m* -Cqg
m® c8<1)—<:
m® -, @

m® - ¢, @
m® - O
me - c8(2)_<:
m® - @
m - ¢,
m® - ¢, O
m® ¢, _<:
m® -, O
m® ¢,
Mm@ - ¢, 0
me - C8(4)_C
@.c. ©F
m Cc
—m® - ® 16
@ ¢ ©
m*-c
m@ - ¢ 8(5)_[ 1
m@ - (10"
m@ ¢, ®
®.c an
m Cc
m@ c8(6)_<: 1
m® - ¢ 12"
m® -¢,@
2 m@ - ¢, 49
m@ - ¢, _<:
m® ¢, 00
m@ ¢, @

m@ ¢, (9"

m® _ CB(S)*_C )
m® - ¢, 19

Figure A.-4: Association of Midambles to Spreading Codes for Burst Type 2 and K¢g =6

A.3.5 Association for Burst Type 2 and Kce =3 Midambles

m® - ¢, ®
m® -, (

m® ¢, @

m® - e, o e
m* -Cye
m® _CS(Z)*_C
m(1> _ C16(4) *
m® - c,®
L m® -, ®
m( ) 'CS( )
m® -¢,©"
m(3) - C4(2)
m® - C16(7) *
m® - @ .
m* -Cye
m® c®
m® -¢,
2 9
2 M@ -, ®
M@ -,
M@ -, 00"
m® -,
2 11) *
m® -c8<6)*_<: m® - ¢y
o o m(Z) _ Cle(lZ)t
m® -c,

@ _

" m? -c
m® -,
( m@ -, 49"
m® -, - , .
m® -, 49
m® - ¢,® <

m®@ - C16(16> *

(13)*
16

Figure A.-5: Association of Midambles to Spreading Codes for Burst Type 2 and K¢g =3
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Note that the association for burst type 2 can be derived from the association for burst type 1 and 3, using the following

table:

75

3GPP TS 25.221 V5.2.0 (2002-09)

Burst Type 1/3

m(1)

m(2)

m(3)

m(4)

m(5)

m(6)

Burst Type 2

m(1)

m(5)

m(3)

m(6)

m(2)

m(4)

m(7)

m(8)
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Annex AAB (normative):
Basic Midamble Codes for the 1.28 Mcps option

AAB.1 Basic Midamble Codes

The midambl e has alength of L,=144, which is corresponding to:

K=24,6,8,10,12 14,16, W= E?E P=128

Note: that [X{ ] denotes the largest integer number less or equal to x.

Depending on the possible delay spread cells are configured to use midambles which are generated from the Basic
Midamble Codes (see table AAB.1). The cell configuration is broadcast on BCH.

The mapping of these Basic Midamble Codesto Cell Parametersis shownin [8].
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Table AAB.1: Basic Midamble Codes m, according to equation (5) from subclause 5A6.2.3

Code ID

Basic Midamble Codes mp of length P=128

Mpo

B2AC420F7C8DEBFA69505981BCD028C3

mp1

0C2E988EODBA046643F57BOEAGA435E2

Mp2

D5CEC680C36A4454135F86DD37043962

Mp3

E150D08CAC2A00FF9B32592A631CF85B

Mps

EOA9C3A8FG6E40329B2F2943246003D44

Mps

FE22658100A3A683EA759018739BD690

Mpe

B46062F89BB2A1139D76A1EF32450DA0

mp7

EE63D75CC099092579400D956A90C3EQ

Mpg

D9COEQ040756D427A2611DAA35E6CD614

Mpg

EB56D03A498EC4FEC98AE220BC390450

Mp1o

F598703DB0838112EDOBABB98642B665

Mp11

AOBC26A992D4558B9918986C14861EFF

Mp12

541350D109F1DD68099796637B824F88

Mp13

892D344A962314662F01F9455F7BC302

Mp14

49F270E29CCD742A40480DD4215E1632

Mp1s

6A5C0410C6C39AA04E77423C355926DE

Mpi6

7976615538203103D4DBCC219B16A9E1

Mp17

A6C3C3175845400BD2B738C43EE2645F

Mpi1s

AOFD56258D228642C6F641851C3751ED

Mp1g

EFA48C3FC84AC625783C6C9510A2269A

Mp2o

62A8EB1A420334B23396E8D76BC19740

Mp21

9E96235699D5D41C9816C921023BC741

Mp22

4362AE4CAEODCC32D60A3FED1341A848

Mp23

454C068E6C4F190942E0904B95D61DFB

Mp24

607FEEAGE2E99206718A49C0D6A25034

Mp2s

E1D1BCDA39A09095B5C81645103A077C

Mp26

994B445E558344DE211C8286DDD3D1A3

Mp27

C15233273581417638906ADB61FDCA3C

Mp2g

8B79A274D542F096FB1388098230F8A1

Mp2g

DF58AC1C5F44B2A40266385CE1DAS640

Mp30

B5949A1CC69962C464401DO5SFF5C1A7A

Mp31

85AC489841ED3EAA2D83BBB0039CC707

Mp32

AE371CC144BC95923CA8108D8B49FE82

Mp33

7F188484A649D1C22BDA1F09D49B5117

Mp34

ADAA3C657089DEF7C0284903A491C9B0

Mp3s

C3F96893C7504DC3B51488604AF64F4C

Mp3e

B4002F5AEOCE8623AC979D368E9148C1

Mp37

OEEBCCO0C795C02A106C24ABB36D08CGE

Mp3s

4BOF537E384A893F58971580D9894433

Mp3g

08E0035AB29B7ECC53C15DAA0687CC8F

Mp4o

8611ACBC4C82781D77654EE862506D60

Mp41

63315261A8F1CB02549802DBFD197CO07

Mp42

9A2609A434F43E7DCADCOE22B2EF4012

Mp43

FAC9F0A127A88461209ABF8C69CE4DO0

Mp44

C79124EE3FFC28C5C4524D2B01670D42

Mp4s

C91985C4FED53D09361914354BA80E79

Mp4e

82AA517260779ECFF26212C1A10BDC29

Mp47

561DE2040ACB458EO0DBD354E43E111D9

Mp4s

2E58C7202D17392BC1235782CEFABB09

Mp4g

C4FAA121C698047650F6503126A577C1

Mpso

E7B75206A9B410E44346E0DAE842A23C

Mps1

3F8B1C32682B28D098D3805ED130EATF

Mps2

8D5FC2C1C6715F824B401434C8D4BB82

Mps3

0B2A43453ACC028FEGEBGE1CB0740B59

Mps4

BC56948FC700BA4883262EE73E12D82A

Mpss

558D136710272912FA4F183D1189A7FD

Mpse

5709E7F82DC6500B7B12A3072D182645

Mps7

86D4F161C844AESE20EE39FD5493B044

Mpsg

8729B6EDC382B152185885F013DAE222

Mpsg

154C45B50720F4C362C14C77FE8335A1

Mp6o

C6A0962890351F4EB802DE43A7662C9E
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Mp61

D19D69D6B380B4B22457CB80033519F0

Mpes2

C7D89509FBODAE9255998E0AQ0C2B262

Mpe3

DFD481C652C0C905D61D66F1732C4AA2

Mpe4

06C848619AF1D6C910A8EAC4AB622FCO6

Mpes

0635E29D4E7ACBABC189890241F45ECA

Mpe6

B272B020586AAD7B093AC2F459076638

Mpe7

B60SACE46E1A6BC96181EEDD88B54140

Mpeg

0A516092B3ED7849B168AFE223B8670E

Mpeg

D1A658C5009E04D0OD7DSE9205EEGG3ES

Mp70

AC316DC39B91EBG60B1AABD8280740432

Mp71

E3F06825476A026CD287625E514519FC

Mp72

A56D092080DDEB8994F387C175CC56833

Mp73

15EA799DE5S87C506D0CD99A408217B05

Mp74

A59C020BAB9AF6D3F813C391CA244CD2

Mp7s

74B0101EB9F3167434B94BABC8378882

Mp76

CE752975C8DA9B0100386DB82A8C3D20

Mp77

BBB38DCDB1E9118570AC147DC05241A4

Mp7s

944ABBF0866098101F6971731AB2E986

Mp7g

2BB147B2A30C68B4853F90481A166EB6

Mpgo

444840ACCF3F23C45B56D7704BF18283

Mpg1

87604F7450D1AD188C452981A5C7FC9OB

Mpg2

8C3842EBC948A65BC4C8B387F11B7090

Mpg3

10B4767D071CF5DB2288E4029576135A

Mpg4

6F07AAB697CD0089572C6B062E2018E4

Mpgs

D3D65B442057E613A8655060C8D29E27

Mpge

5EDA330514C604BF4E0894EQ9EC57A74

Mpg7

B0899CD094060724DED82AE85F18A43A

Mpgg

B2D999B86DF902BC25015CAE3A0823C4

Mpgg

C23CD40F04242B92D46EED82CD9A9A18

Mpgo

D22DDCC5CB82960125DD24655F3C8788

Mpo1

54987218FBD99AE4340FD4C9458E9850

Mpg2

BE4341822997A7B11EALE8A1A2767005

Mpg3

255200FBAGEE48EGDEOA82B0461B8DOF

Mpos4

6FBD58A663932423503690CF9C171701

Mpos

D215033A4AA87EC1C232BAC7EDA09370

Mpoe

CA0959B01AE48E80204F1E4A3F29CES5

Mpg7

582043413B9B825903E3A3545ED59463

Mpos

5016541922971C703D16E284CBDF633B

Mpog

7347EF160A1733CA98D43608A83A920B

Mp10o

908B22AD433CCA00B3FD47C691F1A290

Mpi101

BB22A272FC6923DF1B43BA4118806570

Mp102

OFA75C87474836B47DC7624D61193802

Mp103

A22EBA0658A4DOFF1E9CAS5030A65CC06

Mp104

6C9C51CA15F1F4981F4C46180A6A6697

Mp10s

4C847ACF8BC15359C405322851C9BDE2

Mp10o6

C1D29499C0082C9DE473ED15B14D63E0

Mp107

7E85ECC98AC761005076C5572869A431

Mp10og

D8F11121595B8F49F78A7039E44126A0

Mp109

1A0BC814445FD71C8E5B1A9163ED2059

Mp110

A7591F27F8BOCO0C68CC41697954FA04

Mp111

6CA2CE595E7406D79C4840183D41B9D0

Mp112

C093D3CC701FC20E66F5AB22516C5460

Mp113

DOEOCDE9B595546B96C4F8066B469020

Mp114

E99F743A451431C8B427054A4E6F2007

Mp115

COD21A344A2C07DF2A6EBEG6250C7B91E

Mp116

F031223E282CF7A4DSEF174A908668AE

Mp117

E4BD244AC16C55C7137FB068FD44280C

Mp118

C44920DE2028F19FC2AAB36A0DCFDADO

Mp119

3FAT7054E77135250699E6C8A11600742

Mp120

D5740B4D8870C1C5B5A214C4266FC537

mpi2l

FOB7942D43BB6F38446442EB8126AB80

Mp122

83DB9534EAD6238FA8968798CDF04848

Mp123

EB9663CDDC2B291690703125BABCB800

Mp124

84D547225D4BBD20DEF1A583240C6EQF
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Mp125 B51F6A771838BE934724AEA6A2669802
Mp126 D92AC05E10496794BBDC115233B1C068
Mp127 D3ACF0078EDA9856BBB0OAF8651132103

AAB.2 Association between Midambles and Channelisation
Codes

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble
isalocated by higher layers. Secondary channelisation codes are marked with *. These associations apply for both UL
and DL.

AAB.2.1 Association for K=16 Midambles

m - ¢
m - 04(1)«<:
me - ¢,@

mia . ¢ (19
ma3 - ¢, @
ms) . ¢ (9
ms) - Cs”’{

Figure AA.1B-2.1: Association of Midambles to Spreading Codes for K=16
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AAB.2.2 Association for K=14 Midambles

m® - 016(1)

m(l) -c (1){
m(z) - 016(2)
mo ¢, ®
3 3
mo -, @
m(3) -c @]
@) @)
m™ -Cy
m(l) - Cz(l)
5 5
m® -,
m(5) -c @)
m(a) _ Clﬁ(a)
m(5) - CA(Z)
m® - @
mo - cg‘"{
®) ®)
m™ -Cyg
—m® . e,®
9 9
m( ) Cm( )
me - .
mto ¢, 0
m(g) _ CA(3)
1 e
meD - ¢, 09
m(u) c (6)
mi _c.
m(g) _ 02(2)
m(13) _ 016(13)
mid cg‘”{
13 14)*
Mt ¢, 69

med - c,®

me - ¢,,09
m CB(B){

me - ¢, 0o

Figure AA.2B-2.2: Association of Midambles to Spreading Codes for K=14
AAB.2.3 Association for K=12 Midambles

m® - 016(1)
m® - Cs(l){
m®@ - 016(2)

mi - ¢,®
@ . @
m® -cyq
me - cg(a{
m® - ¢, @
m® - ¢,®
© . ©
m® -cyq
me - Cs‘”{
me - ¢,,®
me -¢,@
m® - ¢,
mo - CB(AJ{
me - ¢,,®
—m® ¢, ®
©®.c ©
m® -cq
me - CB@{
© .. o
m® -¢
© o, *
m® -¢c,
Mo _ ¢, @
meo - ¢,©
muo _ ¢, 02"
me - ¢,®

m4d - Cis 13

e

ma - ¢,
ma - ¢, 49

m? . ¢, 09
ma - Cs(s){

mi2 - ¢, 4o

may - ¢,®

Figure AA.3B-2.3: Association of Midambles to Spreading Codes for K=12
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AAB.2.4 Association for K=10 Midambles

m® - cw(l)

mo - Cs‘“{
m® - ¢, @
mo - g, ®
me - ¢, @
mo - CB(Z){
m® - ¢, @
mo - ¢,®
6o
m® - ¢,
mo - CB(S){
me - ¢,
me - ¢,®
me - ¢, @
mo - Cs“”{
© o O
m® - ¢,
Cm® _,®
PG
m® -c
Do ® 1
m® - ¢,
o o Gor
m® - ¢
CINC) 1
m® - ¢,
m® - ¢, 0
me - cs‘ﬁ’{
® o a2
m® - c,q
m® - ¢,®
mo - ¢, ©
me - Csm{
© o Gy
m® -¢
©_ @ 1
m® -¢,

mao _ ¢, 49
mao CB(B){

Mo - ¢,

Figure AA.4B-2.4: Association of Midambles to Spreading Codes for K=10

AAB.2.5 Association for K=8 Midambles

m® - ¢, ®

- |
mo ¢, @
mo ¢, ®
m® - ¢, ©
wo-cn
@ o @r
m™ - Cye
m - ¢,®
m® - ¢, ®
me - CB(S){
m - ¢,
me - ¢,@
m® - ¢, @
w-cio
@ o @
m® - ¢y,
—m® g, ®
me® - ¢, ®
me - 03‘5’{
m® - ¢,,00"
mo . ¢,®
me® - ¢, 0
me - CB(G){
me - ¢, 62"
m® - ¢, ] )
m - ¢, .09
w-cio
O . e
m? -¢c
M @ b
m® - ¢,

m® - ¢,
me - cg‘s){

m® - Cis (16)

Figure AA.5B-2.5: Association of Midambles to Spreading Codes for K=8
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AAB.2.6 Association for K=6 Midambles

m® - cw(l)

mo - cg‘”{
®_o® m® - e
m® - ¢,
@ @
m® - ¢,
me - cg‘z){
. me - ¢, @
m® - ¢,
® ®
m® - ¢y,
me - 08(3){
0w me - ¢,
m® - ¢,
me - c,s®
me - Csm{
o e me - ¢,,®
—m® -¢,
® ©
m® -c,q
m® -c,®
©_ @ m® - 0™
m® - ¢,
® ay
m® - ¢
me - 08‘6’*{
o o m(S) - Cla(lz)'
m® -¢
2 me - c,s™
mo -c,®
6) 14)*
0w m® - ¢, &4
m® -¢c,

m® - ¢, &
me - CB(B){

me - ¢,

Figure AA.6B-2.6: Association of Midambles to Spreading Codes for K=6

AAB.2.7 Association for K=4 Midambles

m® - ¢, @

m® - c,®
o mo - ¢,,®@
m® - ¢,
W o @
m® - ¢
mo - CB(Z)*{
o mo - ¢, @
m® -c,
m® - ¢, ®
m@ ¢,
®.c® me - 0,
m® - ¢,
@ . O
m® - ¢
me _ cg“”'~<:
O o m® - e
—m® -¢,
®_c ©
m® - ¢y
m® -c,®
@ _c® m - C
m® - ¢,
@ _¢. Qv
m™ -Cye
mo - CB(B)*{
3) 12)*
0w mo - ¢,,02
m® -¢
2 me - ¢, 0
m® -c,®
@ o @ m® - cu ™
m“ - ¢,

m® - 016(15)'
m® - CB(B){

m® - Cis (16)

Figure AA.7B-2-7: Association of Midambles to Spreading Codes for K=4
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AAB.2.8 Association for K=2 Midambles

m® - ¢, @

m® - ¢, ©
m® - @

m® - Cis ©*

m - ¢,®

m® - Cz(l)

m® - ¢, @
m® - ¢, @

m® - Cis @*

m® - ¢,® {
{ m® - ¢, 0"
m® - ¢,®
m@ - ¢, 0V
me - c,® {

—m® - ¢,®

m®@ - CZ(Z) ) -
m®@ - 016( )

m® - ¢, 04"

m® - Cis 15y

m® - ¢, 02"
m® - ¢,

me - C4<A)*<<:
m® - ¢, ®"

Figure AA.8B-2.8: Association of Midambles to Spreading Codes for K=2

me@ - ¢, o
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Annex BC (normative):
Signalling of the number of channelisation codes for the DL
common midamble case for 3.84Mcps TDD

The following mapping schemes shall apply for the association between the number of channelisation codes employed
in atimeslot and the use of a particular midamble shift in the DL common midamble case. In the following tables the
presence of a particular midamble shift isindicated by ‘1'. Midamble shifts marked with ‘0" are left unused. Mapping
schemes B€.4, BC.5 and BC.6 are not applicable to beacon timed ots where a P-CCPCH is present, because the default
midamble allocation scheme is applied to these timeslots. Note that in mapping schemes BC.4, BE.5 and BE.6, the
fixed and pre-allocated channelisation code for the beacon channel isincluded into the number of indicated
channelisation codes.

BC.1 Mapping scheme for Burst Type 1 and Kce =16
Midambles

ey
3
N
3
w
3
>
3
[6)]
3
(o]
3
]
<
o]
3
©
3
ey
[N
3
=
N
3
=
N

1 code

2 codes
3 codes
4 codes
5 codes
6 codes
7 codes
8 codes
9 codes
10 codes
11 codes
12 codes
13 codes
14 codes
15 codes
16 codes

OOOOOOOOOOOOOOOIQ3
O|0O|0O|0|0|0O|0(Fr|O|0O|0|0O|O|0|o|O
OOOOOOHOOOOOOOOO%
O|0O|0|0|0|r|O0O|0|0|0|0|O|0|o|O
O|0O|0O|0O|r|O|0|0O|0|0|0|0|O|0|o|Oo
OOOI—‘OOOOOOOOOOOO%
O|OFr|O|0|0O|0(0O|0|0O|0|0|O|0|o|O
OI—‘OOOOOOOOOOOOOO;
HOOOOOOOOOOOOOOO%

O|0O|0O|0|0|0|0(0O|0|0|0o|0|O|O|+|O
O|0O|0O|0|0|0|0(0O|0|0O|0|0|O|r|O|O
oO|O|O|O|0o|Oo|0o|o|o|o|o|o|—|o|o|o
O|0O|0O|0|0|0|0(0O|0|0|Oo|Fr|O|0|O|O
O|0O|0O|0|0|0|0(0O|0|O|r|O|O|O|O|O
OoO|O|O|O|0o|o|0o|o|o|Fr|O|o|Oo|o|o|o
O|0O|0O|0|0|0|0(0O|r|O|O|O|O|0|O|O

BC.2 Mapping scheme for Burst Type 1 and Kce =8

Midambles
ML | m2 | m3|md | m5|m6 | m7 | m8

1 0 0 0 0 0 0 0 |1 code or 9 codes

0 1 0 0 0 0 0 0 |2 codes or 10 codes
0 0 1 0 0 0 0 0 |3 codes or 11 codes
0 0 0 1 0 0 0 0 |4 codes or 12 codes
0 0 0 0 1 0 0 0 |5 codes or 13 codes
0 0 0 0 0 1 0 0 |6 codes or 14 codes
0 0 0 0 0 0 1 0 |7 codes or 15 codes
0 0 0 0 0 0 0 1 |8 codes or 16 codes
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BE.3 Mapping scheme for Burst Type 1 and Kce =4

Midambles
ml | m3 | m5 | m7
1 0 0 0 [lor5o0r 9orl3codes
0 1 0 0 [2or6or10or 14 codes
0 0 1 0 |[3or7or11or15codes
0 0 0 1 |4o0r8or12or 16 codes

BC.4 Mapping scheme for beacon timeslots and K¢e =16
Midambles

m10 | m11 | M12 | m13 | m14 | m15 | m16

1 code (see note 1)

m3 M4 | m5 mé | m7 | M8 m9
1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0

oo
oo
oo
oo
oo
oo
oo

2 codes (SCTD
applied to beacon in
this time slot, see
note 2)

13 codes

._\
ge
olr
NS
o
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

2 codes (SCTD not

applied to beacon in
this time slot) or 14

codes

3 codes or 15 codes

4 codes or 16 codes

5 codes

6 codes

7 codes

8 codes

9 codes

10 codes

o|Oo|0|O|0o|o|0o|0 |0
O|O|0|0O|0|O|O|r|O
oO|Oo|0|O|Oo|o|O|0|O
O|0o|0|0O|0|O|O0|0 |0
o|Oo|0|O|r|Oo|O|0 |0
O|O|0|r|O|O|0|0 |0
O|O|r|O|O|0|0|0 |0
o |O|O|O|o|O|0 |0
RO|O0O|0|0|0|0(O

11 codes

N R
oooojooooo
o|o|ojo|jo|lo|o|o|o|r
o|o|o|jo|o|o|o|r|o|o
o|o|o|o|o|o|r|o|o|o
r|o|o|o|o|o|o|o|o|o

0 0 0

o
o
o
o
o
o

12 codes

) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Notel: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this slot, by default. Therefore, only the beacon midamble(s) shall be used.

Note2: If SCTD isapplied to the beacon and only two codes are present in a beacon time slot, the beacon channel
isthe only channel in this slot, by default. Therefore, only the beacon midambles shall be used.
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BC.5 Mapping scheme for beacon timeslots and Kce =8
Midambles

ml|m2|m3|m4 | m5| m6| m7 | M8
1 0 0 0 0 0 0 0 |1 code (see note 1)
1 1 0 0 0 0 0 0 |2 codes (SCTD applied to beacon in
this time slot, see note 2)

1 [ X ] 1 0 0 0 0 0 |7ori3codes

1 0 0 1 0 0 0 0 |2 (SCTD not applied to beacon in this
time slot) or 8 or 14 codes

1 [ x7] o 0 1 0 0 0 [3or9ori5codes

1 [xX% ] o] o] o 1 | 0 | 0 |4o0r10or16 codes

1 [ xX7] o 0 0 0 1 0 |5 codes or 11 codes

1 [ xX7] o 0 0 0 0 1 |6 codes or 12 codes

) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Note1: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midamble(s) shall be used.

Note2: If SCTD isapplied to beacon and only two codes are present in a beacon time slot, the beacon channel is
the only channel in this slot, by default. Therefore, only the beacon midambles shall be used.

BE.6 Mapping scheme for beacon timeslots and K¢ =4
Midambles

ml | m3 | m5 | m7
1 0 0 0 |21code (see note 1)
1 1 0 0 |4or7orl0or13or 16 codes
1 0 1 0 |[2or5o0r8orllorl4 codes
1 0 0 1 |3or6or9orl2or15codes
Note 1: If only one codeis present in a beacon time slot, this code is a beacon channel and the beacon channel is
the only channel in this dot, by default. Therefore, only the beacon midambl e shall be used.

BC.7 Mapping scheme for Burst Type 2 and Kce =6
Midambles

ml|m2|m

w
3
SN
3
o
3
o

1 or 7 or 13 codes
2 or 8 or 14 codes
3 or9or 15 codes
4 or 10 or 16 codes
5 or 11 codes

6 or 12 codes

o|Oo(Fr|O|0|O

or|Oo|o|o|o
R|O|O|O|O|O

o|Oo(0|O|O0|F-
[ellellellel] e
[ellellell Jlelle)]
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BC.8 Mapping scheme for Burst Type 2 and Kce =3

Midambles
ml | m2 | m3
1 0 0O |lor4or7orl10or13or16 codes
0 1 0 |[2or5o0r8orllorl4codes
0 0 1 |3or6or9ori2orl5codes
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Annex BAD (normative):
Signalling of the number of channelisation codes for the DL
common midamble case for 1.28Mcps TDD

The following mapping schemes shall apply for the association between the number of channelisation codes employed
in atimeslot and the use of a particular midamble shift in the DL common midamble case. In the following tables the
presence of a particular midamble shift isindicated by ‘1’. Midamble shifts marked with ‘0" are left unused.

BADB.1 Mapping scheme for K=16 Midambles

1

ey
3
N
3
w
3
>
3
[6)]
3
o
<
Iy
<
o]
3
©

2 4

3
=
3
B
3
=

1 code

2 codes
3 codes
4 codes
5 codes
6 codes
7 codes
8 codes
9 codes
10 codes
11 codes
12 codes
13 codes
14 codes
15 codes
16 codes

I—\OOOOOOOOOOOOOOOE\
(o]

OOOOOOOOOOOOOOOIQ3

O|0O|0O|0O|0|0O|0(Fr|O|O|O|0O|O|0|O|0

OOOOOOHOOOOOOOOOE\
o

O|0O|0O|0|0|r|O(0|0|0O|O|0O|O|0|o|0o

O|0O|0O|0O|r|O|0(0|0|0O|O|0O|O|0|o|O

OOOI—\OOOOOOOOOOOOE
w

O|OFr|O|0|0O|0|0|0|0O|O|0O|O|0|o|O

OI—‘OOOOOOOOOOOOOOE
[65]

O|0O|0O|0O|0|0|0(0|0|O|Oo|0|O|OoO|+|O
O|0O|0O|0|0|0|0|0O|0O|O|Oo|O|O|r|O|O
O|O|O|O|0o|o|0o|0o|Oo|o|o|o|—|Oo|o|o
O|0O|0O|0O|0|0|0(0|0|O|Oo|Fr|O|0o|o|O
O|O|0O|0O|0|0|0(0|0|O|+r|O|O|O0|O|O
O|O|O|O|0o|o|0o|0o|Oo|Fr|O|o|O|o|o|o
O|0O|0O|0|0|0|0(0O|r|(O|O|0O|O|0|O|O

BAD.2 Mapping scheme for K=14 Midambles

1

ey
3
N
3
w
3
N
3
[6;]
3
»
<
J
<
(o]
3
©
3
ey

1 or 15 code(s)
2 or 16 codes
3 codes

4 codes

5 codes

6 codes

7 codes

8 codes

9 codes

10 codes

11 codes

12 codes

13 codes

14 codes

OOOOOOOOOOOOOIQ3
OOOOHOOOOOOOOOE
o
OOI—‘OOOOOOOOOOOE
N
OI—\OOOOOOOOOOOOE
w
I—\OOOOOOOOOOOOOE
B

O|O|0|O|0|Oo|rkr|O|O|o|O|o|O|o

O|O|0|0|0|r|O|0|0|0|O|0 0|0

O|O|0 | |O|O|O|0O|O|o|O|o|Oo|o

O|O|0|O|0|0|0|0O|O|o|O|o|—|O
O|O|0|0O|0|0|0|0|O|0|O|r|O|O
O|O|0|O|0|o|0|0O|O|o|+|O|O|Oo
O|O|0|O|0|o|0|0o|O|r|O|o|O|0o
O|O|0|0O|0|0|0|0O|r|O|O|0 0|0
O|O|0|O|0|0o|O|r|O|o|O|o|O|0o
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BAD.3 Mapping scheme for K=12 Midambles

1

ey
3
N
3
w
3
S
3
a
3
)
<
3
<
©
3
©
3
ey
3
ey
N

1 or 13 code(s)
2 or 14 codes
3 or 15 codes
4 or 16 codes
5 codes

6 codes

7 codes

8 codes

9 codes

10 codes

11 codes

12 codes

olo|o|o|o|olo|o|o|o|o|r|3
olo|r|o|olololo|olololo|2
o

O|O|0O|0|0(r|O|0O|0|o|O|0

O|O|O0|O|r|O|O|0o|O|o|o|o

O|O|0O|r|O|0O|0|0O|0|o|Oo|Oo

OoO|R|O|O|0|0o|0|o|O|o|o|o

RO|O(0O|O|0|O|0|O|0|0|O

O|O|O|O|0o|o|Oo|o|O|o|—|O
O|O|0O|0|0|(0|0|0O|O|r|O|O
O|O|0O|0|0|(0|0|O|+|O|Oo|O
oO|O|O|O|o|o|o|Fr|O|o|o|o
O|O|0O|0|0|(O|r|O|0|Oo|O|Oo

BAD.4 Mapping scheme for K=10 Midambles

ey
3
N
3
w
3
N
3
6]
3
(o))
<
J
<
o]
3
©

1 or 11 code(s)
2 or 12 codes
3 or 13codes
4 or 14 codes
5 or 15 codes
6 or 16 codes
7 codes

8 codes

9 codes

10 codes

I—\OOOOOOOOOE
o

ololo|o|o|o|o|olo|~]|3

O|Oo|0|O|r|O|O|0 0|0

oO|Oo|0|r|O|o|O|0 |00

O|O|r|O|O|O|0|0 0|0

o |O|O|O|o|O|0|O|o

O|O|0|0|0|0|0|0|~|O
oO|Oo|0|0|Oo|o|O|r|O|O
OoO|Oo|0|0|o|o|r|O|O|O
O|O|0|0|O|r|O|0|O|0O

BAD.5 Mapping scheme for K=8 Midambles

3
N
3
w
3
>
3
(63}
3
(e}
3
\‘
3
oo

1 or 9 code(s)
2 or 10 codes
3 or 11 codes
4 or 12 codes
5 or 13 codes
6 or 14 codes
7 or 15 codes
8 or 16 codes

OOOOOOOI—‘E

oO|O|Oo|r|Oo|o|o|o

O|O|r|O|o|o|o|o

O|r|O|O|0|0|0|Oo

RO|O|0O|O|0|O|O

oO|O|Oo|o|o|o|—|Oo
O|O|o|o|o|r|O|o
O|O|O|O|r|O|O|o

BAD.6 Mapping scheme for K=6 Midambles

1 or 7 or 13 code(s)
2 or 8 or 14 codes
3 or9or 15 codes
4 or 10 or 16 codes
5or 11 codes

6 or 12 codes

OOOOOIQ3

o|Oo(Fr|O|o|O

or|Oo|lo|o|o
R|O|O|O|O|O

[ellellelle}] e
[ellellel] Jlelle)]
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BAD.7 Mapping scheme for K=4 Midambles

ml | m2 | m3 | m4
1 0 0 0 |lor5or9or13code(s)
0 1 0 0 |2or6o0r10or14codes
0 0 1 0 |3or7orllorl5codes
0 0 0 1 |4o0r8or12or 16 codes

BAD.8 Mapping scheme for K=2 Midambles

ml | m2
1 0 |lor3or5o0r7or9orllori3orl5code(s)
0 1 |2or4or6o0r8orl0orl2or14orl6 codes
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Annex CE (informative):
CCPCH Multiframe Structure for the 3.84 Mcps option

In the following figures C.1 to C.3 some examples for Multiframe Structures on Primary and Secondary CCPCH are
given. The figures show the placement of Common Transport Channels on the Common Control Physical Channels.
Additional S-CCPCH capacity can be allocated on other codes and timeslots of course, e.g. FACH capacity is related to
overall cell capacity and can be configured according to the actual needs. Channel capacities in the annex are derived
using bursts with long midambles (Burst format 1). Every TrCH-box in the figuresis assumed to be valid for two
frames (see row ‘Frame#), i.e. the transport channels in CCPCHSs have an interleaving time of 20msec.

The actual CCPCH Multiframe Scheme used in the cell is described and broadcast on BCH. Thus the system
information structure has its roots in this particular transport channel and allocations of other Common Channels can be
handled this way, i.e. by pointing from BCH.

3GPP



Error! No text of specified style in document. 92 3GPP TS 25.221 V5.2.0 (2002-09)

Wm&§§§\\\§

|

BCH 12,2 kbps l \\J FACH 25,93 kbps % PCH 9,15 kbps 24 PICH 1,53 kbps
ﬂmml &

Figure C.1: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame

Frame #

CCPCHsin TSk, Code 0 """

CCPCHsin TSk+8, Code 0 %/ - /

CCPCHsin TSk+8, Coden %% / ?\\\\§§§§
\\\\\\ &

BCH 22,88 kbps \\| l \\| FACH 36,6 kbps l PCH 12,2 kbps [ PICH 1,53 kbps
mﬂml & e

Figure C.2: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame, n=1...7
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Annex CAF (informative):
CCPCH Multiframe Structure for the 1.28 Mcps option

Frame #

ck=D
CCPCH1in TS0, @6

ck=2)
CCPCH2in TS0, <76

ﬂmml BCH 13.2kbps PCH 8.8kbps FACH 11kbps i PICH 2.2kbps
N foEsa

‘ Figure CAF.1: Example for a multiframe structure for CCPCHs and PICH that is repeated every 64th frame (128 sub-frame)

Frame #

CCPCH1in TSk, ¢330

-
%

CCPCH2in TSk, ¢35

) PCH 13.2kbps FACH 19.8kbps i PICH 2.2kbps
N\ it

‘ Figure CAF.2: Example for a multiframe structure for S-CCPCHs and PICH that is repeated every 64th frame, i,j=1...16 (i#j),k#0, 1,(128 sub-frame)
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‘ Annex CBG (informative):

Examples of the association of UL TPC commands to UL

uplink time slots for 1.28 Mcps TDD

In the following two examples of the association of UL TPC commands to UL time slots and CCTrCHSs are shown (see

5A6.2.2.2):

Table CBG.1 Two examples of the association of UL TPC commands to UL uplink time slots with

NULslot=3

Case 1. Nyp_tregymbols=2; Case 2: Nyi_tpesymbois—4

Sub- Casel The order of the Case 2
Frame served UL time
Number (2UL TPC dot and CCTrCH (4UL TPC
symbols) pairs (UL time symbols)
The order of UL slot ?ﬁn%gr;rCH The order of UL
TPC symbols TPC symbols
SFN'=0 5 0 0(TS3) 0 @
UL pos=0) UL pos=0)
1] 1(TSY) 1
] 2(TS5) 2
0(TS3) 3
SFN'=1 5 0 0(TS3) ¢ 0 @
ULpes=2) ULpes=1)
1 1(TSY) 1
2(TS5) / 2
N\ 0(TS3) T3
\ 1 (TS4) /
SFN’'=2 (1 0 0(TS3) 0 [
ULpes=1) e ULpes=2)
1 1(TS4) 1
~
~ 2(TS5) 2
0 (TSI) / 3
1(TS4) /
2 (TS5) /
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Annex CCH (informative):
Examples of the association of UL SS commands to UL
uplink time slots

In the following two examples of the association of UL SS commandsto UL uplink time sots are shown (see
5A6.2.2.3):

Table CCH.1 Two examples of the association of UL SS commands to UL uplink time slots with
NULsIot:3

Case 1: ng&,mbds:Z; Case 2: NS&MT‘bOIS:4

Sub- Casel The order of the Case 2
Frame served UL time
Number | (2UL SSsymbols) | got (UL timeslot | (4 UL SSsymbols)

The order of UL SS number) The order of UL SS
symbols symbols
SFN’=0 (1 0 T 0(TS]) ™ 0 (1
ULpes=0) ULpos=0)
- 110« 1 P
2(TS5 Y [ 2
0(T3) " 3
SFN’=1 (1 0 0(TS3) 0 (1
ULpoe=2) — o ULpoe=1)
1 1(T 1
\ (TSA) P
2(TS5) &~ 2
R
0(TS3) &~ 3
1(TS4) &~
SFN'=2 [ 0> 0(TS3) 0 5
ULpe=1) S~ ULpe=2)
1\ 1(TSY) 1
*2(TS5)* 2
0(T})* 3
1(TSH)*
2(TS5)*
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‘ Annex D} (informative):
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes multiplexing, channel coding and interleaving for UTRA Physical Layer TDD mode.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1 3GPP TS 25.202: "UE capabilities'.
[2] 3GPP TS 25.211: "Transport channels and physical channels (FDD)".
[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".
[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".
[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".
[7] 3GPP TS 25.221: "Transport channels and physical channels (TDD)".
[9] 3GPP TS 25.223: " Spreading and modulation (TDD)".
[10] 3GPP TS 25.224: "Physical layer procedures (TDD)".
[11] 3GPP TS 25.225: "Measurements'.
[12] 3GPP TS 25.331: "RRC Protocol Specification”.
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: The transport channel number identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.

3.2 Symbols

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

0o round towards o, i.e. integer such that x < X[J< x+1
0o round towards -, i.e. integer such that x-1 < X[J<x
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o

absolute value of x

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

ZTMO-"T®S3 TR

NTCFI code word

P
PL
RM;

TrCH number

TFC number

Bit number

TF number

Transport block number

Radio frame number

PhCH number

Code block number

Number of TrCHsina CCTrCH.

Number of code blocksinone TTI of TrCH i.
Number of radio framesinone TTI of TrCH i.
Number of transport blocksin one TTI of TrCH i.
Number of TFCI code word bits after TFCI encoding
Number of PhCHs used for one CCTrCH.

Puncturing Limit. Signalled from higher layers

Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.

X, X
y. Y
z,Z

3.3 Abbreviations

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

<ACRONYM> <Explanation>

ARQ
BCH
BER
BS
BSS
CBR
CCCH
CCTrCH
CDMA
CFN
CRC
DCA
DCCH
DCH
DL
DRX
DSCH
DTX
FACH
FDD
FDMA
FEC
FER
GF
D

L1

L2
LLC
MA
MAC

Automatic Repeat on Request
Broadcast Channel

Bit Error Rate

Base Station

Base Station Subsystem
Constant Bit Rate

Common Control Channel
Coded Composite Transport Channel
Code Division Multiple Access
Connection Frame Number
Cyclic Redundancy Check
Dynamic Channel Allocation
Dedicated Control Channel
Dedicated Channel

Downlink

Discontinuous Reception
Downlink Shared Channel
Discontinuous Transmission
Forward Access Channel
Frequency Division Duplex
Frequency Division Multiple Access
Forward Error Control

Frame Error Rate

GaloisField

Joint Detection

Layer 1

Layer 2

Logical Link Control

Multiple Access

Medium Access Control
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MS Mobile Station
MT Mobile Terminated
NRT Non-Real Time
OVSF Orthogonal Variable Spreading Factor
PC Power Control
PCCC Parallel Concatenated Convolutional Code
PCH Paging Channel
PhCH Physical Channel
P Paging Indicator (value calculated by higher layers)
Pq Paging Indicator (indicator set by physical layer)
QoS Quality of Service
QPSK Quaternary Phase Shift Keying
RACH Random Access Channel
RF Radio Frequency
RLC Radio Link Control
RRC Radio Resource Control
RRM Radio Resource Management
RSC Recursive Systematic Convolutional Coder
RT Real Time
RU Resource Unit
SCCC Serial Concatenated Convolutional Code
SCH Synchronization Channel
SNR Signal to Noise Ratio
TCH Traffic channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
TFC Transport Format Combination
TFCI Transport Format Combination Indicator
TPC Transmit Power Control
TrBk Transport Block
TrCH Transport Channel
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunications System
USCH Uplink Shared Channel
UTRA UMTS Terrestrial Radio Access
VBR Variable Bit Rate
4 Multiplexing, channel coding and interleaving
4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting (including rate matching), and interleaving and transport channels mapping onto/splitting from physical

channels.

Inthe UTRA-TDD mode, the total number of basic physical channels (a certain time slot one spreading code on a
certain carrier frequency) per frameis given by the maximum number of time slots and the maximum number of
CDMA codes per time dlot.
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4.2 Transport channel coding/multiplexing

Figure 1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrives to the
coding/multiplexing unit in form of transport block sets, once every transmission time interval. The transmission time
interval is transport-channel specific from the set {5 ms"®, 10 ms, 20 ms, 40 ms, 80 ms}.

Note: ‘Y may be applied for PRACH for 1.28 Mcps TDD
The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBk concatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.10);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channels (see subclause 4.2.8);
- bit scrambling (see subclause 4.2.9);
- physical channel segmentation (see subclause 4.2.10);
- sub-frame segmentation(see subclause 4.2.11A12 only for 1.28Mcps TDD)
- mapping to physical channels (see subclause 4.2.1213).

The coding/multiplexing steps for uplink and downlink are shown in figures 1 and 1A2.
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Figure 1. Transport channel multiplexing structure for uplink and downlink for 3.84Mcps TDD
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Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several
physical channels. However, an alternative way of multiplexing servicesisto use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several parallel multiplexing chainsasin figures 1 and 1A2,

resulting in several data streams, each mapped to one or several physical channels.

42.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or 0 bitsand it is signalled from higher layers what CRC size that should be used for each transport channel.

42.1.1 CRC calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

Goreas(D) = D+ D® +D°+D°+ D +1
Goreis(D) = D+ D+ D°+ 1
Gorer2(D) =D¥+ D"+ D*+ D’ + D +1

Jores(D) =D°+ D7 +D*+D°+ D +1

Denote the bitsin atransport block delivered to layer 1by @y, @iz s Q- -1 8ima, » aNd the parity bits by

Pimt Pimzs Pimgs-- -1 Pimy, - A isthe size of atransport block of TrCH i, misthe transport block number, and L; isthe
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

8, DA +8,,DV* +. 48, D* + pyD? + P, DP +. 4 DD+ Py
yields aremainder equal to 0 when divided by gcreos(D), polynomial:

3D ™ +8,D" ™+ 48, D+ P D + P D+ DD+ P
yields aremainder equal to 0 when divided by gcreis(D), polynomial:

8, DA™ +a,,D" +. 43, D? + D"+ PpD + o+ Py D P
yields aremainder equal to 0 when divided by gcre12(D) and the polynomial:

8D +8,,D" " ... +8,, D+ D’ + PpD° + . P D P
yields aremainder equal to 0 when divided by gcres(D).

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M; # 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. al
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by 04,05, 0,3,---,Bg , Where B = A + L;. The relation between amk

and b is:
kqu:aimk k:1!2;31---,Aj

Bk = Pin s1-e-ay KEA+LA+2,A+3 . A+L

3GPP



Error! No text of specified style in document. 12 Error! No text of specified style in document.

4.2.2  Transport block concatenation and code block segmentation

All transport blocksina TTI are serially concatenated. If the number of bitsinaTTI islarger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional, turbo coding or no coding is used for the TrCH.

4.2.2.1 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B;,0,,5,83:- -, B, Wherei isthe TrCH

number, mis the transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X;, X, X3,. .., Xy, » Wherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

Xik:k%lk k:1,2,...,Bi

X =B gy kK=Bi+1LB+2..,2B

)ﬁk = Q,S,(k—ZBi) k=2B+1,2B + 2, ..., 3B

Xk =B v k-m-psy K= (Mi=1)Bi+ 1, (Mi—1)B; + 2, ..., MiB;

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if Xi>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C,. If the number of bits input to
the segmentation, X;, is not amultiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
always set to 0. The maximum code block sizes are;

- convolutional coding: Z = 504;
- turbo coding: Z = 5114;

- no channel coding: Z = unlimited.

The bits output from code block segmentation, for C; # 0, are denoted by O,;,0,,,0;3,--.,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.
Number of code blocks:
[[X;/Z[] whenZ # unlimited
c =t when Z = unlimited and X, =0
H when Z = unlimited and X, # 0

Number of bitsin each code block (applicable for C; # 0 only):
if X; <40 and Turbo coding is used, then

Ki =40

else
Ki=X/GO

end if
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Number of filler bits: Y; = CK; = X;

fork=1to; -- Insertion of filler bits
Oy =0
end for

fork=Y+1ltoK;

O = X (kv
end for
r=2 -- Segmentation
whiler < G

for k= 1toK;

O = X (ke (r-&, )
end for
r=r+l

end while

4.2.3  Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,,0,,,,0;3,...,0,, , Wherei isthe
TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i isdenoted by C;. After encoding the bits are denoted by Y1, Yir2s Yirgs- -+ Yiry » Where; isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels:

- convolutional coding;

- turbo coding;

- no coding.

Usage of coding scheme and coding rate for the different types of TrCH isshown in tables 1 and 1A2. The values of Y;
in connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K; + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12;
- nocoding: Y; =K.

Table 1: Usage of channel coding scheme and coding rate for 3.84Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3

No coding
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Table 1A2: Usage of channel coding scheme and coding rate for 1.28Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH 1/3
PCH Convolutional coding 1/3, 1/2
RACH 1/2
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding
4231 Convolutional coding

Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.
The configuration of the convolutional coder is presented in figure 23.

Output from the rate 1/3 convolutional coder shall be done in the order output 0, output 1, output 2, output O, output 1,
output 2, output 0,...,output 2. Output from the rate 1/2 convolutional coder shall be done in the order output 0, output
1, output O, output 1, output O, ..., output 1.

8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

Theinitia value of the shift register of the coder shall be "all 0" when starting to encode the input bits.

Input
> >
~DFDiDh7+b DD
ooxly Ouput 0
> > > % » Gy = 561 (octal)
B U0 S B J Y oupu
D D D D D Lghn)

"~ G, = 753 (octal)
(a) Rate 1/2 convolutional coder

Input
—{ D}~ DD} D}l~{DF—{D} DI
A Iy X Xl Oupuo
> > > > >0 > » G, = 557 (octal)
B o Y Y] outputs
\ \ A\ U \ Gl = 663 (OCtal)
- ‘5 - ") =("> > V) » Output 2
G, = 711 (octal)
(b) Rate 1/3 convolutional coder
Figure 23: Rate 1/2 and rate 1/3 convolutional coders
4.2.3.2 Turbo coding
42321 Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder is
illustrated in figure 34.

The transfer function of the 8-state constituent code for PCCC is:
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O 9,(D) O
GD)=3——0O
% 9,(D) O

where
go(D) =1+ D*+D?,

. (D)=1+D + D>

Theinitia value of the shift registers of the 8-state constituent encoders shall be al zeros when starting to encode the
input bits.

Output from the Turbo coder is, Y'(0), X(1), Y (1), Y'(2), etc:
Xl! Zl! Zl! XZ! ZZ! 221 ey XK! ZK! Z'Ky

where xq, X, ..., X are the bitsinput to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z, 2, ..., zc and Z,, Z,, ..., Zk are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by X', X5, ..., Xk, and these bits are to be input to the
second 8-state constituent encoder.

1st constituent encoder

—>
Xk
Input 40—0‘ [ D [ D g D

Input OUtpUt

Turbo code
internal interleaver
Output Z'x

Figure 34: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

42322 Trellis termination for Turbo coder

Trellistermination is performed by taking the tail bits from the shift register feedback after al information bits are
encoded. Tail bits are padded after the encoding of information bits.

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 34 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure 34 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

1 1 1
Xi+1y Zi+1y Xk+2y Zk+2s Xk+3y Zk+3y Xkl Zk+1s XK+2y Zk+2, Xk+3, ZK+3-
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4.2.3.2.3 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to arectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bitsinput to the
Turbo code internal interleaver are denoted by X, X, X;,..., X, , where K isthe integer number of the bits and takes
onevaueof 40 < K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K = K;.

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1t0 4.2.3.4.3.3:

K Number of bitsinput to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

p Prime number

% Primitive root

(s(i)) o1 p-3 Base sequence for intra-row permutation
ol Minimum prime integers

ri Permuted prime integers

<T (i )>iD{0,1,~~-,R—]} Inter-row permutation pattern

<Ui (j )> oncd Intra-row permutation pattern of i-th row

i Index of row number of rectangular matrix

j Index of column number of rectangular matrix
k Index of bit sequence
4.2.3.2.3.1 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X;,..., X, input to the Turbo code internal interleaver is written into the rectangular matrix as
follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:
5,if (40< K <£159)
R=[]10,if ((160< K < 200) or (481< K <530)) .
H 20,if (K = any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R- 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530) then
p=53andC=p.
else
Find minimum prime number p from table 23 such that

K < Rx(p+1),
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and determine C such that

Op -1 if K<Rx(p-1
C=Hp if Rx(p-1)<K<Rxp.
Hp+1 if Rxp<K

end if
The columns of rectangular matrix are numbered O, 1, ..., C - 1 from left to right.

Table 23: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2

41 6 89 3 149 2 199 3

43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X,,X5,..., X into the R X C rectangular matrix row by row starting with bit y;
in column O of row O:

U v Yo Y3 - Yo U
O O
0 Y+ Yc+2) Yc+3) - Yoc O
g : : O

O O
ruc+y Yroc+2) YRrRpc+3 - Yrec O

wherey, =xfork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =0orl for k=K + 1,

K+ 2, ..., RXC. These dummy hits are pruned away from the output of the rectangular matrix after intra-row
and inter-row permutations.

4.2.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the RX C rectangular matrix, the intra-row and inter-row permutations for the RX C rectangular
matrix are performed stepwise by using the following algorithm with steps (1) — (6).

(1) Select aprimitive root v from table 23 in section 4.2.3.2.3.1, which isindicated on the right side of the prime
number p.

(2) Construct the base sequence (s(j ) ifo1..p-g fOr intra-row permutation as:
s(j)=xs(j-D)modp, j=1,2,... (p-2), and 0) = 1.

(3) Assign o = 1 to be the first prime integer in the sequence <qi >iD{01_“ R and determine the prime integer g; in
the sequence (g >iD{01-~ rj [0 bealesst primeinteger such that g.c.d(g;, p- 1) =1, ¢ > 6, and g > g ) for

eachi=1,2,...,R-1. Hereg.c.d. isgreatest common divisor.

(4) Permute the sequence (g >iD{0 1. 10 make the sequence (r) 4 Suchthat

i{o,1--,R

=0, 1=0,1,....,R-1,
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where <T (i )>iD{0 LR isthe inter-row permutation pattern defined as the one of the four kind of patterns,
which are shown in table 34, depending on the number of input bits K.

Table 34: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K of rows R <T(0), T(1), ..., T(R-1)>
(40<K<159) 5 <4,3,2,1,0>
(160< K <200) or (481 <K<530) 10 <9,8,7,6,5,4,3,2,1,0>
(2281 £ K<2480) or (3161 <K <3210) 20 <19,9,14,4,0,2,5,7,12,18, 16,13, 17, 15, 3, 1, 6, 11, 8, 10>
K = any other value 20 <19,9,14,4,0,2,5,7,12,18, 10,8, 13,17, 3,1, 16, 6,15, 11>

(5) Performthei-th (i = 0,1, ..., R- 1) intra-row permutation as:
if (C=p) then
Ui (i)=s((i xr; Jmod(p-1)), j=0.1,....(p-2), and U(p-1) =0,
where U;(j) isthe original bit position of j-th permuted bit of i-th row.
end if
if C=p+1)then
Ui (i)=s((ixr)mod(p-1), j=0,1,....,(p-2). Up-1)=0,and U(p) = p,
where U;(j) isthe original bit position of j-th permuted bit of i-th row, and
if (K=RXC) then
Exhange Ur 1(p) with Ur 4(0).
end if
end if
if (C=p-1)then
Ui (i)=s((ixr)mod(p-1)-1, j=0,1, ..., (p-2),
where U;(j) isthe original bit position of j-th permuted bit of i-th row.
end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (i )>m{o LR

where T(i) isthe original row position of the i-th permuted row.

4,2.3.2.3.3 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by y'y:

V1 Yir Yera - Yc-nrey O
2 YR Y@Er2) -Y(CDR

O: O
0, \ , , O
YR YR YR - Yexr [

The output of the Turbo code internal interleaver is the bit sequence read out column by column from the intra-row and
inter-row permuted R x C rectangular matrix starting with bit y'; in row 0 of column 0 and ending with bit y'cr in row R
- 1 of column C - 1. The output is pruned by deleting dummy bits that were padded to the input of the rectangular

matrix before intra-row and inter row permutations, i.e. bitsy', that corresponds to bits yk with k > K are removed from
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the output. The bits output from Turbo code internal interleaver are denoted by X1, X5, ..., Xk, where X'; corresponds to
the bit y', with smallest index k after pruning, X', to the bit y', with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver isK and the total number of pruned bitsis:

RXC-K.

4.2.3.3 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first from the channel coding block, otherwise the encoded block is output from

channel coding block asitis. The bits output are denoted by G;;,C;,, G, ..., G, , wherei isthe TrCH number and E; =
C.Y;. The output bits are defined by the following relations:

Ck =Yk k=12..Y
Coc = Yiogey) K=Yt LY+ 2, .., 2Y

Ck = Yisgeay)y K=2Yi+12Y+2,..,3Y,

Ci = Yic - -v) k=(C-DYi+ 1 (C-1Yi+2.,GY

If no code blocks are input to the channel coding (C; = 0), no bits shall be output from the channel coding, i.e. E; = 0.

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in the subclause 4.2.6.

The input bit sequence to the radio frame size equalisation is denoted by G;;, G5, G5, ..., G , wherei is TrCH number

and E; the number of bits. The output bit sequence is denoted by t;y, 15, t;5,..., i , where T; is the number of bits. The
output bit sequenceis derived as follows:

tix = Cik'for k=1...E and
tx={0,1} fork=E +1... T;,if E <T,
where

Ti:Fi*Ni and

N, = [ /F.is the number of bits per segment after size equalisation.

4.2.5 1st interleaving

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver isdenoted by X; 1,X 5, X 3,..., X x , Wherei isTrCH number and X; the number of bits. Here X; is

guaranteed to be an integer multiple of the number of radio framesin the TTI. The output bit sequence from the block
interleaver is derived as follows:

1) select the number of columns C1 from table 45 depending on the TTI. The columns are numbered O, 1, ..., C1 -
1 from left to right.

2) determine the number of rows of the matrix, R1 defined as

R1=X/CL
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The rows of the matrix are numbered O, 1, ..., R1 - 1 from top to bottom.

3) write the input bit sequence into the R1 X C1 matrix row by row starting with bit X; ; in column O of row 0 and

ending with bit X; zy.cq) incolumn C1-1of row R1-1:

B X1 X 2 X3 cr X S
0 Xi (c141) X (c1+2) X (c1+3) <o X oxcn) 0
0 : : : : 0

[l
B (Re-pxery) X (Ripxc2)  Ki(Ripxc3) -+ X (Rixcy O

4) Perform the inter-column permutation for the matrix based on the pattern <P161(j )> shown in table

i{o.1,....c1-3
45, where Plc,(j) isthe original column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by VY :

LYii  Yirey Yiewrsy - Yicroxrie B

Wiz Yire Yiewrwz - Yigcrorieo) ]
a: : : : O

O O
Bire Yiewry VYiery - Yiemxry O

5) Read the output bit sequence Y; 1, Y; 51 Yi 3s--+1 Yi (cxryy Of the block interleaver column by column from the

inter-column permuted R1 X C1 matrix. Bit Y; ; corresponds to row 0 of column 0 and bit Y; rg.cy
corresponds to row R1 - 1 of column C1 - 1.

Table 45 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 | Inter-column permutation patterns
<P1c1(0), P1ca(l), ..., Plcy(C1-1)>
5ms'?, 10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>

T can be used for PRACH for 1.28 Mcps TDD

4251 Relation between input and output of 1% interleaving

The bitsinput to the 1% interleaving are denoted by t; ;,t; 5,1, 5,...,t; 1 , wherei isthe TrCH number and T, the number
of bits. Hence, x; = t, and X; = T,.

The bits output from the 1% interleaving are denoted by d. ,,d, ,,d, ;,..., di'Ti ,and di = Vi

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following radio frame size equalisation the input bit sequence length is guaranteed to be an
integer multiple of F;.

The input bit sequence is denoted by X, X5, Xi3,..., X Wherei isthe TrCH number and X; is the number bits. The F;

output bit sequences per TTI aredenoted by Y, 11, ¥in21 Yinar--+» Yiny Wheren;istheradio frame number in current
TTI andY; isthe number of bits per radio frame for TrCH i. The output sequences are defined as follows:

yi,nik = Xi,((ni—l)Ni)+k ym=1...F, k=1..Y,;
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where
Y; = (X / F;) isthe number of bits per segment.
The n; —th segment is mapped to the n; —th radio frame of the transmission time interval.

The input bit sequence to the radio frame segmentation is denoted by d;,d,,,d;s,..., d;; , wherei isthe TrCH

number and T; the number of bits. Hence, X, = dxand X, = T..

The output bit sequence corresponding to radio frame n; isdenoted by €,,€,,€5,...,&y, , wherei isthe TrCH number

and N, is the number of bits. Hence, § , =Y, ,, and N; = Y.

4.2.7 Rate matching

Rate matching means that bits on a TrCH are repeated or punctured. Higher layers assign a rate-matching attribute for
each TrCH. This attribute is semi-static and can only be changed through higher layer signalling. The rate-matching
attribute is used when the number of bits to be repeated or punctured is cal culated.

The number of bitson a TrCH can vary between different transmission time intervals. When the number of bits between
different transmission time intervals is changed, bits are repeated to ensure that the total bit rate after TrCH
multiplexing isidentical to the total channel bit rate of the allocated physical channels.

If no bits areinput to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH.

Notation used in subclause 4.2.7 and subclauses:

N; : Number of bitsin aradio frame before rate matching on TrCH i with transport format combination j.

AN, ; I positive — number of bits to be repeated in each radio frame on TrCH i with transport format

If negative — number of bits to be punctured in each radio frame on TrCH i with transport format

combination j.
RM; : Semi-static rate matching attribute for TrCH i. Signalled from higher layers.
PL: Puncturing limit. This value limits the amount of puncturing that can be applied in order to minimise the

number of physical channels. Signalled from higher layers. The allowed puncturing in % is actually equal
to (1-PL)*100.

Neaaj :  Total number of bitsthat are available for a CCTrCH in aradio frame with transport format
combination j.

P number of physical channels used in the current frame.
Prrax : maximum number of physical channels allocated for a CCTrCH.
Up: Number of data bitsin the physical channel p with p = 1...P.

l: Number of TrCHsina CCTrCH.

Z: Intermediate calculation variable.

F: Number of radio frames in the transmission time interval of TrCH i.

n: Radio frame number in the transmission time interval of TrCHi (0 <n, < F)).

q: Average puncturing or repetition distance(normalised to only show the remaining rate matching on top of

an integer number of repetitions).

P1g(n) : The column permutation function of the 1% interleaver, P1(x) isthe original position of column with
number x after permutation. P1 is defined on table 45 of section 4.2.5 (note that Pl self-inverse).
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9N : The shift of the puncturing or repetition pattern for radio frame i when n = P1. (ni )

TFi(): Transport format of TrCH i for the transport format combination j.
TFS(i): The set of transport format indexes | for TrCH i.
€ni - Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€olus - Increment of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€minus - Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
b: Indicates systematic and parity bits.

b=1: Systematic bit. X(t) in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). Y(t) in subclause 4.2.3.2.1.

b=3: 2™ parity bit (from the lower Turbo constituent encoder). Y'(t) in subclause 4.2.3.2.1.

4.2.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when cal culating the rate matching pattern:

%ZRM NmJB(Nda‘a'% foralli=1..1(1)

5 > RM %N,

Z,, =0

Zi,=

man

AN, =2, -2, ;=N forali=1..1

ij ij ij

Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
appliedis 1-PL, PL issignalled from higher layers. The possible values for Nyx, depend on the number of physical
channels P , alocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI code word, usage of TPC and multiframe structure), whichisgivenin[7].

For each physical channel an individual minimum spreading factor Sy, iS transmitted by means of the higher layers.
Denote the number of data bitsin each physical channel by U, 5, , where p indicates the sequence number 1< p< Py
and Sp indicates the spreading factor with the possible values {16, 8, 4, 2, 1} of this physical channel. Theindex p is
described in section 4.2.1213 with the following modifications: spreading factor (Q) isreplaced by the minimum
spreading factor S, and k is replaced by the channelization code index at Q= Snin. Then, for Nyga One of the
following values in ascending order can be chosen:

{Ulsjmm ,Ulsjmm +U2’52mm ,Ulsjmn +U2’52m|n + ...+Upmax’(sgm)mm}

Optionaly, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Ny iS
one of the following values in ascending order:

Vise-Visr, Ui, +Voser-Visy, *Uosy, wVisy, *Uoso, +tUp g Uisy, *Uoso +etUp (s ) |

Naata, j fOr the transport format combination j is determined by executing the following algorithm:

|
SET1 = { Ngxa Such that ﬁgisr?{RM y} %( Ngaa — PL X Z RM  x Nx,j is non negative }

Ndata,j =min SET1

3GPP



Error! No text of specified style in document. 23 Error! No text of specified style in document.

The number of bits to be repeated or punctured, AN; ;, within one radio frame for each TrCH i is calculated with the
relations given at the beginning of this subclause for all possible transport format combinations j and selected every
radio frame. The number of physical channels corresponding to N j, shall be denoted by P.

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters &, €yus: Eminus, aNd X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.

42.7.1.1 Uncoded and convolutionally encoded TrCHs
a=2
AN; = AN;;
Xi =N

R=AN;; mod N;; -- note: in this context AN;; mod N;; isin therange of 0to N;;-1 i.e. -1 mod 10 = 9.

if R#0and 2xR < N;;
theng=[N;;/ RO

else
q=mMN;/ (R-N;j)0

endif

NOTE 1. gisasigned quantity.

If giseven

thenq' =q+ ged(Cyd F;) / F; -- where ged (Ch0 F;) means greatest common divisor of ChCand F;

NOTE 2: ¢'isnot aninteger, but a multiple of 1/8.

ese
q=q
endif
forx=0to F-1

S Mxxqg'I mod F] = (Ix*g'I div F;)
end for
&n = (ax [PLg(m)] x |AN; |+ 1) mod (ax Nij)
€ius = AX X
Eminus = @ % |AN;|

puncturing for AN; <0, repetition otherwise.

42.7.1.2 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHSs, i.e. AN;; >0, the parameters in subclause 4.2.7.1.1 are used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).
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a=2when b=2
a=1whenb=3
AN, = [@;I:Ii’j/ZB bi2
BN, /2] b=3
If AN; iscalculated as 0 for b=2 or b=3, then the following procedure and the rate matching al gorithm of
subclause 4.2.7.3 don't need to be performed for the corresponding parity bit stream.
X; = N;; /30,
g=0X/|aAN;| O
if(q<2)
forr=0to F-1
S(3%r+b-1) mod F] =r mod 2;
end for
else
if giseven
thenq =q—gcd(q, F)/ F; -- where gcd (g, F;) means greatest common divisor of g and F;
NOTE: (' isnotaninteger, but amultiple of 1/8.
ese g=q
endif
forx=0to F; -1
r = Gxxq'Omod Fj;
S[(3xr+b-1) mod F;] = Gxq'Odiv F;;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:
X; is as above,
en = (axYP1 F; (n)]x0AN;] + X;) mod (axX;), if e, = 0 then g, = axX;
€ius = AXX;

Ehinus = aX |ANi|

4.2.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHSs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:

- All of the systematic bits that are from turbo encoded TrCHs.
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- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.
- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- All of thefirst parity bitsthat are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from O to 2 more bits.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHSs, and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 45 and 56.

Rate matching

i Xiik Yiikg | i
Radio frame| 1 [Bit separation Bit ! TrCH
segmentation|@ ! Xoik Rete matching Vaike | collection ffik . |Multiplexing

i agorithm !

! Xaik , Vai i

! | Rate matching —k> !

i algorithm !

.......... »

Figure 45: Puncturing of turbo encoded TrCHs
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Rate matching
Radio frame | 1 [Bit separation Bit i TrCH
segmentation |G ! xlik» | Vaik. | collection ffix 1 | Multiplexing
! Rate matching :
: algorithm :

Figure 56: Rate matching for uncoded TrCHSs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b

indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one.

The offsets a, for these sequences are listed in table 56.

Table 56: TTI dependent offset needed for bit separation

TTI (ms) a1 az as
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesin the TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by Bni .

Table 67: Radio frame dependent offset needed for bit separation

TTI (ms) Bo B B Bs Bs B Bs B
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.2.1 Bit separation

The bitsinput to the rate matching are denoted by € ,€ ,,€, 5,...,§ \, , wherei isthe TrCH number and N; isthe
number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by X, ; 1, X, 21 Xyj.35-- -2 Xy x, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.2, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bits in each separated bit

sequence. The relation between €  and Xy j k is given below.

For turbo encoded TrCHs with puncturing:

Xijk = € ak-pte(a sy )moas  K=L 23X X = N /30
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Xiion gk = € g sk k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = € ak-nsie(ap+p,)mods  K=12,3,..,% X =N /30
X3ik = € 3(k-1)+1+(as+ B, ymod3 k=1,23, ... % Xi = [N; /30

For uncoded TrCHSs, convolutionally encoded TrCHSs, and turbo encoded TrCHs with repetition:

Xik =Gk k=1,2,3,.... % X = N,

427.2.2 Bit collection

The bits Xp,i kx are input to the rate matching algorithm described in subclause 4.2.7.3. The bits output from the rate
matching algorithm are denoted Yy 1, Ypi 2 Y31+ Yoy -

Bit collection is the inverse function of the separation. The bits after collection are denoted by
Z,i112y 2125 3.+ -1 2y x - After bit collection, the bits indicated as punctured are removed and the bits are then

denoted by i, f,, fi5,..., T\, , whereiisthe TrCH number and Vi = Nij+AN, ;. The relations between Yo k, Zo, k.
and f; x are given below.

For turbo encoded TrCHs with puncturing (Y;=X):
i 3(k-1)+1+(a+p, )mod3 — Y1ik k=1,2,3,...,Y,
Z 3oy 3k = YioN, 13k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 this row is not needed.
i 3(k-1)+1+(ay+ By )mod3 — Y2,ik k=1,23, .., Y

4 3(k-1)+1+(az+ B, )mod3 — Y3k k=1,23, ...,Y,

After the bit collection, bits Z k with value &, where 5.7 0, 1}, are removed from the bit sequence. Bit f; ; correspondsto

the bit Z x with smallest index k after puncturing, bit fi » corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Z, =Yk k=123, ...,

When repetition is used, fi k=2 x and Y;=Vi.

When puncturing is used, Y;=X; and bits Z x with value &, where 6% 0, 1}, are removed from the bit sequence. Bit fj 1

corresponds to the bit Z x with smallest index k after puncturing, bit f; > corresponds to the bit Z x with second smallest
index k after puncturing, and so on.

4.2.7.3 Rate matching pattern determination

The bitsinput to the rate matching are denoted by X; 1, X 5, X 3,.--, X x , Wherei isthe TrCH and X; is the parameter
givenin subclauses4.2.7.1.1 and 4.2.7.1.2.

NOTE: Thetransport format combination number j for ssimplicity has been left out in the bit numbering.
The rate matching ruleis as follows:

if puncturing isto be performed
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e=egy -- initia error between current and desired puncturing ratio
m=1 -- index of current bit
dowhilem<=X
€= €e—Eninus -- update error
if e<=0then -- check if bit number m should be punctured
set bit X to d where 610, 1}
e=e+ gy -- update error
end if
m=m+1 -- next bit
end do
else
e=g, --initia error between current and desired puncturing ratio
m=1 -- index of current bit

dowhilem<=X;

€= €e—Eninus -- update error
dowhilee<=0 -- check if bit number m should be repeated
repeat bit X m

e=e+ gy --updateerror
end do
m=m+1 -- next bit
end do
end if

A repeated bit is placed directly after the original one.

4.2.8  TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH). If the TTI is smaller than 10ms, then no TrCH
multiplexing is performed.

The bitsinput to the TrCH multiplexing are denoted by f,,, f; ,, f; 5,..., f;, , wherei isthe TrCH id number and V;

is the number of bitsin the radio frame of TrCH i. The number of TrCHsis denoted by I. The bits output from TrCH

multiplexing are denoted by hy,h,,hs,...,hg, where Sis the number of bits, i.e. S= ZV' . The TrCH multiplexing is
1

defined by the following relations:

hy = fry k=1,2 ...V
hk = f2,(k—V1) k: V1+ 1, V1+ 2, . V1+V2

he = T30 4v,)) k= (Vi+Vo)+1, (Vi+Vo)+2, .., (Vi+Vp)+Vs
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M = f1 s vy K= (VirVor o+ Vi) + L (Vi Vot Vi) +2, L (Vit Vot 4+ Vi)Y

4.2.9 Bit Scrambling

The bits output from the TrCH multiplexer are scrambled in the bit scrambler. The bits input to the bit scrambler are
denoted by hy, h,, hs, ..., hg, where Sis the number of bits input to the bit scrambling block equal to the total number of

bits on the CCTrCH. The bits after bit scrambling are denoted S, S, S;,...,Ss .
Bit scrambling is defined by the following relation:

sc=h.0Op, kK=12...,S

and P, results from the following operation:

16
p, = EZ g b, tod2: p, =0k<1: p,=1; g={0,000,000000101103}
0

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by S, S,,S;,...,Sg, where Sisthe number of bits input to the

physical channel segmentation block. The number of PhCHs after rate matching is denoted by P, as defined in
subclause 4.2.7.1.

The bits after physical channel segmentation are denoted U, ,,U, U 5,..., Upu, where p is PhCH number and U, is

the in general variable number of bitsin the respective radio frame for each PhCH. The relation between S¢ and Upk is
given below.

Bitson first PhCH after physical channel segmentation:
Uy, =S¢ k=12,...,U;

Bits on second PhCH after physical channel segmentation:
Uz = Sauy k=1,2,..,U,

Bits on the P" PhCH after physical channel segmentation:

Upy = Speupe s,y k=12, .., Up

4.2.11 2nd interleaving

The 2™ interleaving is ablock interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The 2nd interleaving can be applied jointly to
all data bits transmitted during one frame, or separately within each timeslot, on which the CCTrCH is mapped. The
selection of the 2nd interleaving scheme is controlled by higher layer.

3GPP



Error! No text of specified style in document. 30 Error! No text of specified style in document.

42111 Frame related 2nd interleaving

In case of frame related 2™ interleaving, the bits input to the block interleaver are denoted by X, X,, Xs,..., X, , where
U isthe total number of bits after TrCH multiplexing transmitted during the respective radio frame with

s=U=SU,.
p

The relation between X and the bits Uy k in the respective physical channelsis given below:

X, = Uy, k=1,2,..,U,

Xsuy) =Yz

X(k+U1+...+UP71) :uP,k k= 11 2 [AEERY] UP

The following steps have to be performed once for each CCTrCH:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
UsR2XC2

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, X5, X3,..., X, intotheR2 X C2 matrix row by row starting with bit Y, in
column O of row O:

0 vy Y, Y3 o Yoo U
O O
0 Yicew Yico+2) Yico+3) - Yo ]
0 : : : 0
] ]
B rexcorny  Yirewxcorz)  Yire-wxcorz) -+ Yroxc2) §

where Yy, =X, fork=1,2,...,Uandif R2 x C2 > U, the dummy bits are padded such that Yy, =0or 1for k=

U+1,U+2,...,R2x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P 2(j )> that is shown in

io1,...c2-3
table 78, where P,(j) isthe original column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by Y', .

OY1  Ywesy Yowreny - Y(coaren
D 1 1 1 ] D
Yo Ywred Yeres - Ycopwe
O : : : : a
D 1 1 1 1 D
Br Yowry Yery - Yexry O

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits Y', that correspondsto bits Yy, with k> U are removed

from the output. The bits at the output of the block interleaver are denoted by 7, Z,,..., Z, , where Z;
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corresponds to the bit Y', with smallest index k after pruning, Z, to the bit Y', with second smallest index k
after pruning, and so on.

Thebits Z,,Z,,...,Z; shal be segmented as follows:

Ulyk:Zk k:l,2,...,U1

Us i = Zikauy

Up'k = Z(k+U1+...+Up,1) k= l, 2 ) eeny Up

The bits after frame related 2™ interleaving are denoted by Vi1r Vi 210 iy, » Wheret refersto the timeslot sequence
number and U, is the number of bits transmitted in this timeslot during the respective radio frame.

Let T be the number of time slotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes1and 2),and t =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slotsin the CCTrCH in the respective radio frame. In
timeslot t, R, refersto the number of physical channels within the respectivetimeslotand I =1,...,R . The
relation between r and t and the physical channel sequence number p as detailed in 4.2-134.2.12.1 is given by:

p=r t=1
pP=R+R,....R,+r 1<t<T

Defining therelation Uty k= Upk and denoting Utr as the number of bits for physical channel r intime slot t, the
relation between Vi and U r k 1S given below:

Vik = Uik k=1,2,..., Uy
Vikug) = U2k k=1,2,...,Up
VI,(k+Uu+...+Ut(er)) :ut,R,k k= 11 21 seey UtR
42.11.2 Timeslot related 2" interleaving

In case of timeslot related 2™ interleaving, the bits input to the block interleaver are denoted by Xi11 X, 20 X g1 Xy,
wheret isthe timeslot sequence number, and U, is the number of bits transmitted in this timeslot during the respective
radio frame.

Let T be the number of time dotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2), andt =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slotsin the CCTrCH in the respective radio frame. In
timeslot t, R, refers to the number of physical channels within the respective timesiot and I =1,...,R . Therelation
between r and t and the physical channel sequence number p as detailed in 4.2.1213.1 is given by:

p=r t=1

P=R+R,....,R+r 1<t<T
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Defining the relation U r k = Upk and denoting U, asthe number of bits for physical channel r intime slot t, the
relation between X;  and Uk i iS given below:

Xk = Upak k=1,2,..., Uy
)(t,(k+U[1) = ut,2,k k: 11 2 3 ) Ut2
Xt,(k+Ut1+.,.+Ut(R_1)) :ut,R,k k= 1, 2, veey Uth

The following steps have to be performed for each timedot t, on which the respective CCTrCH is mapped:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U< R2 x C2.

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Writethe input bit sequence X, ;,X; 51X 3s...1 X, intotheR2 X C2 matrix row by row starting with bit 'y, ,
in column O of row O:

U Y Yi2 Yis o Ve O
U U
0 Yice Yi(cov2) Yi(co+3) - Yrexe) [
O : : : ... g

O
ire-mxc2ry  Yiqre-pxcae2)  Yi(Re-pxc2e3) -+ Yi(rexc2)

where Y, =X, fork=1,2, ..., U and if R2 x C2 > U, the dummy bits are padded such that Y, , =0or 1 for
k=U+ 1, U+ 2, ..., R2 x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> that is shown in

iffo.1,....c2-3
table 78, where P2(j) is the original column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by Y, , .

Y1 Yiresy Yiewe - Yicznxresy U

1 1 ] ] D
Wiz Yiurea Yiewre - Yicore) ]
0 - : : : 0
D 1 1 1 1 D
Hire Yiewry Yiery - Yiexry O

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits ', that correspondsto bits Y, , with k> U, are removed
from the output. The bits after time slot 2™ interleaving are denoted by ViarVizre - Viy, » Where Vg

corresponds to the bit y't’k with smallest index k after pruning, Vi 2 to the bit y't’k with second smallest index k
after pruning, and so on.
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Table 78 Inter-column permutation pattern for 2nd interleaving

Number of Columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8§, 18, 28, 1, 11, 21,
6,16, 26,4, 14,24,19,9,29,12,2,7,22,27, 17>

30

‘ 4.2.11A12 Sub-frame segmentation for the 1.28 Mcps option

Inthe 1.28Mcps TDD, it is needed to add a sub-frame segmentation unit between 2nd interleaving unit and physical
channel mapping unit. The operation of rate-matching guarantees that the bit streamsis a even number and can be
subdivided into 2 sub-frames. The transport channel multiplexing structure for uplink and downlink is shown in figure
1A2.

X K20 Xigo- -0 Xix wherei isthe TrCH number and X; is the number bits. The

two output bit sequences per radio frame are denoted by Yinw Yinz: Yinar-r Yiny yynere i is the sub-frame number
in current radio frame and Y; is the number of bits per radio frame for TrCH i. The output sequences are defined as
follows:

The input bit sequence is denoted by

Yink = X (n-2m ) ,n=1lor2, k=1..Y,
where

Y; = (X;/ 2) isthe number of bits per sub-frame,
%k is the k™ bit of the input bit sequence and
Yink is the k™ bit of the output bit sequence corresponding to the n™ sub-frame

The input bit sequence to the sub-frame segmentation is denoted by V, ;,V, 5, V, 3, - ’Vt,Ul , Xik = Ve and X; = Uy,

9o Gpore-s o, , Where p is the PhCH number
9ok = Yink

The output bit sequence corresponding to subframe n; is denoted by

and U, is the number of bitsin one subframe for the respective PhCH. Hence, andU, =Y.

4.2.1213 Physical channel mapping

4.2.1213.1 Physical channel mapping for the 3.84 Mcps option

The PhCH for both uplink and downlink is defined in [6]. The bits after physical channel mapping are denoted by

Wy 1:Wpo5ee s Wy o where p isthe PhCH number corresponding to the sequence number 1< p< P of this physical
channel as detailed below, U, is the number of bitsin one radio frame for the respective PhCH, and P<. Py,. The bits
Wp k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with

respect to k.

The physical layer shall assign the physical channel sequence number p to the physical channels of the CCTrCH in the
respective radio frame, treating each allocated timeslot in ascending order. If within atimeslot there are multiple
physical channelsthey shall first be ordered in ascending order of the spreading factor (Q) and subsequently by
channelisation code index (Kk), as shownin [9].

The mapping of the bits V, ;,V 5,...,V;y, is performed like block interleaving, writing the bitsinto columns, but a
PhCH with an odd number isfilled in forward order, whereas a PhCH with an even number isfilled in reverse order.
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The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in
the current frame. Therefore, the bits V; 1,V 5,...,V;y, are assigned to the bits of the physical channels

Wirtu, W 210, W L.Ug in each timeslot.
In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is

applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bs the following rule is applied:

if

SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;
else

SF2 > SF1 thenbs, = SF2/SF1; bs, =1
end if

In the downlink case bs,is 1 for all physical channels.

4.2.1243.1.1 Mapping scheme
Notation used in this subclause:
P number of physical channelsfor timedott, P, = 1..2 for uplink ; P, = 1...16 for downlink
Ui  capacity in bits for the physical channel p intimesiot t
U.:  total number of bitsto be assigned for timeslot t
bs,:  number of consecutive bitsto assign per code

for downlink al bs, = 1

for uplink if SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;

if SF2 > SF1 then bs, = SF2/SF1; bs,=1;

fby:  number of aready written bits for each code

pos. intermediate calculation variable

for p=1 to P, -- reset number of already written bits for every physical channel
fb,=0

end for

p=1 -- start with PhCH #1

for k=1 to Uy
do while (fb, == U,) -- physical channel filled up already ?

p=(pmodP) +1;

end do
if (p mod 2) ==

pos = U, - fby -- reverse order
else

pos=fby,+ 1 -- forward order
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endif

Wi ,p,pos = Vik -- assignment

fb,=fb,+ 1 -- Increment number of already written bits

if (flo, mod bs;) == -- Conditional change to the next physical channel

p=(pmodP) +1,
end if

end for

4.2.1213.2 Physical channel mapping for the 1.28 Mcps option

The bit streams from the sub-frame segmentation unit are mapped onto code channels of time slotsin sub-frames.

W

pls pz,...,W

W
The bits after physical channel mapping are denoted by o where p isthe PhCH number and Up is
the number of bits in one sub-frame for the respective PhCH. The bits wpk are mapped to the PhCHs so that the bits for
each PhCH are transmitted over the air in ascending order with respect to k.

The mapping of the bits o Go2o-- Gpu i performed like block interleaving, writing the bits into columns, but a
PhCH with an odd number isfilled in forward order, were as a PhCH with an even number isfilled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timedot t used in
9p1:9p2re-1 9

the current subframe. Therefore, the bits
Wit 0y 0 We2,1..0,, 00 ViR

P are assigned to the bits of the physical channels
Y% i each timeslot.

In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bsk the following ruleis applied:

if

SF1>=SF2 thenbs, =1 ; bs, = SF1/SF2;
else

SF2 > SF1 thenbs, = SF2/SF1; bs, =1
end if

In the downlink case bs, is 1 for all physical channels.

4.2.1213.2.1 Mapping scheme
Notation used in this subclause:
P ¢: number of physical channelsfor timeslot t, P, = 1..2 for uplink ; P, = 1...16 for downlink
Uy capacity in bits for the physical channel p intimesiot t
U,.: total number of bitsto be assigned for timeslot t
bs,:  number of consecutive bitsto assign per code
for downlink al bs, = 1
for uplink if SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;
if SF2 > SF1 then bs, = SF2/SF1; bs, =1 ;
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fby:  number of aready written bits for each code

pos. intermediate calculation variable

for p=1to P, -- reset number of already written bits for every physical channel
fbp,=0

end for

p=1 -- start with PhCH #1

for k=1 to U,.

do while (flb, == U, ) -- physical channel filled up aready ?

p=(pmodPy +1;

end do

if (p mod 2) ==

pos = U, - fby, -- reverse order

else

pos=fb,+1 -- forward order

end if

Wip pos = Otk -- assignment

fb,=fb, + 1 -- Increment number of already written bits

If (fb, mod bs,) == -- Conditional change to the next physical channel

p=(pmodPt) +1;
end if

end for

4.2.1314 Multiplexing of different transport channels onto one CCTrCH, and
mapping of one CCTrCH onto physical channels

Different transport channels can be encoded and multiplexed together into one Coded Composite Transport Channel
(CCTrCH). Thefollowing rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod F = 0,

where Fo denotes the maximum number of radio frames within the transmission time interval s of all transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the
changed CCTrCH.

After addition or reconfiguration of atransport channel i within a CCTrCH, the TTI of transport channel i may only
start in radio frames with CFN fulfilling the relation

CFN; mod F=0.

2) Different CCTrCHs cannot be mapped onto the same physical channel.
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3) One CCTrCH shall be mapped onto one or several physical channels.
4) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
5) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.
6) Each CCTrCH carrying a BCH shall carry only one BCH and shall not carry any other Transport Channel.
7) Each CCTrCH carrying a RACH shall carry only one RACH and shall not carry any other Transport Channel.
Hence, there are two types of CCTrCH.
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCH.

CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel, i.e. RACH
and USCH in the uplink and DSCH, BCH, FACH or PCH in the downlink, respectively.

Transmission of TFCI is possible for CCTrCH containing Transport Channels of :
- dedicated type;
- USCH type;
- DSCH type;
- FACH and/or PCH type.

4.2.1314.1 Allowed CCTrCH combinations for one UE

4.2.1314.1.1 Allowed CCTrCH combinations on the uplink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
1) several CCTrCH of dedicated type;

2) several CCTrCH of common type.

4.2.1314.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
3) several CCTrCH of dedicated type;

4) several CCTrCH of common type.

4.2.1415 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
aTFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

4.2.1415.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibility of a TFCI code word length zero, if only one TFC is defined.
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4.2.1415.2 Explicit transport format detection based on TFCI

4.2.14152.1 Transport Format Combination Indicator (TFCI)

The Transport Format Combination Indicator (TFCI) informs the receiver of the transport format combination of the
CCTrCHs. As soon asthe TFCI is detected, the transport format combination, and hence the individual transport
channels' transport formats are known, and decoding of the transport channels can be performed.

4.3 Coding for layer 1 control for the 3.84 Mcps option

4.3.1 Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on itslength. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of lessthan 6 bitsis possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedureis as
shown in figure 67.

i (32,10) sub-code of
TFCI(10bit) - gl "6 secondorder ———p 1FCI codeword
BB Reed-Muller code [ oY

‘ Figure 67: Channel coding of the TFCI bits

If the TFCI consists of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bitsto zero.
TFCI isencoded by the (32,10) sub-code of second order Reed-Muller code. The code words of the (32,10) sub-code of
second order Reed-Muller code are linear combination of some among 10 basis sequences. The basis sequences are as

‘ followsin table 89.
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Table 89: Basis sequences for (32,10) TFCI code

I Mi,o Mi,1 Mi,2 Miz3 M4 Mi,s Mi,s Mi 7 Mis Mi,o
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

TheTFCl bitsay, &, & , 83,8, 8, 8, &, 8, & (Where gy is LSB and a is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
DPCH radio frame.

The output TFCI code word bits b; are given by:

b=> (8xM,)mod2

wherei = o,...,31. NtEc) codeword = 32.
4.3.1.2 Coding of short TFCI lengths

43.1.2.1 Coding very short TFCIs by repetition

If the number of TFCI bitsis 1 or 2, then repetition will be used for coding. In this case each bit is repeated to atotal of
4 times giving 4-bit transmission (N+trc; cogewora=4) for asingle TFCI bit and 8-bit transmission (Ntrc; cogeword =8) for 2
TFCI bits. The TFCI bit(s) by (or by and b; where by is the LSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated DPCH radio
frame. In the case of two TFCI bits denoted by and b, the TFCI code word shall be { by by by by by by b by }.

43.1.2.2 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedure is as shown in figure 78.
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TFCI (5 bits)
.8

—>

(16,5) bi-orthogonal TFCI codeword

code bo...bss

Figure 78: Channel coding of short length TFCI bits

If the TFCI consists of lessthan 5 bits, it is padded with zeros to 5 bits, by setting the most significant bits to zero. The
code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 910.

Table 918: Basis sequences for (16,5) TFCI code

i Mio | Mia | Miz | Miz | Mig
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1

The TFCI bitsay, &, & , &, & (Where gy is LSB and a, is MSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated DPCH radio

frame.

The output code word bits b; are given by:

b= @xM,)med2

wherei =0,...,15. Ntrgi codeword = 16.

4.3.1.3 Mapping of TFCI code word

The mapping of the TFCI code word to the TFCI bit positionsin atimesot shall be as follows.

Denote the number of bitsin the TFCI code word by N+trc; codewords denote the TFCI code word bits by b, where k=0...

NTFCI code word -1

N/2-1

N/2 ' ot b N-1

'

\

first part of TFCI code word

second part of TFCI code word

Figure 89: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].
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If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code wordsin
the framesinthe TTI shall beidentical. If TFCI istransmitted on multiple timeslots in aframe each timeslot shall have
the same TFCI code word.

4.3.2 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, =0, ..., Ng-1, P, 0 {0, 1} isanidentifier to instruct the UE whether there is a paging message
for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging indicator
Pq. Thelength Lg of the paging indicator isLp=2, Lp=4 or Lp=8 symbols. Npg = 2*Np*Lp bits are used for the paging
indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg isshown in
table 1011,

Table 101%: Mapping of the paging indicator

Pq Bits {€api*q+1, €2Lpi*q+2, ... ,€2Lpi*g+1) } Meaning
0 {0,0, ..., 0} There is no necessity to receive the PCH
1 {1,1,..,1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg of bits used for the
transmission of paging indicators, the sequencee ={e,, &, ..., expg} IS extended by SNp g bitsthat are set to zero,
resulting in asequence h={hy, h,, ..., hg}:

h.=e., k=1.. Nqp
h =0, k=Ngg+1..,S
Thebitsh,, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k=1, ..., Soutput from the bit scrambler are then transmitted over the air as shown in [7].

4.4 Coding for layer 1 control for the 1.28 Mcps option

4.4.1 Coding of transport format combination indicator (TFCI) for QPSK
The coding of TFCI for 1.28Mcps TDD is same as that of 3.84Mcps TDD.cf.[4.3.1 'Coding of transport format
combination indicator".

4411 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc; codewords @Nd denote the TFCI code word bits by by, where k =
01 ey NTFCI code word -1

When the number of bitsin the TFCI code word is 8, 16, 32, the mapping of the TFCI code word to the TFCI bit
positions shall be as follows:

3GPP



Error! No text of specified style in document. 42 Error! No text of specified style in document.

by byyg-1 Pyg by Pne Pania1Pana by.q
N 1L 1L N 2 N
Ist part of 2nd part of 3rd part of 4th part of

TFCl code word TFCI code word TFCI code word TFCI code word

| Figure 916: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
where N = Nrec) code word-

When the number of bits of the TFCI code word is 4, then the TFCI code word is equally divided into two parts for the

consecutive two subframe and mapped onto the end of the first data field in each of the consecutive subframes.The
mapping for Ntec) codeword =4 1S shown in figure 1014:

b0 bl h2 b3

| |
v v

1% Partof | |pndPartof | [grd Partof | |4t Partof
TFCI field TFCI field TFCI field TFCI field

| Figure 1011: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
when Nrec) code word =4

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms, then successive TFCI code wordsin
the frames within the TTI shall beidentical. If a TFCI is transmitted on multiple timeslotsin a frame each timeslot shall
have the same TFCI code word.

4.4.2 Coding of transport format combination indicator (TFCI) for 8PSK

Encoding of TFCI bits depends on the number of them and the modulation in use. When 2 Mcps service is transmitted,
8PSK modulationis applied in 1.28 Mcps TDD option. The encoding scheme for TFCI when the number of bitsare 6 —
10, and less than 6 bitsis described in section 4.4.2.1 and 4.4.2.2, respectively.

44.2.1 Coding of long TFCI lengths
When the number of TFCI bitsis 6 — 10, the TFCI bits are encoded by using a (64,10) sub-code of the second order

Reed-Muller code, then 16 bits out of 64 bits are punctured (Puncturing positions are 0, 4, 8, 13, 16, 20, 27, 31, 34, 38,
41, 44, 50, 54, 57, 61 bits). The coding procedure is shown in Figure 1112
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Figure 1112: Channel coding of long TFCI bits for 8PSK

If the TFCI consists of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bits to zero.
The code words of the punctured (48,10) sub-code of the second order Reed-Muller codes are linear combination of 10
‘ basis sequences. The basis sequences are shown in Table 1112.
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guences for (48,10) TFCI code

Table 1112: Basis se
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Mi,1
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26
27

28
29
30
31

32
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34

35

36
37

38
39

40
41

42

43
44
45

46
47

Let'sdefinethe TFCI bitsasay, &, &, 3, &, 85, 85, & , 8, &, Where g, isthe LSB and &y isthe MSB. The TFCI bits

shall correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC

of the CCTrCH in the associated DPCH radio frame.
The output TFCI code word bits b; are given by:
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=3 (@ 1M

wherei=0...47. NTFCI code word =48.
4422 Coding of short TFCI lengths

44221 Coding very short TFCIs by repetition

When the number of TFCI bitsis 1 or 2, then repetition will be used for the coding. In this case, each bit is repeated to a
total of 6 times giving 6-bit transmission (Ntec) cogeword = 6) for asingle TFCI bit and 12-bit transmission (Ntrc; code word
= 12) for 2 TFCI bits. For asingle TFCI bit by, the TFCI code word shall be { by, by, b, be, bo, bo} . For two TFCI bits by
and bl, the TFCI code word shall be{bo, bl, bo, bl, bo, bl, bo, bl, bo, bl, bo, b]} .

44222 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range of 3to 5, the TFCI bits are encoded using a (32,5) first order Reed-Muller
code, then 8 bits out of 32 bits are punctured (Puncturing positionsare 0, 1, 2, 3, 4, 5, 6, 7" bits). The coding procedure
isshown in Figure 1213.

TFCI
(5 bits) —

a4 . 39

i TFC
(32,5) First order N Punct uri ng ; code word
O!

Reed- Mul | er code o

Figure 1213: Channel coding of short TFCI bits for 8PSK
If the TFCI consists of less than 5 bits, it is padded with zeros to 5 hits, by setting the most significant bits to zero. The

code words of the punctured (32,5) first order Reed-Muller codes are linear combination of 5 basis sequences shown in
‘ Table 1213.
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Table 1213: Basis sequences for (24,5) TFCI code

| Mio Mi 1 Mi 2 Mi s M4
0 0 0 0 1 0
1 1 0 0 1 0
2 0 1 0 1 0
3 1 1 0 1 0
4 0 0 1 1 0
5 1 0 1 1 0
6 0 1 1 1 0
7 1 1 1 1 0
8 0 0 0 0 1
9 1 0 0 0 1
10 0 1 0 0 1
11 1 1 0 0 1
12 0 0 1 0 1
13 1 0 1 0 1
14 0 1 1 0 1
15 1 1 1 0 1
16 0 0 0 1 1
17 1 0 0 1 1
18 0 1 0 1 1
19 1 1 0 1 1
20 0 0 1 1 1
21 1 0 1 1 1
22 0 1 1 1 1
23 1 1 1 1 1

Let'sdefinethe TFCI bitsas &y, a, , &, 8, &4, Where g isthe LSB and a, isthe MSB. The TFCI bits shall correspond
to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in
the associated DPCH radio frame.

The output code word bits b; are given by:

=3 (0 M roc

Where |:0 . 23 NTFC| code word :24

4.4.2.3 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc; codewords @Nd denote the TFCI code word bits by by, where k =
0, ey NTFCI code word -1.

When the number of bitsin the TFCI code word is 12, 24 or 48, the mapping of the TFCI code word to the TFCI bit
positionsin atime slot shall be as follows.

by byya-1 Dyyg byo.1 B2 Pania1Pang by
J N N I J
1st part of 2nd part of 3rd part of 4th part of

TFCl code word TFCl code word TFCl code word TFCl code word

Figure 1314: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Nrec code word-
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When the number of bitsin the TFCI code word is 6, the TFCI code word is equally divided into two parts for the
consecutive two sub-frames and mapped onto the first data field in each of the consecutive sub-frames. The mapping of
the TFCI code word to the TFCI bit positionsin atime slot shall be as shown in figure 1415.

bo, b1, b2 bs, bs, bs
N2 N2
1st part of 2nd part of 3rd part of 4th part of
TFCl code word TFCl code word TFCIl code word TFCIl code word

Figure 1415: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option when Ntec code word =
6

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

4.4.3 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, g =0, ..., Ng-1, P, 0 {0, 1} isanidentifier to instruct the UE whether there is a paging message
for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging indicator
Pq. Thelength Lg of the paging indicator isLp=2, Lp=4 or Lp=8 symbols. Npg = 2*Np*Lp bits are used for the paging
indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg isshown in
table 1314.

Table 1314: Mapping of the paging indicator

Pgq Bits {eZLPI*q+1, €21 4 q+2; - ,EZLPI*(q+1)} Meaning
0 {0,0, ..., 0} There is no necessity to receive the PCH
1 {1,1,..,1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg of bits used for the
transmission of paging indicators, the sequencee ={e,, &, ..., enpg} IS extended by SNp g bitsthat are set to zero,
resulting in asequence h={hy, h,, ..., hg}:

k=6, k=1...,Nps
k=0 k=Npp+1,...,S

Thebitsh,, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k=1, ..., Soutput from the bit scrambler are then transmitted over the air as shown in [7].

4.4.4  Coding of the Fast Physical Access Channel (FPACH) information
bits

The FPACH burst is composed by 32 information bits which are block coded and convolutional coded, and then
delivered in one sub-frame as follows:

1. The 32 information bits are protected by 8 parity bits for error detection as described in sub-clause 4.2.1.1.

2. Convolutional code with constraint length 9 and coding rate %2 is applied as described in sub-clause  4.2.3.1.
The size of data block c(k) after convolutional encoder is 96 hits.

3. To adjust the size of the data block c(k) to the size of the FPACH burst, 8 bits are punctured as described in sub-
clause 4.2.7 with the following clarifications:
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- N;;=96 is the number of bitsin aradio sub-frame before rate matching
AN; ; = -8 isthe number of bitsto punctured in aradio sub-frame
&ni = ax N;
The 88 bits after rate matching are then delivered to the intra-frame interleaving.

4. Thebitsininput to the interleaving unit are denoted as {x(0), ..., Xx(87)}. The coded bits are block rectangular
interleaved according to the following rule: the input is written row by row, the output is  read column by
column.

Ox(0)  x(D) x(2) ...x(7) O
Ex(s;) x(9) x(10) ...x(lS)B
O : : : ..o
%(80) x(8Y) x(82) ...x(87)H
Hence, the interleaved sequence is denoted by y (i) and are given by:

y(0), y(1), ..., y(87)=x(0), x(8), ...,x(80),x(1), ..., X(87).
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1

Scope

The present document describes multiplexing, channel coding and interleaving for UTRA Physical Layer TDD mode.

2

References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

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

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

(1]
(2]

3GPP TS 25.202:
3GPP TS 25.211:

"UE capabilities'.
"Transport channels and physical channels (FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[7] 3GPP TS 25.221: "Transport channels and physical channels (TDD)".

[9] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[10] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[11] 3GPP TS 25.225: "Measurements'.

[12] 3GPP TS 25.331: "RRC Protocol Specification”.

[13] 3GPP TS 25.308: "High Speed Downlink Packet Access (HSDPA): Overall description (stage 2)".
3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: The transport channel number identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.
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3.2 Symbols

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

0 round towards oo, i.e. integer such that X < X[J< x+1
0 round towards - oo, i.e. integer such that x-1 < X[J<x
o absolute value of x

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

i TrCH number

i TFC number

k Bit number

[ TF number

m Transport block number

n Radio frame number

p PhCH number

r Code block number

| Number of TrCHsina CCTrCH.

G Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksin one TTI of TrCH i.
NTCE! code word Number of TFCI code word bits after TFCI encoding
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in severa (sub)clauses with different meaning.
X, X

y. Y
z,Z

3.3 Abbreviations

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

<ACRONYM> <Explanation>

ARQ Automatic Repeat on Request
BCH Broadcast Channel

BER Bit Error Rate

BS Base Station

BSS Base Station Subsystem

CBR Constant Bit Rate

CCCH Common Control Channel
CCTrCH Coded Composite Transport Channel
CDMA Code Division Multiple Access
CFN Connection Frame Number
(6(0]] Channel Quality Indicator
CRC Cyclic Redundancy Check
DCA Dynamic Channel Allocation
DCCH Dedicated Control Channel
DCH Dedicated Channel

DL Downlink

DRX Discontinuous Reception
DSCH Downlink Shared Channel
DTX Discontinuous Transmission
FACH Forward Access Channel

FDD Frequency Division Duplex
FDMA Frequency Division Multiple Access
FEC Forward Error Control
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FER
GF
HARQ
HS-DSCH
HS-PDSCH
HS-SCCH
HS-SICH
JD

L1

L2
LLC
MA
MAC
MS
MT
NRT
OVSF
PC
PCCC
PCH
PhCH
Pl

Pq

QoS
QPSK
RACH
RF
RLC
RMF
RRC
RRM
RSC
RT
RTBS
RU

RV
SCCC
SCH
SNR
TCH
TDD
TDMA
TFC
TFCI
TFRC
TFRI
TPC
TrBk
TrCH
TTI
UE

UL
UMTS
USCH
UTRA
VBR

Frame Error Rate

GaoisField

Hybrid Automatic Repeat reQuest

High Speed Downlink Shared Channel
High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Shared Information Channel for HS-DSCH
Joint Detection

Layer 1

Layer 2

Logical Link Control

Multiple Access

Medium Access Control

Mobile Station

Mobile Terminated

Non-Real Time

Orthogonal Variable Spreading Factor
Power Control

Parallel Concatenated Convolutional Code
Paging Channel

Physical Channel

Paging Indicator (value calculated by higher layers)

Paging Indicator (indicator set by physical layer)
Quality of Service

Quaternary Phase Shift Keying

Random Access Channel

Radio Frequency

Radio Link Control

Recommended Modulation Format
Radio Resource Control

Radio Resource Management

Recursive Systematic Convolutional Coder
Real Time

Recommended Transport Block Size
Resource Unit

Redundancy Version

Serial Concatenated Convolutional Code
Synchronization Channel

Signal to Noise Ratio

Traffic channel

Time Division Duplex

Time Division Multiple Access
Transport Format Combination
Transport Format Combination I ndicator
Transport Format Resouce Combination
Transport Format Resouce Indicator
Transmit Power Control

Transport Block

Transport Channel

Transmission Time Interval

User Equipment

Uplink

Universal Mobile Telecommunications System
Uplink Shared Channel

UMTS Terrestrial Radio Access
Variable Bit Rate

3GPP
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4 Multiplexing, channel coding and interleaving

4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting (including rate matching), and interleaving and transport channels mapping onto/splitting from physical
channels.

Inthe UTRA-TDD mode, the total number of basic physical channels (a certain time slot one spreading code on a
certain carrier frequency) per frameis given by the maximum number of time slots and the maximum number of
CDMA codes per time dlot.

4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, DSCH, USCH, BCH, FACH and PCH. Other
transport channels which do not use the general method are described separately below.

Figure 1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrives to the
coding/multiplexing unit in form of transport block sets, once every transmission time interval. The transmission time
interval is transport-channel specific from the set {5 ms"®, 10 ms, 20 ms, 40 ms, 80 ms}.

Note: ‘Y may be applied for PRACH for 1.28 Mcps TDD
The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBk concatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.10);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channels (see subclause 4.2.8);
- bit scrambling (see subclause 4.2.9);
- physical channel segmentation (see subclause 4.2.10);
- sub-frame segmentation(see subclause 4.2.11A12 only for 1.28Mcps TDD)
- mapping to physical channels (see subclause 4.2.1213).

The coding/multiplexing steps for uplink and downlink are shown in figures 1 and 1A2.
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Figure 1. Transport channel multiplexing structure for uplink and downlink for 3.84Mcps TDD
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Figure 1A2: Transport channel multiplexing structure for uplink and downlink of 1.28Mcps TDD
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Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several
physical channels. However, an alternative way of multiplexing servicesisto use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several parallel multiplexing chainsasin figures 1 and 1A2,

resulting in several data streams, each mapped to one or several physical channels.

42.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or 0 bitsand it is signalled from higher layers what CRC size that should be used for each transport channel.

42.1.1 CRC calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

Goreas(D) = D+ D® +D°+D°+ D +1
Goreis(D) = D+ D+ D°+ 1
Gorer2(D) =D¥+ D"+ D*+ D’ + D +1

Jores(D) =D°+ D7 +D*+D°+ D +1

Denote the bitsin atransport block delivered to layer 1by @y, @iz s Q- -1 8ima, » aNd the parity bits by

Pimt Pimzs Pimgs-- -1 Pimy, - A isthe size of atransport block of TrCH i, misthe transport block number, and L; isthe
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

8, DA +8,,DV* +. 48, D* + pyD? + P, DP +. 4 DD+ Py
yields aremainder equal to 0 when divided by gcreos(D), polynomial:

3D ™ +8,D" ™+ 48, D+ P D + P D+ DD+ P
yields aremainder equal to 0 when divided by gcreis(D), polynomial:

8, DA™ +a,,D" +. 43, D? + D"+ PpD + o+ Py D P
yields aremainder equal to 0 when divided by gcre12(D) and the polynomial:

8D +8,,D" " ... +8,, D+ D’ + PpD° + . P D P
yields aremainder equal to 0 when divided by gcres(D).

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M; # 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. al
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by 04,05, 0,3,---,Bg , Where B = A + L;. The relation between amk

and b is:
kqu:aimk k:1!2;31---,Aj

Bk = Pin s1-e-ay KEA+LA+2,A+3 . A+L
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksina TT! are serially concatenated. If the number of bitsinaTTI islarger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional, turbo coding or no coding is used for the TrCH.

4.2.2.1 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B;,0,,5,83:- -, B, Wherei isthe TrCH

number, mis the transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X;, X, X3,. .., Xy, » Wherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

Xik:k%lk k:1,2,...,Bi

X =B gy kK=Bi+1B+2..,2B

)ﬁk = Q,S,(k—ZBi) k=2B+1,2B + 2, ..., 3B

Xk =B v k-m-psy K= (Mi=1)Bi+ 1, (Mi—1)B; + 2, ..., MiB;

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if Xi>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C,. If the number of bitsinput to
the segmentation, X;, is not amultiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
always set to 0. The maximum code block sizes are;

- convolutional coding: Z = 504;
- turbo coding: Z = 5114;

- no channel coding: Z = unlimited.

The bits output from code block segmentation, for C; # 0, are denoted by O,;,0,,,0;3,--.,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.
Number of code blocks:
[[X;/Z[] whenZ # unlimited
c =t when Z = unlimited and X, =0
H when Z = unlimited and X, # 0

Number of bitsin each code block (applicable for C; # 0 only):
if X; <40 and Turbo coding is used, then

Ki =40

else
Ki=X/GO

end if
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Number of filler bits: Y; = CK; = X;

fork=1to; -- Insertion of filler bits
Oy =0
end for

fork=Y+1ltoK;

O = X (kv
end for
r=2 -- Segmentation
whiler < G

for k= 1toK;

O = X (ke (r-&, )
end for
r=r+l

end while

4.2.3  Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,,0,,,,0;3,...,0,, , Wherei isthe
TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i isdenoted by C;. After encoding the bits are denoted by Y1, Yir2s Yirgs- -+ Yiry » Where; isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels:

- convolutional coding;

- turbo coding;

- no coding.

Usage of coding scheme and coding rate for the different types of TrCH isshown in tables 1 and 1A2. The values of Y;
in connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K; + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12;
- nocoding: Y; =K.

Table 1: Usage of channel coding scheme and coding rate for 3.84Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3

No coding

3GPP
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Table 1A2: Usage of channel coding scheme and coding rate for 1.28Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH 1/3
PCH Convolutional coding 1/3, 1/2
RACH 1/2
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding
4231 Convolutional coding

Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.
The configuration of the convolutional coder is presented in figure 23.

Output from the rate 1/3 convolutional coder shall be done in the order output 0, output 1, output 2, output O, output 1,
output 2, output 0,...,output 2. Output from the rate 1/2 convolutional coder shall be done in the order output 0, output
1, output O, output 1, output O, ..., output 1.

8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

Theinitia value of the shift register of the coder shall be "all 0" when starting to encode the input bits.

Input
> >
~DFDiDh7+b DD
ooxly Ouput 0
> > > % » Gy = 561 (octal)
B U0 S B J Y oupu
D D D D D Lghn)

"~ G, = 753 (octal)
(a) Rate 1/2 convolutional coder

Input
—{ D}~ DD} D}l~{DF—{D} DI
A Iy X Xl Oupuo
> > > > >0 > » G, = 557 (octal)
B o Y Y] outputs
\ \ A\ U \ Gl = 663 (OCtal)
- ‘5 - ") =("> > V) » Output 2
G, = 711 (octal)
(b) Rate 1/3 convolutional coder
Figure 23: Rate 1/2 and rate 1/3 convolutional coders
4.2.3.2 Turbo coding
42321 Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder is
illustrated in figure 34.

The transfer function of the 8-state constituent code for PCCC is:

3GPP
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O 9,(D) O
GD)=3——0O
% 9,(D) O

where
go(D) =1+ D*+D?,

. (D)=1+D + D>

Theinitia value of the shift registers of the 8-state constituent encoders shall be al zeros when starting to encode the
input bits.

Output from the Turbo coder is, Y'(0), X(1), Y (1), Y'(2), etc:
Xl! Zl! Zl! XZ! ZZ! 221 ey XK! ZK! Z'Ky

where xq, X, ..., X are the bitsinput to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z, 2, ..., zc and Z,, Z,, ..., Zk are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by X', X5, ..., Xk, and these bits are to be input to the
second 8-state constituent encoder.

1st constituent encoder

—>
Xk
Input 40—0‘ [ D [ D g D

Input OUtpUt

Turbo code
internal interleaver
Output Z'x

Figure 34: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

42322 Trellis termination for Turbo coder

Trellistermination is performed by taking the tail bits from the shift register feedback after al information bits are
encoded. Tail bits are padded after the encoding of information bits.

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 34 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure 34 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

1 1 1
Xi+1y Zi+1y Xk+2y Zk+2s Xk+3y Zk+3y Xkl Zk+1s XK+2y Zk+2, Xk+3, ZK+3-
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4.2.3.2.3 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to arectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bitsinput to the
Turbo code internal interleaver are denoted by X, X, X;,..., X, , where K isthe integer number of the bits and takes
onevaueof 40 < K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K = K;.

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1t0 4.2.3.4.3.3:

K Number of bitsinput to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

p Prime number

% Primitive root

(s(i)) o1 p-3 Base sequence for intra-row permutation
ol Minimum prime integers

ri Permuted prime integers

<T (i )>iD{0,1,~~-,R—]} Inter-row permutation pattern

<Ui (j )> oncd Intra-row permutation pattern of i-th row

i Index of row number of rectangular matrix

j Index of column number of rectangular matrix
k Index of bit sequence
4.2.3.2.3.1 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X;,..., X, input to the Turbo code internal interleaver is written into the rectangular matrix as
follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:
5,if (40< K <£159)
R=[]10,if ((160< K < 200) or (481< K <530)) .
H 20,if (K = any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R- 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530) then
p=53andC=p.
else
Find minimum prime number p from table 23 such that

K < Rx(p+1),
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and determine C such that

Op -1 if K<Rx(p-1
C=Hp if Rx(p-1)<K<Rxp.
Hp+1 if Rxp<K

end if
The columns of rectangular matrix are numbered O, 1, ..., C - 1 from left to right.

Table 23: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2

41 6 89 3 149 2 199 3

43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X,,X5,..., X into the R X C rectangular matrix row by row starting with bit y;
in column O of row O:

U v Yo Y3 - Yo U
O O
0 Y+ Yc+2) Yc+3) - Yoc O
g : : O

O O
ruc+y Yroc+2) YRrRpc+3 - Yrec O

wherey, =xfork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =0orl for k=K + 1,

K+ 2, ..., RXC. These dummy hits are pruned away from the output of the rectangular matrix after intra-row
and inter-row permutations.

4.2.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the RX C rectangular matrix, the intra-row and inter-row permutations for the RX C rectangular
matrix are performed stepwise by using the following algorithm with steps (1) — (6).

(1) Select aprimitive root v from table 23 in section 4.2.3.2.3.1, which isindicated on the right side of the prime
number p.

(2) Construct the base sequence (s(j ) ifo1..p-g fOr intra-row permutation as:
s(j)=xs(j-D)modp, j=1,2,... (p-2), and 0) = 1.

(3) Assign o = 1 to be the first prime integer in the sequence <qi >iD{01_“ R and determine the prime integer g; in
the sequence (g >iD{01-~ rj [0 bealesst primeinteger such that g.c.d(g;, p- 1) =1, ¢ > 6, and g > g ) for

eachi=1,2,...,R-1. Hereg.c.d. isgreatest common divisor.

(4) Permute the sequence (g >iD{0 1. 10 make the sequence (r) 4 Suchthat

i{o,1--,R

=0, 1=0,1,....,R-1,
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where <T (i )>iD{0 LR isthe inter-row permutation pattern defined as the one of the four kind of patterns,
which are shown in table 34, depending on the number of input bits K.

Table 34: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K of rows R <T(0), T(1), ..., T(R-1)>
(40<K<159) 5 <4,3,2,1,0>
(160< K <200) or (481 <K<530) 10 <9,8,7,6,5,4,3,2,1,0>
(2281 £ K<2480) or (3161 <K <3210) 20 <19,9,14,4,0,2,5,7,12,18, 16,13, 17, 15, 3, 1, 6, 11, 8, 10>
K = any other value 20 <19,9,14,4,0,2,5,7,12,18, 10,8, 13,17, 3,1, 16, 6,15, 11>

(5) Performthei-th (i = 0,1, ..., R- 1) intra-row permutation as:
if (C=p) then
Ui (i)=s((i xr; Jmod(p-1)), j=0.1,....(p-2), and U(p-1) =0,
where U;(j) isthe original bit position of j-th permuted bit of i-th row.
end if
if C=p+1)then
Ui (i)=s((ixr)mod(p-1), j=0,1,....,(p-2). Up-1)=0,and U(p) = p,
where U;(j) isthe original bit position of j-th permuted bit of i-th row, and
if (K=RXC) then
Exhange Ur 1(p) with Ur 4(0).
end if
end if
if (C=p-1)then
Ui (i)=s((ixr)mod(p-1)-1, j=0,1, ..., (p-2),
where U;(j) isthe original bit position of j-th permuted bit of i-th row.
end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (i )>m{o LR

where T(i) isthe original row position of the i-th permuted row.

4,2.3.2.3.3 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by y'y:

V1 Yir Yera - Yc-nrey O
2 YR Y@Er2) -Y(CDR

O: O
0, \ , , O
YR YR YR - Yexr [

The output of the Turbo code internal interleaver is the bit sequence read out column by column from the intra-row and
inter-row permuted R x C rectangular matrix starting with bit y'; in row 0 of column 0 and ending with bit y'cr in row R
- 1 of column C - 1. The output is pruned by deleting dummy bits that were padded to the input of the rectangular

matrix before intra-row and inter row permutations, i.e. bitsy', that corresponds to bits yk with k > K are removed from
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the output. The bits output from Turbo code internal interleaver are denoted by X1, X5, ..., Xk, where X'; corresponds to
the bit y', with smallest index k after pruning, X', to the bit y', with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver isK and the total number of pruned bitsis:

RXC-K.

4.2.3.3 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first from the channel coding block, otherwise the encoded block is output from

channel coding block asitis. The bits output are denoted by G;;,C;,, G, ..., G, , wherei isthe TrCH number and E; =
C.Y;. The output bits are defined by the following relations:

Ck =Yk k=12..Y
Coc = Yiogey) K=Yt LY+ 2, .., 2Y

Ck = Yisgeay)y K=2Yi+12Y+2,..,3Y,

Ci = Yic - -v) k=(C-DYi+ 1 (C-1Yi+2.,GY

If no code blocks are input to the channel coding (C; = 0), no bits shall be output from the channel coding, i.e. E; = 0.

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in the subclause 4.2.6.

The input bit sequence to the radio frame size equalisation is denoted by G;;, G5, G5, ..., G , wherei is TrCH number

and E; the number of bits. The output bit sequence is denoted by t;y, 15, t;5,..., i , where T; is the number of bits. The
output bit sequenceis derived as follows:

tix = Cik'for k=1...E and
tx={0,1} fork=E +1... T;,if E <T,
where

Ti:Fi*Ni and

N, = [ /F.is the number of bits per segment after size equalisation.

4.2.5 1st interleaving

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver isdenoted by X; 1,X 5, X 3,..., X x , Wherei isTrCH number and X; the number of bits. Here X; is

guaranteed to be an integer multiple of the number of radio framesin the TTI. The output bit sequence from the block
interleaver is derived as follows:

1) select the number of columns C1 from table 45 depending on the TTI. The columns are numbered O, 1, ..., C1 -
1 from left to right.

2) determine the number of rows of the matrix, R1 defined as

R1=X/CL
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The rows of the matrix are numbered O, 1, ..., R1 - 1 from top to bottom.

3) write the input bit sequence into the R1 X C1 matrix row by row starting with bit X; ; in column O of row 0 and

ending with bit X; zy.cq) incolumn C1-1of row R1-1:

B X1 X 2 X3 cr X S
0 Xi (c141) X (c1+2) X (c1+3) <o X oxcn) 0
0 : : : : 0

[l
B (Re-pxery) X (Ripxc2)  Ki(Ripxc3) -+ X (Rixcy O

4) Perform the inter-column permutation for the matrix based on the pattern <P161(j )> shown in table

i{o.1,....c1-3
45, where Plc,(j) isthe original column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by VY :

LYii  Yirey Yiewrsy - Yicroxrie B

Wiz Yire Yiewrwz - Yigcrorieo) ]
a: : : : O

O O
Bire Yiewry VYiery - Yiemxry O

5) Read the output bit sequence Y; 1, Y; 51 Yi 3s--+1 Yi (cxryy Of the block interleaver column by column from the

inter-column permuted R1 X C1 matrix. Bit Y; ; corresponds to row 0 of column 0 and bit Y; rg.cy
corresponds to row R1 - 1 of column C1 - 1.

Table 45 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 | Inter-column permutation patterns
<P1c1(0), P1ca(l), ..., Plcy(C1-1)>
5ms'?, 10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>

T can be used for PRACH for 1.28 Mcps TDD

4251 Relation between input and output of 1% interleaving

The bitsinput to the 1% interleaving are denoted by t; ;,t; 5,1, 5,...,t; 1 , wherei isthe TrCH number and T, the number
of bits. Hence, x; = t, and X; = T,.

The bits output from the 1% interleaving are denoted by d. ,,d, ,,d, ;,..., di'Ti ,and di = Vi

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following radio frame size equalisation the input bit sequence length is guaranteed to be an
integer multiple of F;.

The input bit sequence is denoted by X, X5, Xi3,..., X Wherei isthe TrCH number and X; is the number bits. The F;

output bit sequences per TTI aredenoted by Y, 11, ¥in21 Yinar--+» Yiny Wheren;istheradio frame number in current
TTI andY; isthe number of bits per radio frame for TrCH i. The output sequences are defined as follows:

yi,nik = Xi,((ni—l)Ni)+k ym=1...F, k=1..Y,;
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where
Y; = (X / F;) isthe number of bits per segment.
The n; —th segment is mapped to the n; —th radio frame of the transmission time interval.

The input bit sequence to the radio frame segmentation is denoted by d;,d,,,d;s,..., d;; , wherei isthe TrCH

number and T; the number of bits. Hence, X, = dxand X, = T..

The output bit sequence corresponding to radio frame n; isdenoted by €,,€,,€5,...,&y, , wherei isthe TrCH number

and N, is the number of bits. Hence, § , =Y, ,, and N; = Y.

4.2.7 Rate matching

Rate matching means that bits on a TrCH are repeated or punctured. Higher layers assign a rate-matching attribute for
each TrCH. This attribute is semi-static and can only be changed through higher layer signalling. The rate-matching
attribute is used when the number of bits to be repeated or punctured is cal culated.

The number of bitson a TrCH can vary between different transmission time intervals. When the number of bits between
different transmission time intervals is changed, bits are repeated to ensure that the total bit rate after TrCH
multiplexing isidentical to the total channel bit rate of the allocated physical channels.

If no bits areinput to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH.

Notation used in subclause 4.2.7 and subclauses:

N; : Number of bitsin aradio frame before rate matching on TrCH i with transport format combination j.

AN, ; I positive — number of bits to be repeated in each radio frame on TrCH i with transport format

If negative — number of bits to be punctured in each radio frame on TrCH i with transport format

combination j.
RM; : Semi-static rate matching attribute for TrCH i. Signalled from higher layers.
PL: Puncturing limit. This value limits the amount of puncturing that can be applied in order to minimise the

number of physical channels. Signalled from higher layers. The allowed puncturing in % is actually equal
to (1-PL)*100.

Neaaj :  Total number of bitsthat are available for a CCTrCH in aradio frame with transport format
combination j.

P number of physical channels used in the current frame.
Prrax : maximum number of physical channels allocated for a CCTrCH.
Up: Number of data bitsin the physical channel p with p = 1...P.

l: Number of TrCHsina CCTrCH.

Z: Intermediate calculation variable.

F: Number of radio frames in the transmission time interval of TrCH i.

n: Radio frame number in the transmission time interval of TrCHi (0 <n, < F)).

q: Average puncturing or repetition distance(normalised to only show the remaining rate matching on top of

an integer number of repetitions).

P1g(n) : The column permutation function of the 1% interleaver, P1(x) isthe original position of column with
number x after permutation. P1 is defined on table 45 of section 4.2.5 (note that Pl self-inverse).
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9N : The shift of the puncturing or repetition pattern for radio frame i when n = P1. (ni )

TFi(): Transport format of TrCH i for the transport format combination j.
TFS(i): The set of transport format indexes | for TrCH i.
€ni - Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€olus - Increment of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€minus - Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
b: Indicates systematic and parity bits.

b=1: Systematic bit. X(t) in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). Y(t) in subclause 4.2.3.2.1.

b=3: 2™ parity bit (from the lower Turbo constituent encoder). Y'(t) in subclause 4.2.3.2.1.

4.2.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when cal culating the rate matching pattern:

%ZRM NmJB(Nda‘a'% foralli=1..1(1)

5 > RM %N,

Z,, =0

Zi,=

man

AN, =2, -2, ;=N forali=1..1

ij ij ij

Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
appliedis 1-PL, PL issignalled from higher layers. The possible values for Nyx, depend on the number of physical
channels P , alocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI code word, usage of TPC and multiframe structure), whichisgivenin[7].

For each physical channel an individual minimum spreading factor Sy, i transmitted by means of the higher layers.
Denote the number of data bitsin each physical channel by U, 5, , where p indicates the sequence number 1< p< Py
and Sp indicates the spreading factor with the possible values { 16, 8, 4, 2, 1} of this physical channel. Theindex p is
described in section 4.2.1213 with the following modifications: spreading factor (Q) isreplaced by the minimum
spreading factor S, and k is replaced by the channelization code index at Q= Snin. Then, for Nyga One of the
following values in ascending order can be chosen:

{Ulsjmm ,Ulsjmm +U2’52mm ,Ulsjmn +U2’52m|n + ...+Upmax’(sgm)mm}

Optionaly, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Ny iS
one of the following values in ascending order:

Vise-Visr, Ui, +Voser-Visy, *Uosy, wVisy, *Uoso, +tUp g Uisy, *Uoso +etUp (s ) |

Naata, j fOr the transport format combination j is determined by executing the following algorithm:

|
SET1 = { Ngxa Such that ﬁgisr?{RM y} %( Ngaa — PL X Z RM  x Nx,j is non negative }

Ndata,j =min SET1
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The number of bits to be repeated or punctured, AN; ;, within one radio frame for each TrCH i is calculated with the
relations given at the beginning of this subclause for all possible transport format combinations j and selected every
radio frame. The number of physical channels corresponding to N j, shall be denoted by P.

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters &, €yus: Eminus, aNd X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.

42.7.1.1 Uncoded and convolutionally encoded TrCHs
a=2
AN; = AN;;
Xi =N

R=AN;; mod N;; -- note: in this context AN;; mod N;; isin therange of 0to N;;-1 i.e. -1 mod 10 = 9.

if R#0and 2xR < N;;
theng=[N;;/ RO

else
q=mMN;/ (R-N;j)0

endif

NOTE 1. gisasigned quantity.

If giseven

thenq' =q+ ged(Cyd F;) / F; -- where ged (Ch0 F;) means greatest common divisor of ChCand F;

NOTE 2: ¢'isnot aninteger, but a multiple of 1/8.

ese
q=q
endif
forx=0to F-1

S Mxxqg'I mod F] = (Ix*g'I div F;)
end for
&n = (ax [PLg(m)] x |AN; |+ 1) mod (ax Nij)
€ius = AX X
Eminus = @ % |AN;|

puncturing for AN; <0, repetition otherwise.

42.7.1.2 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHSs, i.e. AN;; >0, the parameters in subclause 4.2.7.1.1 are used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).
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a=2when b=2
a=1whenb=3
AN, = [@;I:Ii’j/ZB bi2
BN, /2] b=3
If AN; iscalculated as 0 for b=2 or b=3, then the following procedure and the rate matching al gorithm of
subclause 4.2.7.3 don't need to be performed for the corresponding parity bit stream.
X; = N;; /30,
g=0X/|aAN;| O
if(q<2)
forr=0to F-1
S(3%r+b-1) mod F] =r mod 2;
end for
else
if giseven
thenq =q—gcd(q, F)/ F; -- where gcd (g, F;) means greatest common divisor of g and F;
NOTE: (' isnotaninteger, but amultiple of 1/8.
ese g=q
endif
forx=0to F; -1
r = Gxxq'Omod Fj;
S[(3xr+b-1) mod F;] = Gxq'Odiv F;;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:
X; is as above,
en = (axYP1 F; (n)]x0AN;] + X;) mod (axX;), if e, = 0 then g, = axX;
€ius = AXX;

Ehinus = aX |ANi|

4.2.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHSs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:

- All of the systematic bits that are from turbo encoded TrCHs.
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- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.
- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- All of thefirst parity bitsthat are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from O to 2 more bits.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHSs, and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 45 and 56.

Rate matching

i Xiik Yiikg | i
Radio frame| 1 [Bit separation Bit ! TrCH
segmentation|@ ! Xoik Rete matching Vaike | collection ffik . |Multiplexing

i agorithm !

! Xaik , Vai i

! | Rate matching —k> !

i algorithm !

.......... »

Figure 45: Puncturing of turbo encoded TrCHs
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Rate matching
Radio frame | 1 [Bit separation Bit i TrCH
segmentation |G ! xlik» | Vaik. | collection ffix 1 | Multiplexing
! Rate matching :
: algorithm :

Figure 56: Rate matching for uncoded TrCHSs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b

indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one.

The offsets a, for these sequences are listed in table 56.

Table 56: TTI dependent offset needed for bit separation

TTI (ms) a1 az as
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesin the TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by Bni .

Table 67: Radio frame dependent offset needed for bit separation

TTI (ms) Bo B B Bs Bs B Bs B
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.2.1 Bit separation

The bitsinput to the rate matching are denoted by € ,€ ,,€, 5,...,§ \, , wherei isthe TrCH number and N; isthe
number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by X, ; 1, X, 21 Xyj.35-- -2 Xy x, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.2, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bits in each separated bit

sequence. The relation between €  and Xy j k is given below.

For turbo encoded TrCHs with puncturing:

Xijk = € ak-pte(a sy )moas  K=L 23X X = N /30
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Xiion gk = € g sk k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = € ak-nsie(ap+p,)mods  K=12,3,..,% X =N /30
X3ik = € 3(k-1)+1+(as+ B, ymod3 k=1,23, ... % Xi = [N; /30

For uncoded TrCHSs, convolutionally encoded TrCHSs, and turbo encoded TrCHs with repetition:

Xik =Gk k=1,2,3,.... % X = N,

427.2.2 Bit collection

The bits Xp,i kx are input to the rate matching algorithm described in subclause 4.2.7.3. The bits output from the rate
matching algorithm are denoted Yy 1, Ypi 2 Y31+ Yoy -

Bit collection is the inverse function of the separation. The bits after collection are denoted by
Z,i112y 2125 3.+ -1 2y x - After bit collection, the bits indicated as punctured are removed and the bits are then

denoted by i, f,, fi5,..., T\, , whereiisthe TrCH number and Vi = Nij+AN, ;. The relations between Yo k, Zo, k.
and f; x are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):
i 3(k-1)+1+(a+p, )mod3 — Y1ik k=1,2,3,...,Y,
Z 3oy 3k = YioN, 13k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 this row is not needed.
i 3(k-1)+1+(ay+ By )mod3 — Y2,ik k=1,23, .., Y

4 3(k-1)+1+(az+ B, )mod3 — Y3k k=1,23, ...,Y,

After the bit collection, bits Z k with value &, where 57 0, 1}, are removed from the bit sequence. Bit f; ; correspondsto

the bit Z x with smallest index k after puncturing, bit fi » corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Z, =Yk k=123, ...,

When repetition is used, fi k=2 x and Y;=Vi.

When puncturing is used, Y;=X; and bits Z x with value &, where 6% 0, 1}, are removed from the bit sequence. Bit fj 1

corresponds to the bit Z x with smallest index k after puncturing, bit f; > corresponds to the bit Z x with second smallest
index k after puncturing, and so on.

4.2.7.3 Rate matching pattern determination

The bitsinput to the rate matching are denoted by X; 1, X 5, X 3,.--, X x , Wherei isthe TrCH and X; is the parameter
givenin subclauses4.2.7.1.1 and 4.2.7.1.2.

NOTE: Thetransport format combination number j for ssimplicity has been left out in the bit numbering.
The rate matching ruleis as follows:

if puncturing isto be performed

3GPP



Error! No text of specified style in document. 29 Error! No text of specified style in document.

e=egy -- initia error between current and desired puncturing ratio
m=1 -- index of current bit
dowhilem<=X
€= €e—Eninus -- update error
if e<=0then -- check if bit number m should be punctured
set bit X to d where 610, 1}
e=e+ gy -- update error
end if
m=m+1 -- next bit
end do
else
e=g, --initia error between current and desired puncturing ratio
m=1 -- index of current bit

dowhilem<=X;

€= €e—Eninus -- update error
dowhilee<=0 -- check if bit number m should be repeated
repeat bit X m

e=e+ gy --updateerror
end do
m=m+1 -- next bit
end do
end if

A repeated bit is placed directly after the original one.

4.2.8  TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH). If the TTI is smaller than 10ms, then no TrCH
multiplexing is performed.

The bitsinput to the TrCH multiplexing are denoted by f,,, f; ,, f; 5,..., f;, , wherei isthe TrCH id number and V;

is the number of bitsin the radio frame of TrCH i. The number of TrCHsis denoted by I. The bits output from TrCH

multiplexing are denoted by hy,h,,hs,...,hg, where Sis the number of bits, i.e. S= ZV' . The TrCH multiplexing is
1

defined by the following relations:

hy = fry k=1,2 ...V
hk = f2,(k—V1) k: V1+ 1, V1+ 2, . V1+V2

he = T30 4v,)) k= (Vi+Vo)+1, (Vi+Vo)+2, .., (Vi+Vp)+Vs
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M = f1 s vy K= (VirVor o+ Vi) + L (Vi Vot Vi) +2, L (Vit Vot 4+ Vi)Y

4.2.9 Bit Scrambling

The bits output from the TrCH multiplexer are scrambled in the bit scrambler. The bits input to the bit scrambler are
denoted by hy, h,, hs, ..., hg, where Sis the number of bits input to the bit scrambling block equal to the total number of

bits on the CCTrCH. The bits after bit scrambling are denoted S, S, S;,...,Ss .
Bit scrambling is defined by the following relation:

sc=h.0Op, kK=12...,S

and P, results from the following operation:

16
p, = EZ g b, tod2: p, =0k<1: p,=1; g={0,000,000000101103}
0

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by S, S,,S;,...,Sg, where Sisthe number of bits input to the

physical channel segmentation block. The number of PhCHs after rate matching is denoted by P, as defined in
subclause 4.2.7.1.

The bits after physical channel segmentation are denoted U, ,,U, U 5,..., Upu, where p is PhCH number and U, is

the in general variable number of bitsin the respective radio frame for each PhCH. The relation between S¢ and Upk is
given below.

Bitson first PhCH after physical channel segmentation:
Uy, =S¢ k=12,...,U;

Bits on second PhCH after physical channel segmentation:
Uz = Sauy k=1,2,..,U,

Bits on the P" PhCH after physical channel segmentation:

Upy = Speupevupy  K=12,.,Up

4.2.11 2nd interleaving

The 2™ interleaving is ablock interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The 2nd interleaving can be applied jointly to
all data bits transmitted during one frame, or separately within each timeslot, on which the CCTrCH is mapped. The
selection of the 2nd interleaving scheme is controlled by higher layer.
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42111 Frame related 2nd interleaving

In case of frame related 2™ interleaving, the bits input to the block interleaver are denoted by X, X,, Xs,..., X, , where
U isthe total number of bits after TrCH multiplexing transmitted during the respective radio frame with

s=U=SU,.
p

The relation between X and the bits Uy k in the respective physical channelsis given below:

X, = Uy, k=1,2,...,U,

Xsuy) =Yz

X(k+U1+...+UP71) :uP,k k= 1! 2 JRCEEN UP

The following steps have to be performed once for each CCTrCH:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
UsR2XC2

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, X5, X3,..., X, intotheR2 X C2 matrix row by row starting with bit Y, in
column O of row O:

0 vy Y, Y3 o Yoo U
O O
0 Yicew Yico+2) Yico+3) - Yo ]
0 : : : 0
] ]
B rexcorny  Yirewxcorz)  Yire-wxcorz) -+ Yroxc2) §

where Yy, =X, fork=1,2,...,Uandif R2 x C2 > U, the dummy bits are padded such that Yy, =0or 1for k=

U+1,U+2,...,R2x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P 2(j )> that is shown in

io1,...c2-3
table 78, where P,(j) isthe original column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by Y', .

OY1  Ywesy Yowreny - Y(coaren
D 1 1 1 ] D
Yo Ywred Yeres - Ycopwe
O : : : : a
D 1 1 1 1 D
Br Yowry Yery - Yexry O

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits Y', that correspondsto bits Yy, with k> U are removed

from the output. The bits at the output of the block interleaver are denoted by Z,, Z,,...,Z, ,whereZy
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corresponds to the bit Y', with smallest index k after pruning, Z, to the bit Y', with second smallest index k
after pruning, and so on.

Thebits Z,,Z,,...,Z, shal be segmented asfollows:

Ulyk:Zk k:l,2,...,U1

Us i = Zikauy

Up'k = Z(k+U1+...+Up,1) k= l, 2 ) eeny Up

The bits after frame related 2™ interleaving are denoted by Vi1r Vi 210 iy, » Wheret refersto the timeslot sequence
number and U, is the number of bits transmitted in this timeslot during the respective radio frame.

Let T be the number of time slotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes1and 2),and t =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slotsin the CCTrCH in the respective radio frame. In
timeslot t, R, refersto the number of physical channels within the respectivetimeslotand I =1,...,R . The
relation between r and t and the physical channel sequence number p as detailed in 4.2.1233.1 is given by:

p=r t=1
P=R+R,....R +r 1<t<T

Defining therelation Uty k= Upk and denoting Utr as the number of bits for physical channel r intime slot t, the
relation between Vi and U r k 1S given below:

Vik = Uk k=1,2,..., Uy
Vtv(k"'Uu) :ut,Z,k k= 11 2 , y Ut2
VI,(k+Uu+...+Ut(er)) :ut,R,k k= 11 21 seey UtR
42.11.2 Timeslot related 2" interleaving

In case of timeslot related 2™ interleaving, the bits input to the block interleaver are denoted by Xi11 X, 20 X g1 Xy,
wheret isthe timeslot sequence number, and U, is the number of bits transmitted in this timeslot during the respective
radio frame.

Let T be the number of time dotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2), andt =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slotsin the CCTrCH in the respective radio frame. In
timeslot t, R, refers to the number of physical channels within the respective timesiot and I =1,...,R . Therelation
between r and t and the physical channel sequence number p as detailed in 4.2.1213.1 is given by:

p=r t=1

P=R+R,....,R+r 1<t<T

3GPP



Error! No text of specified style in document. 33 Error! No text of specified style in document.

Defining the relation U r k = Upk and denoting U, asthe number of bits for physical channel r intime slot t, the
relation between X;  and Uk i iS given below:

Xk = Upax k=1,2,...,Uy

X (ksuyy) = U2

)(ti(k+ut1+"'+ut(ﬁ\—1)) :ut,R,k k=1,2,..., Uth

The following steps have to be performed for each timeslot t, on which the respective CCTrCH is mapped:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1fromleft toright.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U< R2 x C2.

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, ;,X; 51X 3s...1 X, intotheR2 X C2 matrix row by row starting with bit 'y, ,
in column O of row O:

U Y Yi2 Yis o Ve O
U U
0 Yice Yi(cav2) Yi(co+3) - Yrexe) [
O : : : ... g

O
ire-nxcry  Yiqre-pxcae2)  Yi(Re-pxc2e3) -+ Yi(rexc2)

where Y, =X, fork=1,2, ..., U;and if R2 x C2 > U,, the dummy bits are padded such that Y, , =0or 1 for
k=U+ 1, U + 2, ..., R2 x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> that is shown in

iffo.1,....c2-3
table 78, where P2(j) is the original column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by Y, , .

Y1 Yiresy Yiewrey - Yiczsresy U

1 1 ] ] D
Wiz Yurea Yiere - Yicore) ]
0 - : : : 0
D 1 1 1 1 D
Hire Yiewry Yiery - Yiexry O

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits ', that correspondsto bits Y, , with k> U, are removed
from the output. The bits after time slot 2™ interleaving are denoted by ViarVizre - Viy, » Where Vg

corresponds to the bit y't’k with smallest index k after pruning, Vt 2 to the bit y't’k with second smallest index k
after pruning, and so on.
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Table 78 Inter-column permutation pattern for 2nd interleaving

Number of Columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8§, 18, 28, 1, 11, 21,
6,16, 26,4, 14,24,19,9,29,12,2,7,22,27, 17>

30

‘ 4.2.11A12 Sub-frame segmentation for the 1.28 Mcps option

Inthe 1.28Mcps TDD, it is needed to add a sub-frame segmentation unit between 2nd interleaving unit and physical
channel mapping unit. The operation of rate-matching guarantees that the bit streamsis a even number and can be
subdivided into 2 sub-frames. The transport channel multiplexing structure for uplink and downlink is shown in figure
1A2.

X1 K20 Xg1e 1 X

The input bit sequence is denoted by wherei isthe TrCH number and X; is the number bits. The

two output bit sequences per radio frame are denoted by Yinw Yinz: Yinzr Yiny yyhere ni is the sub-frame
number in current radio frame and Y; is the number of bits per radio frame for TrCH i. The output sequences are defined
asfollows:

Yink = X (n-2m ) ,n=1lor2, k=1..Y,
where

Y; = (X;/ 2) isthe number of bits per sub-frame,
%k is the k™ bit of the input bit sequence and
Yink is the k™ bit of the output bit sequence corresponding to the n™ sub-frame

The input bit sequence to the sub-frame segmentation is denoted by V, ;,V, 5, V, 3, - ’Vt,Ul , Xik = Ve and X; = Uy,

9o Gpore-s o, , Where p is the PhCH number
9ok = Yink

The output bit sequence corresponding to subframe n; is denoted by

and U, is the number of bitsin one subframe for the respective PhCH. Hence, andU, =Y.

4.2.1213 Physical channel mapping

4.2.1213.1 Physical channel mapping for the 3.84 Mcps option

The PhCH for both uplink and downlink is defined in [6]. The bits after physical channel mapping are denoted by

Wy 1:Wpo5ee s Wy o where p isthe PhCH number corresponding to the sequence number 1< p< P of this physical
channel as detailed below, U, is the number of bitsin one radio frame for the respective PhCH, and P<. Py,. The bits
Wp k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with

respect to k.

The physical layer shall assign the physical channel sequence number p to the physical channels of the CCTrCH in the
respective radio frame, treating each allocated timeslot in ascending order. If within atimeslot there are multiple
physical channelsthey shall first be ordered in ascending order of the spreading factor (Q) and subsequently by
channelisation code index (Kk), as shownin [9].

The mapping of the bits V, ;,V 5,...,V;y, is performed like block interleaving, writing the bitsinto columns, but a
PhCH with an odd number isfilled in forward order, whereas a PhCH with an even number isfilled in reverse order.
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The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in
the current frame. Therefore, the bits V; 1,V 5,...,V;y, are assigned to the bits of the physical channels

Wirtu, W 210, W L.Ug in each timeslot.
In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is

applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bs the following rule is applied:

if

SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;
else

SF2 > SF1 thenbs, = SF2/SF1; bs, =1
end if

In the downlink case bs,is 1 for all physical channels.

4.2.1243.1.1 Mapping scheme
Notation used in this subclause:
P number of physical channelsfor timedott, P, = 1..2 for uplink ; P, = 1...16 for downlink
Ui  capacity in bits for the physical channel p intimesiot t
U.:  total number of bitsto be assigned for timeslot t
bs,:  number of consecutive bitsto assign per code

for downlink al bs, = 1

for uplink if SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;

if SF2 > SF1 then bs, = SF2/SF1; bs,=1;

fby:  number of aready written bits for each code

pos. intermediate calculation variable

for p=1 to P, -- reset number of already written bits for every physical channel
fb,=0

end for

p=1 -- start with PhCH #1

for k=1 to Uy
do while (fb, == U,) -- physical channel filled up already ?

p=(pmodP) +1;

end do
if (p mod 2) ==

pos = U, - fby -- reverse order
else

pos=fby,+ 1 -- forward order
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endif

Wi ,p,pos = Vik -- assignment

fb,=fb,+ 1 -- Increment number of already written bits

if (flo, mod bs;) == -- Conditional change to the next physical channel

p=(pmodP) +1,
end if

end for

4.2.1213.2 Physical channel mapping for the 1.28 Mcps option

The bit streams from the sub-frame segmentation unit are mapped onto code channels of time slotsin sub-frames.

W

pls pz,...,W

W
The bits after physical channel mapping are denoted by o where p isthe PhCH number and Up is
the number of bits in one sub-frame for the respective PhCH. The bits wpk are mapped to the PhCHs so that the bits for
each PhCH are transmitted over the air in ascending order with respect to k.

The mapping of the bits o Go2o-- Gpu i performed like block interleaving, writing the bits into columns, but a
PhCH with an odd number isfilled in forward order, were as a PhCH with an even number isfilled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timedot t used in
9p1:9p2re-1 9

the current subframe. Therefore, the bits
Wit 0y 0 We2,1..0,, 00 ViR

P are assigned to the bits of the physical channels
Y% i each timeslot.

In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bsk the following ruleis applied:

if

SF1>=SF2 thenbs, =1 ; bs, = SF1/SF2;
else

SF2 > SF1 thenbs, = SF2/SF1; bs, =1
end if

In the downlink case bs, is 1 for all physical channels.

4.2.1213.2.1 Mapping scheme
Notation used in this subclause:
P ¢: number of physical channelsfor timeslot t, P, = 1..2 for uplink ; P, = 1...16 for downlink
Uy capacity in bits for the physical channel p intimesiot t
U,.: total number of bitsto be assigned for timeslot t
bs,:  number of consecutive bitsto assign per code
for downlink al bs, = 1
for uplink if SF1>=SF2 thenbs, =1 ; bs,= SF1/SF2;
if SF2 > SF1 then bs, = SF2/SF1; bs, =1 ;
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fby:  number of aready written bits for each code

pos. intermediate calculation variable

for p=1to P, -- reset number of already written bits for every physical channel
fbp,=0

end for

p=1 -- start with PhCH #1

for k=1 to U,.

do while (flb, == U, ) -- physical channel filled up aready ?

p=(pmodPy +1;

end do

if (p mod 2) ==

pos = U, - fby, -- reverse order

else

pos=fb,+1 -- forward order

end if

Wip pos = Otk -- assignment

fb,=fb, + 1 -- Increment number of already written bits

If (fb, mod bs,) == -- Conditional change to the next physical channel

p=(pmodPt) +1;
end if

end for

4.2.1314 Multiplexing of different transport channels onto one CCTrCH, and
mapping of one CCTrCH onto physical channels

Different transport channels can be encoded and multiplexed together into one Coded Composite Transport Channel
(CCTrCH). Thefollowing rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod F = 0,

where Fo denotes the maximum number of radio frames within the transmission time interval s of all transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the
changed CCTrCH.

After addition or reconfiguration of atransport channel i within a CCTrCH, the TTI of transport channel i may only
start in radio frames with CFN fulfilling the relation

CFN; mod F=0.

2) Different CCTrCHs cannot be mapped onto the same physical channel.
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3) One CCTrCH shall be mapped onto one or several physical channels.
4) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
5) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.
6) Each CCTrCH carrying a BCH shall carry only one BCH and shall not carry any other Transport Channel.
7) Each CCTrCH carrying a RACH shall carry only one RACH and shall not carry any other Transport Channel.
Hence, there are two types of CCTrCH.
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCH.

CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel, i.e. RACH
and USCH in the uplink and DSCH, BCH, FACH or PCH in the downlink, respectively.

Transmission of TFCI is possible for CCTrCH containing Transport Channels of :
- dedicated type;
- USCH type;
- DSCH type;
- FACH and/or PCH type.

4.2.1314.1 Allowed CCTrCH combinations for one UE

4.2.1314.1.1 Allowed CCTrCH combinations on the uplink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
1) several CCTrCH of dedicated type;

2) several CCTrCH of common type.

4.2.1314.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
3) several CCTrCH of dedicated type;

4) several CCTrCH of common type.

4.2.1415 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
aTFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

4.2.1415.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibility of a TFCI code word length zero, if only one TFC is defined.
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4.2.1415.2 Explicit transport format detection based on TFCI

4.2.14152.1 Transport Format Combination Indicator (TFCI)

The Transport Format Combination Indicator (TFCI) informs the receiver of the transport format combination of the
CCTrCHs. As soon asthe TFCI is detected, the transport format combination, and hence the individual transport
channels' transport formats are known, and decoding of the transport channels can be performed.

4.3 Coding for layer 1 control for the 3.84 Mcps option

4.3.1 Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on itslength. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of lessthan 6 bitsis possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedureis as
shown in figure 67.

i (32,10) sub-code of
TFCI(10bit) - gl "6 secondorder ———p 1FCI codeword
BB Reed-Muller code [ oY

‘ Figure 67: Channel coding of the TFCI bits

If the TFCI consists of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bitsto zero.
TFCI isencoded by the (32,10) sub-code of second order Reed-Muller code. The code words of the (32,10) sub-code of
second order Reed-Muller code are linear combination of some among 10 basis sequences. The basis sequences are as

‘ followsin table 89.
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Table 89: Basis sequences for (32,10) TFCI code

I Mi,o Mi,1 Mi,2 Miz3 M4 Mi,s Mi,s Mi 7 Mis Mi,o
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

TheTFCl bitsay, &, & , 83,8, 8, 8, &, 8, & (Where gy is LSB and a is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
DPCH radio frame.

The output TFCI code word bits b; are given by:

b=> (8xM,)mod2

wherei = o,...,31. NtEc) codeword = 32.
4.3.1.2 Coding of short TFCI lengths

43.1.2.1 Coding very short TFCIs by repetition

If the number of TFCI bitsis 1 or 2, then repetition will be used for coding. In this case each bit is repeated to atotal of
4 times giving 4-bit transmission (N+trc; cogewora=4) for asingle TFCI bit and 8-bit transmission (Ntrc; cogeword =8) for 2
TFCI bits. The TFCI bit(s) by (or by and b; where by is the LSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated DPCH radio
frame. In the case of two TFCI bits denoted by and b, the TFCI code word shall be { by by by by by by b by }.

43.1.2.2 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedure is as shown in figure 78.
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TFCI (5 bits)
.8

—>

(16,5) bi-orthogonal TFCI codeword

code bo...bss

Figure 78: Channel coding of short length TFCI bits

If the TFCI consists of lessthan 5 bits, it is padded with zeros to 5 bits, by setting the most significant bits to zero. The
code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 910.

Table 918: Basis sequences for (16,5) TFCI code

i Mio | Mia | Miz | Miz | Mig
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1

The TFCI bitsay, &, & , &, & (Where gy is LSB and a, is MSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated DPCH radio

frame.

The output code word bits b; are given by:

b= @xM,)med2

wherei =0,...,15. Ntrgi codeword = 16.

4.3.1.3 Mapping of TFCI code word

The mapping of the TFCI code word to the TFCI bit positionsin atimesot shall be as follows.

Denote the number of bitsin the TFCI code word by N+trc; codewords denote the TFCI code word bits by b, where k=0...

NTFCI code word -1

N/2-1

N/2 ' ot b N-1

'

\

first part of TFCI code word

second part of TFCI code word

Figure 89: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].
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If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code wordsin
the framesinthe TTI shall beidentical. If TFCI istransmitted on multiple timeslots in aframe each timeslot shall have
the same TFCI code word.

4.3.2 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, =0, ..., Ng-1, P, 0 {0, 1} isanidentifier to instruct the UE whether there is a paging message
for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging indicator
Pq. Thelength Lg of the paging indicator isLp=2, Lp=4 or Lp=8 symbols. Npg = 2*Np*Lp bits are used for the paging
indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg isshown in
table 1011,

Table 101%: Mapping of the paging indicator

Pq Bits {€api*q+1, €2Lpi*q+2, ... ,€2Lpi*g+1) } Meaning
0 {0,0, ..., 0} There is no necessity to receive the PCH
1 {1,1,..,1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg of bits used for the
transmission of paging indicators, the sequencee ={e,, &, ..., expg} IS extended by SNp g bitsthat are set to zero,
resulting in asequence h={hy, h,, ..., hg}:

h.=e., k=1.. Nqp
h =0, k=Ngg+1..,S
Thebitsh,, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k=1, ..., Soutput from the bit scrambler are then transmitted over the air as shown in [7].

4.4 Coding for layer 1 control for the 1.28 Mcps option

4.4.1 Coding of transport format combination indicator (TFCI) for QPSK
The coding of TFCI for 1.28Mcps TDD is same as that of 3.84Mcps TDD.cf.[4.3.1 'Coding of transport format
combination indicator".

4411 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc; codewords @Nd denote the TFCI code word bits by by, where k =
01 ey NTFCI code word -1

When the number of bitsin the TFCI code word is 8, 16, 32, the mapping of the TFCI code word to the TFCI bit
positions shall be as follows:
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by byyg-1 Pyg by Pne Pania1Pana by.q
N 1L 1L N 2 N
Ist part of 2nd part of 3rd part of 4th part of

TFCl code word TFCI code word TFCI code word TFCI code word

| Figure 916: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
where N = Nrec) code word-

When the number of bits of the TFCI code word is 4 , then the TFCI code word is equally divided into two parts for the

consecutive two subframe and mapped onto the end of the first data field in each of the consecutive subframes.The
mapping for Ntec) codeword =4 1S shown in figure 1014:

b0 bl h2 b3

| |
v v

1% Partof | |pndPartof | [grd Partof | |4t Partof
TFCI field TFCI field TFCI field TFCI field

| Figure 1011: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
when Nrec) code word =4

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms, then successive TFCI code wordsin
the frames within the TTI shall beidentical. If a TFCI is transmitted on multiple timeslotsin a frame each timeslot shall
have the same TFCI code word.

4.4.2 Coding of transport format combination indicator (TFCI) for 8PSK

Encoding of TFCI bits depends on the number of them and the modulation in use. When 2 Mcps service is transmitted,
8PSK modulationis applied in 1.28 Mcps TDD option. The encoding scheme for TFCI when the number of bitsare 6 —
10, and less than 6 bitsis described in section 4.4.2.1 and 4.4.2.2, respectively.

44.2.1 Coding of long TFCI lengths
When the number of TFCI bitsis 6 — 10, the TFCI bits are encoded by using a (64,10) sub-code of the second order

Reed-Muller code, then 16 bits out of 64 bits are punctured (Puncturing positions are 0, 4, 8, 13, 16, 20, 27, 31, 34, 38,
41, 44, 50, 54, 57, 61 bits). The coding procedure is shown in Figure 1112

3GPP



Error! No text of specified style in document.

TFCl
(10 bits)
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—»

(64, 10) sub-code
of second order
Reed Mull er code

Punct uri ng

TFCl code word

Figure 1112: Channel coding of long TFCI bits for 8PSK

If the TFCI consists of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bits to zero.
The code words of the punctured (48,10) sub-code of the second order Reed-Muller codes are linear combination of 10
‘ basis sequences. The basis sequences are shown in Table 1112.
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guences for (48,10) TFCI code

Table 1112: Basis se

Mi,o

Mis

M7

Mi,s

Mis

Mi.a

Mis

Mi,2

Mi,1

Mi,o

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32

33
34

35

36
37

38
39

40
41

42

43
44
45

46
47

Let'sdefinethe TFCI bitsasay, &, &, 3, &, 85, 85, & , 8, &, Where g, isthe LSB and &y isthe MSB. The TFCI bits

shall correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC

of the CCTrCH in the associated DPCH radio frame.
The output TFCI code word bits b; are given by:
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=3 (@ 1M

wherei=0...47. NTFCI code word =48.
4422 Coding of short TFCI lengths

44221 Coding very short TFCIs by repetition

When the number of TFCI bitsis 1 or 2, then repetition will be used for the coding. In this case, each bit is repeated to a
total of 6 times giving 6-bit transmission (Ntec) cogeword = 6) for asingle TFCI bit and 12-bit transmission (Ntrc; code word
= 12) for 2 TFCI bits. For asingle TFCI bit by, the TFCI code word shall be { by, by, b, be, bo, bo} . For two TFCI bits by
and bl, the TFCI code word shall be{bo, bl, bo, bl, bo, bl, bo, bl, bo, bl, bo, b]} .

44222 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range of 3to 5, the TFCI bits are encoded using a (32,5) first order Reed-Muller
code, then 8 bits out of 32 bits are punctured (Puncturing positionsare 0, 1, 2, 3, 4, 5, 6, 7" bits). The coding procedure
isshown in Figure 1213.

TFCI
(5 bits) —

a4 . 39

i TFC
(32,5) First order N Punct uri ng ; code word
O!

Reed- Mul | er code o

Figure 1213: Channel coding of short TFCI bits for 8PSK
If the TFCI consists of less than 5 bits, it is padded with zeros to 5 hits, by setting the most significant bits to zero. The

code words of the punctured (32,5) first order Reed-Muller codes are linear combination of 5 basis sequences shown in
‘ Table 1213.
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Table 1213: Basis sequences for (24,5) TFCI code

| Mio Mi 1 Mi 2 Mi s M4
0 0 0 0 1 0
1 1 0 0 1 0
2 0 1 0 1 0
3 1 1 0 1 0
4 0 0 1 1 0
5 1 0 1 1 0
6 0 1 1 1 0
7 1 1 1 1 0
8 0 0 0 0 1
9 1 0 0 0 1
10 0 1 0 0 1
11 1 1 0 0 1
12 0 0 1 0 1
13 1 0 1 0 1
14 0 1 1 0 1
15 1 1 1 0 1
16 0 0 0 1 1
17 1 0 0 1 1
18 0 1 0 1 1
19 1 1 0 1 1
20 0 0 1 1 1
21 1 0 1 1 1
22 0 1 1 1 1
23 1 1 1 1 1

Let'sdefinethe TFCI bitsas &y, a, , &, 8, &4, Where g isthe LSB and a, isthe MSB. The TFCI bits shall correspond
to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in
the associated DPCH radio frame.

The output code word bits b; are given by:

=3 (0 M roc

Where |:0 . 23 NTFC| code word :24

4.4.2.3 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc; codewords @Nd denote the TFCI code word bits by by, where k =
0, ey NTFCI code word -1.

When the number of bitsin the TFCI code word is 12, 24 or 48, the mapping of the TFCI code word to the TFCI bit
positionsin atime slot shall be as follows.

by byya-1 Dyyg byo.1 B2 Pania1Pang by
J N N I J
1st part of 2nd part of 3rd part of 4th part of

TFCl code word TFCl code word TFCl code word TFCl code word

Figure 1314: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Nrec code word-
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When the number of bitsin the TFCI code word is 6, the TFCI code word is equally divided into two parts for the
consecutive two sub-frames and mapped onto the first data field in each of the consecutive sub-frames. The mapping of
the TFCI code word to the TFCI bit positionsin atime slot shall be as shown in figure 1415.

bo, b1, b2 bs, bs, bs
N2 N2
1st part of 2nd part of 3rd part of 4th part of
TFCl code word TFCl code word TFCIl code word TFCIl code word

Figure 1415: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option when Ntec code word =
6

The location of the 1st to 4th parts of the TFCI code word in the timeslot is defined in [7].

4.4.3 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, g =0, ..., Ng-1, P, 0 {0, 1} isanidentifier to instruct the UE whether there is a paging message
for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging indicator
Pq. Thelength Lg of the paging indicator isLp=2, Lp=4 or Lp=8 symbols. Npg = 2*Np*Lp bits are used for the paging
indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg isshown in
table 1314.

Table 1314: Mapping of the paging indicator

Pgq Bits {eZLPI*q+1, €21 4 q+2; - ,EZLPI*(q+1)} Meaning
0 {0,0, ..., 0} There is no necessity to receive the PCH
1 {1,1,..,1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg of bits used for the
transmission of paging indicators, the sequencee ={e,, &, ..., enpg} IS extended by SNp g bitsthat are set to zero,
resulting in asequence h={hy, h,, ..., hg}:

k=6, k=1...,Nps
k=0 k=Npp+1,...,S

Thebitsh,, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k=1, ..., Soutput from the bit scrambler are then transmitted over the air as shown in [7].

4.4.4  Coding of the Fast Physical Access Channel (FPACH) information
bits

The FPACH burst is composed by 32 information bits which are block coded and convolutional coded, and then
delivered in one sub-frame as follows:

1. The 32 information bits are protected by 8 parity bits for error detection as described in sub-clause 4.2.1.1.

2. Convolutional code with constraint length 9 and coding rate %2 is applied as described in sub-clause  4.2.3.1.
The size of data block c(k) after convolutional encoder is 96 hits.

3. To adjust the size of the data block c(k) to the size of the FPACH burst, 8 bits are punctured as described in sub-
clause 4.2.7 with the following clarifications:
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4.5

- N;;=96 is the number of bitsin aradio sub-frame before rate matching
AN; ; = -8 isthe number of bitsto punctured in aradio sub-frame
&ni = ax N;
The 88 bits after rate matching are then delivered to the intra-frame interleaving.

The bitsin input to the interleaving unit are denoted as {x(0), ..., X(87)}. The coded bits are block rectangular
interleaved according to the following rule: the input is written row by row, the output is  read column by
column.

Ox(0)  x(D) x(2) ...x(7) O
Ex(s;) x(9) x(10) ...x(lS)B
O : : : ..o
%(80) x(8Y) x(82) ...x(87)H
Hence, the interleaved sequence is denoted by y (i) and are given by:

y(0), y(1), ..., y(87)=x(0), x(8), ...,x(80),x(1), ..., X(87).

Coding for HS-DSCH

| Figure 1516 illustrates the overall concept of transport-channel coding for HS-DSCH. Data arrives at the coding unit in
the form of one transport block once every TTI. The TTl is5 msfor 1.28 Mcps TDD and 10 msfor 3.84 Mcps TDD.

The following coding steps for HS-DSCH can be identified:

add CRC to each transport block (see subclause 4.5.1);

code block segmentation (see subclause 4.5.2);

channel coding (see subclause 4.5.3);

hybrid ARQ (see subclause 4.5.4);

bit scrambling (see subclause 4.5.5);

interleaving for HS-DSCH (see subclause 4.5.6);

constellation re-arrangement for 16QAM (see subclause 4.5.7);

mapping to physical channels (see subclause 4.5.8).

The coding steps for HS-DSCH are shown in figure 1615.
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Channel Coding
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Figure 12615. Coding chain for HS-DSCH
In the following the number of transport blocks is always one. When referencing non HS-DSCH formulae which are

used in correspondence with HS-DSCH formulae the convention is used that transport block subscripts may be omitted
(e.g. Xj wheni isaways 1 may be written X).

45.1 CRC attachment for HS-DSCH

A CRC of size 24 hitsiis calculated and added per HS-DSCH TTI. The CRC polynomial is defined in 4.2.1.1 with the
following specific parameters: i = 1, L; = 24 bits.

4.5.2 Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in
4.2.2.2 above with the following specific parameters.
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There will only be one transport block, i = 1. The bits by, bire, bing,- - bims iNpUL to the block are mapped to the bits x4,
Xi2, Xi3,-. Xix1 directly. It follows that X; = B. Note that the bits x referenced here refer only to the internals of the code
block segmentation function. The output bits from the code block segmentation function are 0;1, Ojr2, Oir3, - - -Ojrk-

Thevalue of Z = 5114 for turbo coding shall be used.

45.3 Channel coding for HS-DSCH

Channel coding for the HS-DSCH transport channel shall be done with the general method described in 4.2.3.2 above
with the following specific parameters.

There will be a maximum of one transport block, i = 1. The rate 1/3 turbo coding shall be used.

4.5.4 Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the
number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtual buffer as shown in the figure below.

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about which is
provided by higher layers. Note that, if the number of input bits does not exceed the virtual IR buffering capability, the
first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical
channel bits available in the HS-PDSCH set inthe TTI.

§ First Rate Matching Virtual IR Buffer Second Rate Matching

3 Systematic

bits Noys > RM_S Mg

3 Parity 1
C | N ) . N ) N w
Tl bt bits » RMPL1 L »  RM_PL2 Py, bit i

i separation collection

Parity2 N
bits » RM P21 P2 > RM P22 P2y,
Figure 1617: HS-DSCH hybrid ARQ functionality
4541 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs in
4.2.7.2 above.

454.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.1.2 above with the following specific parameters.

The maximum number of soft bits available in the virtual IR buffer is Njg which issignalled from higher layers for each
HARQ process. The number of coded bitsin a TTI before rate matching isN'™' this is deduced from information
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signalled from higher layers and parameters signalled on the HS-SCCH for each TTI. Note that HARQ processing and
physical layer storage occurs independently for each HARQ process currently active.

If N is greater than or equal to N™™ (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching
stage shall be transparent. This can, for example, be achieved by setting €inus = 0. Note that no repetition is performed.

If N\g issmaller than N™™ the parity bit streams are punctured asin 4.2.7.1.2 above by setting the rate matching
parameter AN;/" = N,, — N™" where the subscriptsi and | refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as & in the algorithm in 4.2.7 above shall be discarded and not counted in the totals for the
streams through the virtual IR buffer.

45.4.3 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.3 above with the following specific parameters. Bits selected for puncturing which appear as din the algorithm
in 4.2.7.3 above shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the second rate matching stage depend on the value of the RV parameters s and r. The parameter s
can take the value O or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s=0). The parameter r (range 0 to r,-1) changestheinitial error variable e, in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable e, The parameters X;, €yus and €ninys are calcul ated
as per table 1415 below.

Denote the number of bits before second rate matching as Ny for the systematic bits, Ny, for the parity 1 bits, and N,
for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Ny iSthe
number of bits available to the HS-DSCH in one TTI and defined as Nyaa=P X Npatargot, Where Npaiagor 1S defined in [7].
The rate matching parameters are determined as follows.

For Nz < Ngg + Ny + N, puncturing is performed in the second rate matching stage. The number of

P2
transmitted systematic bitsin atransmissionis N, ¢ = mi n{NsyS, Ndata} for atransmission that prioritises

systematic bitsand N, o = max{N - (N ot N, ),O} for atransmission that prioritises non systematic bits.

data

For Nz > Ny + N, + N, repetition is performed in the second rate matching stage. A similar repetition rate in
; ; ; ; ; C i — Ndata
all bit streams is achieved by setting the number of transmitted systematic bitsto N, ¢ = [N, 0
’ Ngs +2N 1 §
MNya = N, e O MNgaa = N; g6 O
The number of parity bitsin atransmissionis: Nt'pl = [—,MD and Nth2 = Hgfm the
0 U 0

parity 1 and parity 2 bits, respectively.

Table 1514 below summarizes the resulting parameter choice for the second rate matching stage.

Table 1514: Parameters for HARQ second rate matching

Xi €plus €minus
Systematic _
RM S NSVS NWS |NWS Nt,SVS|
Parity 1 _
RMP1_2 Npl ZENpl ZEIJN pl Nt,p1|
Parity 2 _
rupz 2 | Np2 | N N, =N ol

The rate matching parameter e, is calculated for each bit stream according to the RV parametersr and susing
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e, () ={(X, - (&0 / T F1) modep|u5}+1 in the case of puncturing, i.e, Ngg, S Ngg + N + N,
and
e,(r)= {(Xi -[(s+20) e, /(2 Dfmax)B-l) modeplus}+1 for repetition, i.e., N

Where 1 D{O,l,- R f} and I, isthetotal number of redundancy versions allowed by varying I' asdefined in
4.6.1.4. Note that r,, varies depending on the modulation mode, i.e. for 16QAM r = 2 and for QPSK . = 4.

>N+ N+ N,

data

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to
y-1(i.e.-1 mod 10 = 9).

45.4.4 HARQ bit collection

The HARQ bit collection is achieved using arectangular interleaver of size N, X N, .

The number of rows and columns are determined from:

N, =4 for 16QAM and N, , = 2 for QPSK

I\Icol = Ndata/Nrow

where Ny 1S used as defined in 4.5.4.3 above.
Datais written into the interleaver column by column, and read out of the interleaver column by column.

N; s iS the number of transmitted systematic bits. Intermediate values N, and N, are calculated using:

N —D\'[-,—"%D N. =N N. [N
r N Daﬂd c — Nugs — NV col *
D col D
If N.=0, the systematic bits are written into rows 1...N,.

Otherwise systematic bits are written into rows 1...N,+ 1 in the first N, columns and, if Ny >0, also intorows 1...N; in
the remaining Ny -N. columns.

The remaining space is filled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1 and 2 bits are written in alternating order, starting with a parity 2 bit in the first available
column with the lowest index number.

In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4. In
the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.

4.5.5 Bit scrambling

The bit scrambling for HS-DSCH shall be done with the general method described in subclause 4.2.9.

4.5.6 Interleaving for HS-DSCH

The interleaving for TDD is done over al bitsin the TTI, as shown in figure 1748a when QPSK modulation is being
used for the HS-DSCH, and figure 18518 when 16-QAM modulation is being used. The bits input to the block
interleaver are denoted by sy, S, 3, ..., SR, Where Ris the number of bitsin one TTI.

S1S Sk Block Interleaver VisVasee VR
> (R2 x 30)

Figure 1718a: Interleaver structure for HS-DSCH with QPSK modulation
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For QPSK, the interleaver is ablock interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The output bit sequence from the block

interleaver is derived as follows:

(1) The number of columns of the matrix is 30. The columns of the matrix are numbered 0, 1, 2, ..., 29 from left to

right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that R< 30 x R2. The
rows of rectangular matrix are numbered 0, 1, 2, ..., R2 — 1 from top to bottom.

(3) Write the input bit sequence sy, S, S, --., S into the R2 x 30 matrix row by row starting with bit y; in column 0 of

row O:

Yi
y3l

OOodO

[l
Daoure-n+1  Yaoure-n+2  Yaoqre-1)+3

Y,
Ya

Ys
Yas

Y3OB
Yoo [
O

O
Yzom2 g

wherey, = s fork=1, 2, ..., Rand, if R < 30xR2, dummy bits are inserted for k = R+1, R+2, ..., 30xR2. These
dummy bits are pruned away from the output of the matrix after the inter-column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern

<P2(J)>JD{0'1 ----- %} that is shown in

Table 78, where P2(j) is the original column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by y'..

1
Y omon

Byll y'R2+l

Dylz Y'ros2 Y omoeo
0: : :

D 1 1

Vre Yore

1
Y ame

1
Y 20w U

1
Y 2omo+2 ]

[

, O
Ysome [

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted 30xR2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the
matrix before the inter-column permutation, i.e. bitsy', that corresponds to bits y, with k > R are removed from
the output. The bits after interleaving are denoted by vy, Vo, Vs, ..., Vg, Where v; corresponds to the bit y' with
smallest index k after pruning, v to the bit y', with second smallest index k after pruning, and so on.

$1:S:,S55 s+ Srezr Sr2

$3:541 57811 SR SR

L

Block Interleaver
(R2 x 30)

V1 Vo, V5: Vg VR-3: VR-2

(AVASRYA

Block Interleaver
(R2 x 30)

V35 V41 V7, Vgsee s Vrogy VR

Figure 1818b: Interleaver structure for HS-DSCH with 16-QAM modulation

For 16QAM, a second identical interleaver operatesin parallel to the first. For both interleavers, R2 is chosen to be the
minimum integer that satisfies R < 60 x R2. The output bits from the bit scrambling operation are divided pairwise
between the interleavers: bits s, and s..1 go to the first interleaver and bits s..» and s 3 go to the second interleaver,
where k mod 4 = 1. Bits are collected pairwise from the interleavers: bits v, and vy 1 are obtained from the first
interleaver and bits v, and v 3 are obtained from the second interleaver, where againk mod 4 = 1.

4.5.7

Constellation re-arrangement for 16 QAM

This function only appliesto 16 QAM modulated bits. In case of QPSK it is transparent.
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The following table 1516 describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that Vi, Vi1, Vik2, Vie3 are used, wherek mod 4 = 1.

Table 1516: Constellation re-arrangement for 16 QAM

Constellation
version Output bit sequence Operation

parameter b
0 VicVisVies2Viers None
1 VieoVirsVi Vien Swapping MSBs with LSBs
2 ViVii1Viio Vias Inversion of the logical values of LSBs
3 - Swapping MSBs with LSBs, and inversion of the logical

Vis2ViraVicVien values of LSBs

The output bit sequences from the table above map to the output bitsin groups of 4, i.e. ry, w1, M2, M3, Where k mod
4=1.
45.8 Physical channel mapping for HS-DSCH

The HS-PDSCH isdefined in [7]. The bits input to the physical channel mapping are denoted by ry, 5, ..., rg, Where Ris
the number of physical channel bitsin the allocation for the current TTI. These bits are mapped to the physical channel
bits, {wip;:t=1,2, ..., T, p=1,2,..,C;j=1,2, .., U}, wheret isthe timeslot index, T is the number of timeslotsin
the allocation message, p is the physical channel index, C is the number of codes per timeslot in the allocation message,
j isthe physical channel bit index and U, is the number of bits per physical channel in timeslot t. The timeslot index, t,
increases with increasing timeslot number; the physical channel index, p, increases with increasing channelisation code
index, and the physical channel bit inde, j, increases with increasing physical channel bit position in time.

The bitsry shall be mapped to the PhCHs according to the following rule:

Define{yix: k=1, 2, ..., C-U} to be the set of bits to be transmitted in timeslot t as follows::

Yik = Iy fork=1,2, .., CU;

Yok = Niscu, fork=1,2,..,CU,

Y =0 1 fork=1,2, .., CUs

HCZU
=

When the modulation level applied to the physical channelsis 16- QAM :

The physical channel p used to transmit the K™ bit in the sequence yi is :

p= ék%lanodc +1

If pisodd then:

Wep.i

. -10
=Y, Where | =4 BDE+(k_1)m0d4+l
If piseventhen:

Wi = Yok where j =U, -4

-10
~3+(k-1)mod4
<H (k-1
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Otherwise, when the modulation level applied to the physical channelsis QPSK :

The physical channel p used to transmit the K™ bit in the sequence y; is :
p=(k-1)modC +1
If pisodd then:

. [k-10
W, p.j = Yk Where | = HFE”—

If piseventhen:

. [k -10
W pj = Yy where ] =U, - Hc B

4.6 Coding/Multiplexing for HS-SCCH

The following information, provided by higher layers, is transmitted by means of the HS-SCCH physical channel.
- Channelisation-code-set information (8 bits): Xees 1, Xecs 2s -+ +» Xces8

- Timedot information (nbitswheren =5 for 1.28 Mcps TDD and n = 13 for 3.84 Mcps TDD):
X(S,lv X(S,Zv ey X(sn

- Modulation scheme information (1 bit): Xpe1

- Transport-block size information (m bits where m = 6 for 1.28 Mcps TDD and m = 9 for 3.84 Mcps TDD):
Xibs,1s Xtbs2s «++» Xtbsm

- Hybrid-ARQ process information (3 bitS): Xpap 1, Xhap2: Xhap.3
- Redundancy version information (3 bits): Xey,1, Xrv2,Xrv3
- New dataindicator (1 bit): Xnq1
- HS-SCCH cyclic sequence number (3 bits): Xneen 1, Xnesn 2y Xhesn3
- UE identity (16 bits): Xue,1, Xue 2, -+ Xue 16
The following coding/multiplexing steps can be identified:
- multiplexing of HS-SCCH information (see subclause 4.6.2)
- CRC attachment (see subclause 4.6.3);
- channel coding (see subclause 4.6.4);
- rate matching (see subclause 4.6.5);
- interleaving for HS-SCCH (see subclause 4.6.6);
- mapping to physical channels (see subclauses 4.6.7 and 4.6.8).

The general coding/multiplexing flow is shown in Figure 1918e.
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chs,l"chs,8 th,l"xts,n Xms,l ths,l"ths,m Xhap,l"xhap,3 er,l"xrv,s Xnd,l thsn,l"xh(‘sn,s
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multiplexing
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Figure 48¢19 Coding and Multiplexing for HS-SCCH

4.6.1 HS-SCCH information field mapping

46.1.1 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code Kyt iS signalled by the bitS Xees 1, Xees 2, Xecs 3s Xocs4 @nd the
stop code Kgop by the bitS Xeess, Xecs6, Xecs 7 Xeess- 1he mapping in Table 1637 below applies.
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Table 1617#: Channelisation code set information mapping

Kstart | Xces,1 | Xees2 | Xees,3 | Xees,a kstop Xces,5 | Xces,6 | Xces,7 | Xces,8
1 0 0 0 0 1 0 0 0 0
2 0 0 0 1 2 0 0 0 1
3 0 0 1 0 3 0 0 1 0
4 0 0 1 1 4 0 0 1 1
5 0 1 0 0 5 0 1 0 0
6 0 1 0 1 6 0 1 0 1
7 0 1 1 0 7 0 1 1 0
8 0 1 1 1 8 0 1 1 1
9 1 0 0 0 9 1 0 0 0
10 1 0 0 1 10 1 0 0 1
11 1 0 1 0 11 1 0 1 0
12 1 0 1 1 12 1 0 1 1
13 1 1 0 0 13 1 1 0 0
14 1 1 0 1 14 1 1 0 1
15 1 1 1 0 15 1 1 1 0
16 1 1 1 1 16 1 1 1 1

If avalue of Kga¢ = 16 and kgop = 1 issignalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Kgart > Ksop Shall be treated as an error by the UE.

4.6.1.2 Timeslot information mapping

46.1.2.1 1.28 Mcps TDD

For 1.28 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X1, Xs2, -- - X5, Where bit
Xsn Carries the information for timeslot n+1. Timeslots 0 and 1 cannot be used for HS-DSCH resources. If the signalling
bit is set (i.e. equa to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the
channelisation code set information hits.

4.6.1.2.2 3.84 Mcps TDD

For 3.84 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X 1, Xs2, .- - X513, Where bit
Xsn Carries the information for the n" available timeslot for HS-PDSCH resources, where the order of the timeslots
available for HS-PDSCH resources shall be the same as the order of the 15 time slots within each frame with the
following two slots removed:

e Thedot containing the P-CCPCH
e Thefirst dot in aframe containing the PRACH

If the P-CCPCH and/or PRACH are assigned to some, but not all frames, then the corresponding time slots shall remain
unavailable for these frames as well..

If the bit is set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the
channelisation code set information bits.

4.6.1.3 Modulation scheme information mapping

The modulation scheme to be used by the HS-PDSCH resources shall be signalled by bit X 1. The mapping schemein
Table 1748 shall apply.

Table 1718: Modulation scheme information mapping

Xms,1 | Modulation Scheme
0 QPSK
1 16-QAM
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46.1.4 Redundancy and constellation version information mapping
The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the

value X,. X,y is aternatively represented as the sequence X1, Xw,2, X3 Where Xy, ; isthe MSB. Thisis done according
to the following tables according to the modulation mode used:

Table 1819: RV mapping for 16 QAM

X (value) s r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 1 1 0
Table 1920: RV mapping for QPSK
X (value) s r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
46.1.5 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number is mapped such that Xps 1 corresponds to the MSB and Xpeqn 3 to the LSB.

4.6.1.6 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that X,e 1
corresponds to the MSB and X1 to the LSB.

4.6.2 Multiplexing of HS-SCCH information

The information carried on the HS-SCCH is multiplexed onto the bits a,,a,,...a, according to the following rule :
A1, 8,...83 = Xes11 Xoes 20+ Xoes 8

89, &0+ 8gin-1 = Xis1 Xis 20+ Kisn

A94n = Xns1

A94n41 gins2---Bornim = Xps 1 Xips 2+ Xibs,m

B0in+mr M1ensmr Hoenem — Khap11 Xhap,21 Xhap,3

Azenrms Agrnemr Asinem = Xy Xy 20 Ky 3

a16+n+m = Xnd,l
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a17+n+m7 a18+n+m' a19+n+m = thxl’ thsn,2' thx3

4.6.3 CRC attachment for HS-SCCH

From the sequence of bits &,, @,,...8, a16 bit CRC is calculated according to Section 4.2.1.1. This gives a sequence of
bits Y,, ¥,...Y;¢. This latter sequence of bitsis then masked with the UE identity and appended to the sequence of bits
a,,a,,...8, . The bits at the output of the CRC attachment block is the sequence of bits by, b, ,...b; , where

b =a i=1,2,...,A

b = (yi_A + xue,i_A)modZ i=A+1..B

4.6.4 Channel coding for HS-SCCH

Channel coding for the HS-SCCH shall be done with the general method described in 4.2.3 with the following specific
parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH.

4.6.5 Rate matching for HS-SCCH

Rate matching for HS-SCCH shall be done with the general method described in 4.2.7.

4.6.6 Interleaving for HS-SCCH

Interleaving for HS-SCCH shall be done with the general method described in 4.2.11.1.

4.6.7 Physical Channel Segmentation for HS-SCCH

Physical channel segmentation for HS-SCCH shall be done with the general method described in 4.2.10. For 1.28 Mcps
TDD, the HS-SCCH consists of two physical channels HS-SCCH1 and HS-SCCHZ2; for 3.84 Mcps TDD the HS-SCCH
only uses one physical channel, see[7].

4.6.8 Physical channel mapping for HS-SCCH
Physical channel mapping for the HS-SCCH shall be done with the general method described in subclause 4.2.1213.

4.7 Coding for HS-SICH

The following information, provided by higher layers, is transmitted by means of the HS-SICH physical channel.
- Recommended Modulation Format (RMF) (1 bit): X1

- Recommended Transport-block size (RTBS) (n bitswheren = 6 for 1.28 Mcps TDD and n = 9 for 3.84 Mcps
TDD) X(bsll thSZl (KR ths,n

- Hybrid-ARQ information ACK/NACK (1 bit): Xan1

The following coding/multiplexing steps can be identified:
- separate coding of RMF, RTBS and ACK/NACK (see subclause 4.7.2);
- multiplexing of HS-SICH information (4.7.3);

- interleaving for HS-SICH (see subclause 4.7.4);
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- mapping to physical channels (see subclause 4.7.5).

The general coding/multiplexing flow is shown in the figure 2019.

erf 1 ths,l' ' 'ths,n Xan,l
Field Coding Field Coding
of CQI of ACK/NACK

2,27, — — €1 Gy Cog

HS-SICH Multiplexing

d,,d,...d,

A 4

HS-SICH interleaving

A 4

Physical Channel Mapping

PhCH

Figure 2019 Coding and multiplexing for HS-SICH

4.7.1 HS-SICH information field mapping

4.7.1.1 RMF information mapping

The RMF information bit, X1, shall be mapped according to the mapping specified in subclause 4.6.1.3.

4.7.1.2 RTBS information mapping

The RTBS information bits, Xips 1, Xins2, -- - Xtwsn, Shall be mapped according to the same mapping asis used for the
transport block size information bits in subclause 4.6. This mapping is defined by higher layers[12].

4.7.1.3 ACK/NACK information mapping
The ACK/NACK information bit x,,, shall be mapped according to the mapping given in Table 2021 below.

Table 202%: ACK/NACK information mapping

ACK/NACK Xan 1
ACK 1
NACK 0
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4.7.2 Coding for HS-SICH

4.7.2.1 Field Coding of ACK/NACK

The ACK/NACK bit 4,1 shall be repetition coded to 36 bits. The coded bits are defined as C;...C44

4.7.2.2 Field Coding of CQI

47.22.1 Field Coding of CQI for 1.28 Mcps TDD

The quality information consists of Recommended Transport Block Size (RTBS) and Recommended Modulation
Format (RMF) fields. The 6 bits of the RTBS field are coded to 32 bits using a (32, 6) 1% order Reed-Muller code. The
coding procedure is as shown in figure 2120.

(32,6) 1st order
Xips,11 Xips,21++1 Xps,g —— P Reed-Muller ——» 2,,7,,...,Z,
Code

Figure 2120 Field coding of RTBS information bits

The coding uses a subset basis sequences as the TFCI coder as described in subclause 4.3.1.1. The basis sequences that
are used for RTBS coding are as followsin table 2122.

Table 2122: Basis sequences for (32,6) RTBS code

=z
=<

[sllell gl el il Jdlellell il Jdlellell el Jllellel il Jllellel gl Jllellell Sl ol e)E

i1 Mi,2 Miz3 Mi4

=

i,0 i,5

OOINO|TO[R|WIN|FPIO|—

o
olo|r|or|lolr|lo|lr|o|r|o|r ok |olk|k|lo|k|lo|k|o|r|o| ook |lol-
olo|r|r|r|r|lololo|lo|r|k|k|+|lo|lolo|k|k|k|F|lo|lo|lo|o|k |k k| |lolo|o
olo|r|r|k|k|kR|k|F|F|lo|lo|o|o|o|oo|k |k |k |k|F|k|F|-|lo|lojo|lo|lolo|o
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The output RTBS code word bits{z :i =1, ..., 32} are given by:
6
Z = E‘Z Xipsn M 10 EﬂOd 2

The RMF bit Xy iS repetition coded to 16 bits to produce the bits. 7.5, Z,,,..., chQl where ncq = 48.

4.7.2.2.2 Field Coding of CQI for 3.84 Mcps TDD

RTBS and RMF bits are multiplexed onto the bits Y, Y,...Y;o according to the following rule :
Y1 = Ko 1
Y21 Y3:-Y10 = Xios11 Xios, 2+ Xios,9

Thebits Y, Y,...Y;, ae coded to produce the CQI bits z,, Z,...Z,  using a(32,10) sub-code of the second order

Neql

Reed-Muller code as defined in subclause 4.3.1.1, where N, = 32.

cQl

4.7.3 Multiplexing of HS-SICH information fields

The CQlI bits Z,, Z, wiZp, A€ multiplexed with the repetition coded ACK/NACK bits C;...C4, to produce the bits
d,,d,...d, where U isthe number of physical channel bits carried by HS-SICH, according to the following rule.:

d,d,..d, =272

Neqi

ey +17 Oy #2436 = €1,C2+-Cag

A, s+ O sas--Gy =00...0

4.7.4 Interleaver for HS-SICH

Interleaver for HS-SICH shall be done with the general method described in 4.2.11.1.

4.7.5 Physical channel mapping for HS-SICH

Physical channel mapping for HS-SICH shall be done with the general method described in 4.2.1213.
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes spreading and modulation for UTRA Physical Layer TDD mode.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1 3GPP TS 25.201: "Physical layer - genera description”.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[7] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[8] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[9] 3GPP TS 25.102: "UTRA (UE) TDD; Radio Transmission and Reception".

[10] 3GPP TS 25.105: "UTRA (BS) TDD; Radio Transmission and Reception”.

3 Symbols and abbreviations

3.1 Symbols

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

Cp: PSC
C: i:th secondary SCH code
Ceoge, ¥ CSC derived as k:th offset version from m:th applicable constituent Golay complementary pair

3.2 Abbreviations

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

CCTrCH Coded Composite Transport Channel
DPCH Dedicated Physical Channel
CDMA Code Division Multiple Access
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CsC Cell Synchronisation Code
FDD Frequency Division Duplex
MIB Master Information Block
OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary Common Control Physical Channel
PN Pseudo Noise
PRACH Physical Random Access Channel
pPSC Primary Synchronisation Code
QPSK Quadrature Phase Shift Keying
RACH Random Access Channel
SCH Synchronisation Channel
SF Spreading Factor
SFN System Frame Number
TDD Time Division Duplex
TFC Transport Format Combination
UE User Equipment
UL Uplink
4 General

In the following, a separation between the data modulation and the spreading modulation has been made. The data
modulation for 3.84Mcps TDD is defined in clause 5 'Data modulation for the 3.84 Mcps option’, the data modulation
for 1.28Mcps TDD is defined in clause 65A 'Data modulation for the 1.28 Mcps option' and the spreading modulation
in clause 76 'Spreading modulation'.

Table 1: Basic modulation parameters

Chip rate same as FDD basic chiprate: Low chiprate:
3.84 Mchip/s 1.28 Mchip/s
Data modulation QPSK QPSK, 8PSK
Spreading characteristics Orthogonal Orthogonal
Q chips/symbol, Q chips/symbol,
where Q =2°, 0 <=p <=4 where Q=2°, 0<=p<=4

5 Data modulation for the 3.84 Mcps option

5.1 Symbol rate

The symbol duration T depends on the spreading factor Q and the chip duration T¢: Ts=Q % T, where T, = Wlmte .

5.2 Mapping of bits onto signal point constellation

5.2.1 Mapping for burst type 1 and 2

The data modulation is performed to the bits from the output of the physical channel mapping procedure in [8] and
combines always 2 consecutive binary bitsto a complex valued data symbol. Each user burst has two data carrying
parts, termed data blocks:

d* =@, d%,.dl" ), 1=12k=1... Koy o

K code 1S the number of used codesin atime slot, max Kcqge =16. Ny is the number of symbols per datafield for the code
k. This number islinked to the spreading factor Qy as described in table 1 of [7].
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Datablock d®? istransmitted before the midamble and data block d®? after the midamble. Each of the N, data
symbols ggk'i) 121, 2; k=1,...,Kcoge; N=1,...,Ny; of equation 1 has the symbol duration Ts(k) =Q.T, asalready given.

The data modulation is QPSK, thus the data symbols d Slk'i) are generated from two consecutive data bits from the
output of the physical channel mapping procedurein [8]:

b 0{03, 1=22k =1, Kgege:N =L, Nysi =1,2 @)

using the following mapping to complex symbols:

consecutive binary bit pattern complex symbol
(ki) (ki) q (i
1n 2n =n
00 +j
01 +1
10 -1
11 5

The mapping corresponds to a QPSK modulation of the interleaved and encoded data bits bl(';’i) of equation 2.

5.2.2 Mapping for burst type 3

In case of burst type 3, the definitionsin subclause 5.2.1 apply with a modified number of symbols in the second data
96
block. For the burst type 3, the number of symbolsin the second data block d (2) js decreased by QT symbols.

65A Data modulation for the 1.28 Mcps option

65A.1 Symbol rate

1
The symbol duration Ts depends on the spreading factor Q and the chip duration T¢: Ts=Q % T, where T, = chiprate .

65A.2 Mapping of bits onto signal point constellation

65A.2.1 QPSK modulation

The mapping of bits onto the signal point constellation for QPSK modulation is the same asin the 3.84Mcps TDD cf.
[5.2.1 Mapping for burst type 1 and 2].

B65A.2.2 8PSK modulation

The data modulation is performed to the bits from the output of the physical channel mapping procedure. In case of
8PSK modulation 3 consecutive binary bits are represented by one complex valued data symbol. Each user burst has
two data carrying parts, termed data blocks:

d®d = (ggk”,g(zk") ,...,g(gk‘”)T =12k =1 K ogge (18)

Ny is the number of symbols per data field for the code k. This number is linked to the spreading factor Q.

3GPP



Error! No text of specified style in document. 8 Error! No text of specified style in document.

(k.2 (k,2)
k d is transmitted before the midamble and data block d after the midamble. Each of the Ny data

g (ki) . ) T(k):Q(T .
symbols =N ;i=1, 2; k=1,...,Kcoge; N=1,...,Ny; Of equation 1 has the symbol duration 'S '€ asadready given.

Data bloc

(ki)
The data modulation is 8PSK, thus the data symbols d are generated from 3 consecutive data bits from the output
of the physical channel mapping procedurein [8]:

b’ 0{0d 12223 k=1....Kcoge; N =L, Ny5 i =12 2

using the following mapping to complex symbols:

Consecutive binary bit pattern complex symbol
ki ki ki |
[ e o
000 cos(11pi/8)+ jsin(11pi/8)
001 cos(9pi/8)+ jsin(9pi/8)
010 cos(5pi/8)+ jsin(5pi/8)
011 cos(7pi/8)+ jsin(7pi/8)
100 cos(13pi/8)+ jsin(13pi/8)
101 €0s(15pi/8)+ jsin(15pi/8)
110 cos(3pi/8)+ jsin(3pi/8)
111 cos(pi/8)+ jsin(pi/8)
pkD)

The mapping corresponds to a 8PSK modulation of the interleaved and encoded data bits N of the table above and
(ki)
=N of equation la.

+6 Spreading modulation

76.1  Basic spreading parameters

Spreading of data consists of two operations. Channelisation and Scrambling. Firstly, each complex valued data symbol
d ) of equation 1 is spread with a real valued channelisation code ¢ of length Q, 0{1,2,4,8,16 . The resulting

sequence is then scrambled by a complex sequence v of length 16.
76.2  Channelisation codes
The elements Cgk) ;i k=1,...,Kcode; G=1,...,Qx; of the real valued channelisation codes
() =( (k) (k) ()
c\= ,C57 s C
(@2 Qk) » k=1,....Kcoger
shall be taken from the set
v, ={1-1. ®3)
TheC g‘k) are Orthogonal Variable Spreading Factor (OV SF) codes, alowing to mix in the same timeslot channels with

different spreading factors while preserving the orthogonality. The OV SF codes can be defined using the code tree of
figure 1.
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¢ = (111)

C(k:1) — (l l) Q=4
B cUP=1-1-)
co, =@
Q=1 C(k:3) _ (]_—ll _1) ............................................
Q=4
Cory = @D
UV
Q=1 Q=2 Q=4

Figure 1: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF)
codes for Channelisation Operation

Each level in the code tree defines a spreading factor indicated by the value of Q in the figure. All codes within the code
tree cannot be used simultaneously in agiven timeslot. A code can be used in atimedot if and only if no other code on
the path from the specific code to the root of the tree or in the sub-tree below the specific code is used in this timedot.
This means that the number of available codesin adlot is not fixed but depends on the rate and spreading factor of each
physical channel.

The spreading factor goes up to Quax=16.

76.3  Channelisation Code Specific Multiplier

Associated with each channelisation code is a multiplier Wt(zkk) taking values from the set {ej’”m’k } where P, isa

permutation of the integer set {0, ..., Qx -1} and Q denotes the spreading factor. The multiplier is applied to the data
sequence modulating each channelisation code. The values of the multiplier for each channelisation code are given in
the table below:

k Wé k:)l Wé k:)2 W((g k=)4 Wé k=)8 Wé k:)16
1 1 1 o 1 -1
2 * 1 * i
3 +j +j 1
4 -1 -1 1
5 b/ *
6 -1 -1
7 - -1
8 1 1
9 )|
10 +j
11 1
12 +j
13 o
14 ;|
15 +
16 -1

If the UE autonomously changes the SF, as described in [7], it shall always use the multiplier associated with the

channelisation code allocated by higher layers.
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76.4  Scrambling codes

The spreading of data by areal valued channelisation code c® of length Q is followed by a cell specific complex
scrambling sequence v = @l,\_zz,...,\_zm). Theelements v, ;i =1,...,16 of the complex valued scrambling codes shall
be taken from the complex set

M\l :{11j1'11-j}' (4)

In equation 4 the letter j denotes the imaginary unit. A complex scrambling code v is generated from the binary

scrambling codesV =(V1’ Vosees V16) of length 16 shown in Annex A. The relation between the elements v and v is
given by:

!i :(j)' B/i v D{l’_:}, i=1,..,16 (5)

Hence, the elements V; of the complex scrambling code v are alternating real and imaginary.

The length matching is obtained by concatenating Quax/Qx spread words before the scrambling. The schemeis
illustrated in figure 2 and is described in more detail in subclause 6.4.

ki ki Ki
dl( ) dé ) d% data symbols
Q&

Weighting of each data symbol by multiplier wo®

Spreading of each weighted data symbol by channelisation code ¢
(ki)

(ki) (k,i) (k,i)
€Y || wg® L dD (e
Q

(ki) ra(ki) (ki) (ki) K (ki) (ki) A(ki)
we . A (G, 6 ey ) wo¥ A (e

)

Chip by chip multiplication by scrambling code v

ylvyzv "ka’!(lﬂ’ 1!2le 1!QMAX_QL<+1’ ‘—/QMAX
Spread and scrambled data

Figure 2. Spreading of data symbols

76.5  Spread signal of data symbols and data blocks

The combination of the user specific channelisation and cell specific scrambling codes can be seen as a user and cell
specific spreading code st :(Sf)k) ) with

0 = o)

Va4l 0=1) mod
p R p— 1+[(p-1) modQuax]

3 k:]-;- --!KCOdev p:]-!- -'!Nka'
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With the root raised cosine chip impulse filter Cry(t) the transmitted signal belonging to the data block d kD of
equation 1 transmitted before the midambleis

Ny Q«
d®D gy = Z d rgk,nwékk) Z S((Ql)cgm Cro(t=(q-1T, - (n-DQ,T,) (6)
n=: g=!
and for the data block d (k:2) of equation 1 transmitted after the midamble
k,2 & k,2 k & k
d®2 1) = Zdé A ngnil,Qk+q.Cro(t ~(@-DT¢ ~(N=)QTe = N QT = LinTe) (7
n=. g=!
where L, isthe number of midamble chips.

76.6  Modulation for the 3.84 Mcps option

The complex-valued chip sequence is QPSK modulated as shown in figure 3.

cos(wt)
Re{S} _|Pulse- |
Split " | shaping
Complex-valued S real &
chip sequence ’ imag.
parts Im{S} | Pulse- |
| shaping
-sin(wt)

Figure 3: Modulation of complex valued chip sequences

The pulse-shaping characteristics are described in [9] and [10].

46.6.1 Combination of physical channels in uplink

Figure 4 illustrates the principle of combination of two different physical uplink channels within one timeslot. The
DPCHs to be combined belong to same CCTrCH, did undergo spreading as described in sections before and are thus
represented by complex-valued sequences. First, the amplitude of all DPCHs is adjusted according to UL open loop
power control as described in [10]. Each DPCH is then separately weighted by a weight factor y; and combined using
complex addition. After combination of Physical Channels the gain factor 3; is applied, depending on the actual TFC as
described in [10].

In case of different CCTrCH, principle shown in Figure 4 appliesto each CCTrCH separately.
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UL DPCH Setting ! Z X >
(point Sin
_>g<>_>@_> Figure 3)

Bj

Figure 4: Combination of different physical channels in uplink

The values of weight factorsy, are depending on the spreading factor SF of the corresponding DPCH:

SF of DPCH; ¥
16 1/4
8 V2/4
4 1/2
2 V2/2
1 1

In the case that 3; (corresponding to the j—th TFC) has been explicitly signalled to the UE, the possible values that 3; can

assume are listed in the table below. In the case that 3; has been calculated by the UE from areference TFC, B; shall not
be restricted to the quantised values.

Signalling value for B | Quantized value f§;
15 16/8
14 15/8
13 14/8
12 13/8
11 12/8
10 11/8
9 10/8
8 9/8
7 8/8
6 7/8
5 6/8
4 5/8
3 4/8
2 3/8
1 2/8
0 1/8

46.6.2 Combination of physical channels in downlink

Figure 5 illustrates how different physical downlink channels are combined within one timeslot. Each complex-valued
spread channel is separately weighted by a weight factor G;. If atimedot contains the SCH, the complex-valued SCH,

as described in [7] is separately weighted by a weight factor Ggcy. All downlink physical channels are then combined
using complex addition.
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Different downlink _’39_’
Physical channels
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—
e >
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_>(%)_> (point Sin
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Figure 5: Combination of different physical channels in downlink in case of SCH timeslot

76.7  Modulation for the 1.28 Mcps option

The complex-valued chip sequence is modulated as shown in figure 6.

cos(ut)
Re{S} _|Pulse- |
Split " | shaping
Complex-valued S real &
chip sequence imag.
parts Im{S} _ Pulst?- ‘
| shaping
-sin(ux)

Figure 6: Modulation of complex valued chip sequences

The pul se-shaping characteristics are described in [9] and [10].

46.7.1 Combination of physical channels in uplink

The combination of physical channelsin uplink isthe same asin the 3.84 Mcps TDD cf. [#6.65.1 Combination of
physical channelsin uplink]

46.7.2 Combination of physical channels in downlink

Figure 7 illustrates how different physical downlink channels are combined within one timeslot. Each spread channel is
separately weighted by aweight factor G;.. All downlink physical channels are then combined using complex addition.

3GPP



Error! No text of specified style in document. 14 Error! No text of specified style in document.

Different downlink
Physical channels

G,

>

(point Sin
Figure 6)

Figure 7: Combination of different physical channels in downlink

87 Synchronisation codes for the 3.84 Mcps option

87.1 Code Generation

The primary synchronisation code (PSC), C,, , is constructed as a so-called generalised hierarchical Golay sequence.
The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Definea= < xq, Xo, X3, ..., X6>=<1,1,1,1,1,1,-1,-1,1,-1,1,-1,1,-1,-1, 1 >

The PSC is generated by repeating the sequence 'a’ modulated by a Golay complementary sequence and creating a
complex-valued sequence with identical real and imaginary components.

The PSC, C, , isdefined as C, = < y(0),y(1),y(2)....,y(255) >
wherey = (1+j)x<a,a,a,-a,-a,a-a,-a,a,4a,3a,-a,3a-a,aa>
and the left most index corresponds to the chip transmitted first in time.

The 12 secondary synchronization codes, { Co, C; C3 Cy4, Cs, Cs Cg, Cio, Cip, C13, C14,Ci5} are complex valued with
identical real and imaginary components, and are constructed from the position wise multiplication of a Hadamard
sequence and a sequence z, defined as

z= <b,b,b,~b,b,b,~b,-b,b,-b,b,~b,~b,-b,—b,~b > , where
b= <X, X5, X531 Xgs X3 Xgs X7, X537 Xg, ™ X107 X417 X007 X3 "Xy, T X5, T Xgg >
and Xy, X, X3, ..., X3 are the same asin the definition of the sequence 'a’ above.
The Hadamard segquences are obtained as the rows in a matrix Hg constructed recursively by:
Ho=(1)

szg::k—l Hk—l% k>1
k-1 _Hk—l

The rows are numbered from the top starting with row 0 (the all ones sequence).
Denote the n:th Hadamard sequence h,, as arow of Hg numbered fromthetop, n=0, 1, 2, ..., 255, in the sequel.

Furthermore, let hy,(I) and z(1) denote the Ith symbol of the sequence hy, and z, respectively wherel =0, 1, 2, ..., 255 and
| = 0 corresponds to the leftmost symbol.
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Thei:th secondary SCH codeword, C;,i =0, 1, 3, 4,5, 6, 8, 10, 12, 13, 14, 15 isthen defined as
Ci = (1 +]) x <hy(0) x z(0), hy(1) x Z(1), hy(2) x 2(2), ..., hyy(255) % z(255)>,

where m = (16xi) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

87.2 Code Allocation

Three secondary SCH codes are QPSK modulated and transmitted in parallel with the primary synchronization code.
The QPSK modulation carries the following information:

- the code group that the base station belongs to (32 code groups:5 bits; Cases 1, 2);
- the position of the frame within an interleaving period of 20 msec (2 frames:1 bit, Cases 1, 2);
- the position of the SCH slot(s) within the frame (2 SCH dlots:1 bit, Case 2).

The modulated secondary SCH codes are also constructed such that their cyclic-shifts are unique, i.e. anon-zero cyclic
shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivalent to some cyclic shift of any other of the
sequences. Also, anon-zero cyclic shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivaent to
itself with any other cyclic shift less than 8. The secondary synchronization codes are partitioned into two code sets for
Case 1 and four code setsfor Case 2. The set is used to provide the following information:

Case 1.

Table 2: Code Set Allocation for Case 1

Code Set Code Group
1 0-15
2 16-31

The code group and frame position information is provided by modulating the secondary codes in the code set.

Case 2:

Table 3: Code Set Allocation for Case 2

Code Set Code Group
1 0-7
2 8-15
3 16-23
4 24-31

The dlot timing and frame position information is provided by the comma free property of the code word and the Code
group is provided by modulating some of the secondary codes in the code set.

The following SCH codes are allocated for each code set:
Casel
Codeset 1: Cy, Cg, Cs,
Code set 2: Cyg, Cy3, Cyy,
Case2
Codeset 1: Cy, Cs, Cs,
Code set 2: Cyg, Ci3, Cua.
Code set 3: Cy, Cs, Co.
Codeset 4: Cy, Cg, Cys5
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The following subclauses 7.2.1 to 7.2.2 refer to the two cases of SCH/P-CCPCH usage as described in [7].

Note that in the tables 4 and 5 corresponding to Cases 1 and 2, respectively, Frame 1 implies the frame with an odd SFN
and Frame 2 implies the frame with an even SFN.

87.2.1 Code allocation for Case 1

Table 4: Code Allocation for Case 1

Code Group Code Set Frame 1 Frame 2 Associated tofrset
0 1 C1 Cs Cs Ci Cs -Cs to
1 1 Ci -C3 Cs Ci -C3 -Cs t1
2 1 -Cq Cs Cs -C1 Cs -Cs t2
3 1 -C1 -Cs Cs -C1 -Cs -Cs ts
4 1 iC1 iCs Cs iC1 iCs -Cs ts
5 1 iC1 -iCs Cs iC1 -jCs -Cs ts
6 1 -jiC1 iCs Cs -jC1 iCs -Cs te
7 1 -jC1 -iCs Cs -jC1 -Cs -Cs tz
8 1 iC1 iCs Cs iC1 iCs -C3 ts
9 1 iC1 -iCs Cs iC1 -jCs -Cs to
10 1 -jC1 iCs Cs -iC1 iCs -Cs tio
11 1 -jC1 -iCs Cs -jC1 -jCs -C3 t1a
12 1 iCs iCs C1 iCs iCs -Cy t12
13 1 iCs -iCs C1 iCs -jCs -C1 t13
14 1 -jC3 iCs Cy -jC3 iCs -C1 tia
15 1 -jCs -iCs Ci -jCs -jCs -C1 tis
16 2 Cio Cis Cus Cuwo Cus -Cus t16
17 2 Cuo -Ci3 Cug Cuo -Ci3 -C14 t1z
20 2 jC1o0 jCi3 Cus jC1o0 jCi3 -Casg t20
24 2 jC10 jCia Cis jC10 jCia -Ci3 to4
31 2 -|C13 -|C14 Cio -|C13 -iC14 -C1o ta1

NOTE: The code construction for code groups 0 to 15 using only the SCH codes from code set 1 is shown. The
construction for code groups 16 to 31 using the SCH codes from code set 2 is done in the same way.
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87.2.2 Code allocation for Case 2

Table 5: Code Allocation for Case 2

Code Code Frame 1 Frame 2 Associated tofset
Group | Set Slot k Slot k+8 Slot k Slot k+8
0 1 Cy Cs Cs Cy Cs -Cs -C1 -Cs Cs -C1 -Cs -Cs to
1 1 Ci -Cs Cs Cy -C3 -Cs -Cq Cs Cs -C1 Cs -Cs t1
2 1 iC: | jCs | Cs | jCi | jCs | Cs | 4C: | <Cs | Cs | <Ci | 4Cs | Cs t
3 1 jCl -jC3 Cs jC1 -jC3 -Cs -jCl jC3 Cs 'jCl jC3 -Cs ts
4 1 jC1 iCs Cs iC1 iCs -Cs -jC1 -iCs Cs -jC1 -iCs -Cs ta
5 1 jC1 -iCs Cs iC1 -iCs -Cs -jC1 iCs Cs -jC1 iCs -Cs ts
6 1 jC3 jC5 Cl jC3 st 'Cl 'jC3 'jCS Cl 'jC3 'jCS 'Cl ts
7 1 jCs -iCs C1 iCa -iCs -C1 -jCs iCs C1 -jCs iCs -C1 t7
8 2 Cio Cis Cusg Cio Ci3 -Cua | -Cuwo -Ci3 Cusg -C1o -Ci3 | -Cusg tg
9 2 Cio -Ci3 | Cus Cio -Ciz | -Cua | -Cuo Cus Cus -C1o Cus -Cua to
10 2 jCi0 | jCiz | Cia | Ca0 jCiz | -Cia | -jCi0 | -jCi3 | Cia | -jCi0 | -jCis | -Cua tio
11 2 jCi0 | -jC13 | Cus jC1o -jC13 | -C1s | -jC10 jC13 Cis | -jCiwo jCi3 -Cus4 t11
12 2 jCi0 | jCia | Cus jC1o0 jCia | -Ci3 [ -jC10 -jCis | Ciz [ -jCio -jC1a | -Ci3 ti2
13 2 jCi0 | -jC1a | Cus jC1o -jCis | -Ci3 | -jC10 jCia Ci3 | -jC1wo jCisa | -Ci3 t13
14 2 jCiz | jCia | Ci0 | jCi3 jCia | -Cio | -jCi3 | -jCia | Ci0 | -jCiz | -jCia | -C1o tia
15 2 jCiz | -jC1a | C10 | Ci3 -jCi4 | -C10 | -jC13 jCia | Cio [ -jCis jCia | -Cio tis
16 3 Co Cs Ci2 Co Cs -Ci2 -Co -Ce Ci -Co -Cs -C12 t1e
23 3 iCs | -iCi2 | Co iCe -jC12 | -Co -iCs jC12 Co -iCs iC12 -Co t20
24 4 Ca Cs Cis Ca Cs -Cis -Ca -Cs Cis -Ca -Cs -Cis t24
31 4 jCs | -jCis | C4 jCs -jCis | -Ca -iCs jCis Cy -iCs jCis -Cy4 t31

NOTE: The code construction for code groups 0 to 15 using the SCH codes from code sets 1 and 2 is shown. The construction for code groups 16 to 31 using the SCH
codes from code sets 3 and 4 is done in the same way.
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87.3  Evaluation of synchronisation codes

The evaluation of information transmitted in SCH on code group and frame timing is shown in table 6, where the
32 code groups are listed. Each code group is containing 4 specific scrambling codes (cf. subclause 65A.3), each
scrambling code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a specific tosss, thus to a specific frame timing. By using this scheme, the UE
can derive the position of the frame border due to the position of the SCH sequence and the knowledge of tossss. The
complete mapping of Code Group to Scrambling Code, Midamble Codes and tos iS depicted in table 6.

Table 6: Mapping scheme for Cell Parameters, Code Groups,
Scrambling Codes, Midambles and toset

CELL Code Associated Codes Associat
PARA- Group Scrambling Long Basic Short Basic ed toffset
METER Code Midamble Midamble
Code Code
0 Group 0 Code 0 MpLo MsLo to
1 Code 1 MpL1 MsL1
2 Code 2 MpL2 MsL2
3 Code 3 MpL3 MsL3
4 Group 1 Code 4 MpLg MsL4 t1
5 Code 5 MpLs MsLs
6 Code 6 MpLe MsLe
7 Code 7 MpL7 MsL7
124 Group 31 Code 124 MpL124 MsL124 t31
125 Code 125 MpL125 MsL125
126 Code 126 MpL126 MsL126
127 Code 127 MpL127 MsL127

For basic midamble codes mp cf. [7], annex A 'Basic Midamble Codes.

Each cell shall cycle through two sets of cell parametersin a code group with the cell parameters changing each frame.
Table 7 shows how the cell parameters are cycled according to the SFN.

Table 7: Alignment of cell parameter cycling and SFN

Initial Cell Code Group Cell Parameter Cell Parameter
Parameter used when used when
Assignment SFNmod 2=0 SFNmod2=1
0 Group 0 0 1
1 1 0
2 2 3
3 3 2
4 Group 1 4 5
5 5 4
6 6 7
7 7 6
124 Group 31 124 125
125 125 124
126 126 127
127 127 126
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98 Synchronisation codes for the 1.28 Mcps option

98.1  The downlink pilot timeslot (DWPTS)

The contents of DWPTS is composed of 64 chips of a SYNC-DL sequence, cf.[BAA.1 Basic SYNC-DL sequence] and
32 chips of guard period (GP). The SYNC-DL codeis not scrambled

There should be 32 different basic SYNC-DL codes for the whole system.
For the generation of the complex valued SYNC-DL codes of length 64 , the basic binary SY NC-DL codes

= 1,32,...,364)

given by:

of length 64 shown in Table-AA.1 9 are used. The relation between the elements §and Sis

§i :(j)l |];i Si D{l,—i, i:l,...,64 (1)

Hence, the elements Siof the complex SYNC-DL code S arealternati ng real and imaginary.
The SYNC-DL is QPSK modulated and the phase of the SYNC-DL is used to signal the presence of the P-CCPCH in

(k=1) (k=2)
the multi-frame of the resource units of code 97 and 96 intime Slot #0.

98.1.1 Modulation of the SYNC-DL

The SYNC-DL sequences are modulated with respect to the midamble (m™®) in time slot #0.

Four consecutive phases (phase quadruple) of the SYNC-DL are used to indicate the presence of the P-CCPCH in the
following 4 sub-frames. In case the presence of a P-CCPCH isindicated, the next following sub-frame is the first sub-
frame of the interleaving period. As QPSK is used for the modulation of the SYNC-DL, the phases 45, 135, 225, and
315° are used.

The total number of different phase quadruplesis 2 (S1 and S2). A quadruple always starts with an even system frame
number ((SFN mod 2) =0). Table 8 is showing the quadruples and their meaning.

Table 8: Sequences for the phase modulation for the SYNC-DL

Name Phase quadruple Meaning
S1 135, 45, 225, 135 There is a P-CCPCH in the next 4 sub-frames
S2 315, 225, 315, 45 There is no P-CCPCH in the next 4 sub-frames

98.2  The uplink pilot timeslot (UpPTS)

The contentsin UpPTS is composed of 128chips of a SYNC-UL sequence, cf. [BAA.2 Basic SYNC-UL sequence] and
32chips of guard period (GP) .The SYNC-UL code is not scrambled.

There should be 256 different basic SYNC-UL codes (see Table AA.210) for the whole system.
For the generation of the complex valued SYNC-UL codes of length 128, the basic binary SYNC-UL codes

=SS5 ’3128)

given by:

of length 128 shown in Table AA.210 are used. The relation between the elements §and Sis

s, =)' 3, s 0{L-3;i=1,.,128 @
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Hence, the elements S of the complex SYNC-UL code S are aternating real and imaginary.

98.3 Code Allocation

Relationship between the SYNC-DL and SYNC-UL sequences, the scrambling codes and the midamble codes

Code Associated Codes
Group
SYNC-DL SYNC-UL Scrambling Code Basic Midamble Code
ID ID ID ID
Group 1 0 0..7 0 0
1 1
2 2
3 3
Group 2 1 8...15 4 4
5 5
6 6
7 7
Group 32 31 248...255 124 124
125 125
126 126
127 127

109  Cell synchronisation codes

The cell synchronisation codes (CSCs) are constructed as so-called CEC sequences, i.e. concatenated and periodically
extended complementary sequences. They are complex-valued sequences that are derived as cyclically offset versions
from a set of possible constituent Golay complementary pairs.

The CSCs are chosen to have good aperiodic auto correlation properties. The aperiodic auto correlations of the
applicable constituent Golay complementary pairs and every pair of their derived cyclically offset versions are
complementary. Furthermore, orthogonality is preserved for all CSCs which are derived from the same constituent
Golay complementary pair due to this complementary property.

The delay and weight matrices for the set of M = 8 possible constituent Golay complementary pairs are listed in the

table below:

Code IDm

Delay matrices Dy and weight matrices Wy, of constituent Golay complementary pairs

0

Do = <512, 64, 128, 1, 16, 4, 256, 32, 8, 2>,Wo=<1,1,1,1,-1,-1,1, 1,1, 1>

D1 =<2, 16, 32, 256, 1, 8, 128, 4,512, 64>, W, =<1,-1,1,-1,1,-1,-1,1, -1, -1>

D2 = <16, 512, 32, 256, 4, 1, 64, 8, 2, 128>, W>=<-1,1,1,-1,-1,1,-1,1, -1, -1>

D3 = <512, 16, 8, 4, 2, 256, 128, 64, 32, 1>, W3 =<-1,-1,-1,-1,-1,1,-1,1, 1, 1>

D4 =<512, 128, 256, 32, 2, 4,64, 1,16,8>, W4 =<1,-1,1,-1,-1,-1,-1,-1, -1, 1>

Ds =<1, 2, 4,64, 512, 16, 32, 256, 128, 8>, Ws=<-1,1,1,1,1,-1,-1,1, -1, 1>

Ds =<8, 16, 128, 2, 32, 1, 256, 512, 4, 64>, Ws=<-1,-1,1,1,1,1,-1,-1, -1, 1>

N |[o|la|lh~]W|IN|RF

D7 =<1, 2, 128, 16, 256, 32, 8, 512, 64, 4>, W7 =<1,1,-1,-1,-1,-1,1, -1, -1, -1>

A constituent Golay complementary pair of length N = 1024, defined as:

Sm = <Sn(0), Sn(1), Sx(2), ..., SW(1023)> and g = <g(0), In(1), In(2), ..., Im(1023)>
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shall be derived from the selected delay and weight matrices:

D = <Dir(0), Din(1), Di(2), .., Di(9)> and Wi, = <Wir(0), Wir(1), Win(2), ..., Wir(9)>
asfollows.
Define;

a? = <a®(0), a9(1), a9(2), ..., a?(1023)> =<1, 0,0, ..., 0> and

b© = <b©@(0), bO(2), b9(2), ..., b9(1023)> =<1, 0, 0, ... , 0>.
Then, the elements of the set of auxiliary sequences:

a" = <a™(0), a"(1), a"(2), ... , a™(1023)> and b™ = <b™(0), b™(1), b™(2), ... , b™(1023)>
are given by the recursive relations:

a™(i) = a"(i) + Win(n) x b™(i — D(n)) and

b™ (i) = a™ (i) — Wi(n) x b™(i — D))

with element indexi =0, 1, 2, ..., 1023 and iteration index n =0, 1, 2, ..., 9. Operations on the element index shall be
performed modulo 1024.

The elements of the constituent Golay complementary pairs s, and g, are then obtained from the output of the last
iteration step using:

so(i) = a(i) and gi(i) = b™(i) fori =0, 1, 2, ..., 1023

From each applicable constituent Golay complementary pair s, and gy, up to K = 8 different cyclically offset pairs s,
and g, with offset index k= 0, 1, 2, ..., K-1, of length 1152 chips can be derived. The complementary property of the
respective aperiodic auto correlation is preserved for each particular pair of sequences s, and g.. The generation of
the K cyclically offset pairs from s, and g, is done in asimilar way as the generation of the user midambles from a
periodic basic midamble sequence as described in [7].

With N = 1024, K =8, W = 128, the elements of a cyclically offset pair:
s = <5%(0), $2°(1), $n°(2), -, S (1152)> and gn” = <G (0), G (L), G (2), -+, G V(1151)>

for aparticular offset k, withk =0, 1, 2, ..., K-1, shall be derived from the elements of the constituent Golay
complementary pairs s,, and g, using:

s (i) = () x sn(i + kx W) and g, ¥(i) = () x gu(i +kx W) fori=0,1,2, ..., N-—kx W -1,
5 9(1) = () * sm(i =N + kx W) and g ¥(1) = ()" x gm(i =N + kx W) fori =N—kx W, N—kxW +1, ..., 1151.
Hence, the elements of s, and g.* are alternating real and imaginary.

Note that both s,* and g% simply correspond to s, and g, respectively, followed by its first W elements as post
extension and that both s,{” and g,\” simply correspond to the last W elements of s, and g, in form of a pre extension,
followed by s, and g, respectively.

Finally, the CSC Cce, ' derived from the m:th applicable constituent Golay complementary pair s, and gy, and for the
k:th offset is then defined as a concatenation of s\ and g, by:

Cese, m = <8n%(0), $9(1), $2¥(2), ..., $n¥(1151), gn(0), g (1), gn¥(2), .., O V(1151)>

where the leftmost element s,.(0) in the sequence corresponds to the chip to be first transmitted in time. An CSC has
therefore length 2304 chips.

Note that due to this construction method, the auto correlations for all CSCs derived from one particular constituent
Golay complementary pair s, and g,,, can be obtained simultaneously and in sequentia order from the sum of partial
correlations with s, and gy, these CSCs remaining orthogonal.

CSCs derived according to above have complex values and shall not be subject to the channelisation or scrambling
process, i.e. its elements represent complex chips for usage in the pul se shaping process at modulation.
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Code 45

Parameters, Code Groups, Scrambling Codes, Midambles and ts' in subclause 7.3 'Evaluation of synchronisation

The applicable scrambling codes are listed below. Code humbers are referring to table 6 'Mapping scheme for Cell
codes.

Annex A (normative)
Scrambling Codes
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Annex BAA (normative):

Synchronisation sequence

BAA.1 Basic SYNC-DL sequence

Table AA.19: Basic SYNC-DL Codes

Code ID SYNC-DL Codes of length 64
0 B3A7CC05A98688E4
1 9D559BD290606791
2 2CE7BA12A017C3A2
3 34511D20672F4712
4 9A772841474603F2
5 9109B1A5CEOQ01F228
6 8FD429B3594501C0
7 25251354AA3F8C19
8 C9A3BBEOC043EA56
9 BA04B888E5BC1802
10 A735354299370207
11 74C3C8DA4415AE5S1
12 F4FD0458A0124663
13 AO011D4E16C3D6064
14 BDA0661BOCAABC68
15 8E31123F28928698
16 FO95C1632E2906AB
17 B60B4A8A664071CF
18 AA094DCCE91E041A
19 COC31CDA8A256807
20 D516964FB18C1890
21 30DEO1834F4AACCE
22 8F700323BA5CAD34
23 1B50F4DEEOC1380C
24 443382164F56F2D1
25 E1E4005D49B846B4
26 040A97165330BFAA
27 C48E26881693AD78
28 D4354B2FE02361CC
29 5383AB6C8A10CES84
30 D417A730F2F12244
31 ABFOAOD905A939C4
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BAA.2 Basic SYNC-UL Codes

Table AA.210: Basic SYNC-UL Codes

Code ID SYNC-UL Codes of length 128
0 C11C20F0D1807DB8859175B798EC094A
1 91278068081EC8E74543DBC1C9AD4235
2 38F5AEE2E513DB12A663BA04160103E5
3 7AAB8A0A210F12A1E4332F2EDD33011FC
4 C180EA3B9BA1774EB9611BD249C4A508
5 B072A2C839489D496B98CE9D0132FBC9
6 B2723EAC6EB01667F2B33961C8074234
7 C4144AD0O60FOEC095E227B92CF7C8280
8 653036A10D3054146FCF815986C63A14
9 F899CA61435D64DC07FDF04C4A0C053A
10 B56F2D6893A8051407F4C341D88DC7DC
11 DCOBE838242142EDEG6413A72C88D74AA
12 22A2FD86E4086C70A4860B13C76E579F
13 A3CBC21322C97D2A02728E7875F39588
14 D4EC4F694A082CB38E3B1558A0FCC89F
15 CC891141C4E216D235C15CF5D3F9B002
16 A1993114C50B77CB0OC0725D1E22FD016
17 24F73A979DES2F82E8800CCB93842A59
18 8F878FA04659842E294D8DEAB20BA2FD
19 AC90B0442D70662B028CF76A6BECDF09
20 D94A284DF64D7B0102FOE084C29C88C8
21 8603200C7596F24E865FD3815693358D
22 B466B12CF433642BD8B08F1F452E0550
23 86A3A1772C1C99FCA7DBBAOC312E34A0
24 622A1889F72A9A2C042D46F08EFEE1AC
25 BF220A362BC0OD3B0OD7CE400954C6CFAE
26 D28D73C52E89CF57905C502244F63616
27 AD4E1C2103697D64D8B9D4C035D90548
28 8F081A9BA12B6C6BD024531AA984D21C
29 E4092429BE82988E1E3585BF6A6AES50
30 08BD36E0A9C061782CB38B35B335CA56
31 1CDFF3CC2685D1C44F4A1059AB03F40A
32 506ED4E88FB1CECE3243F2A27A0221A4
33 846CF58A7AB613C83A24130B5778C0OE2
34 A2711A99E26A0C75AC026FACFAECES893
35 D846EEEBA2432AC05A01043C62579DCF
36 6B16B4E851CAF2121FC4CF88820C89E7
37 AA4889A78207674A7T4E10C6F2BE11D48
38 8534CF8145BC991052814ED5C72709EE
39 01AEF15D2290A84A607425746D9963C7
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40

999188F758245D5164FE16D852942C71

41

CF71C008599287E446E30745BD56E2D2

42

248414BA0ODF8CDC4711FE7C8707EDOAD

43

EB2E263EC016191C81AB714BFE4D2B30

44

862082A7482FAC1C499793A0D8CED670

45

DE2C22B2783AB75A7342608DE413840A

46

E31AAG60B727F2CA2A78DAAC10665011D

47

CEF6CDO06509870AC9E0177ACDS50921D

48

E52C84D499FFCDC287581691471540F2

49

B33BF6551A4322504BEE0930BCALECG8

50

555BE6886D0FC43D72315E6C6D384148

51

8444F67451EE23CE1240C90F0B52A492

52

5C290D28E84060E69D09788A261B10FF

53

337E0C35E83CD38CCC5D45804241F952

54

A7879F0D31A8982A01EE6AC4952984DC

55

A37F506508928C70A83D69A2373781B9

56

42F55208EE12909803A7CBEB19B5419E

57

57E5E268A328FCCO9ED04B9ES5420AC702

58

EBO033AD1222F84D8642CAE3FAAD28206

59

98EE1415F026ACO0E862C520451697DD0

60

6A0528AEA4B7CD6702660D81F8821E19

61

763D626A87C603BCBO9E1A4C800A378F

62

EEA61897879289340C23F669D6A03762

63

A6571B3CC2DOE04F017ACC808B92DCE7

64

DDF88B52EA1831D293A803CF23C8C471

65

6CA4D333A2684140475DAB491F61C17A

66

A7D2AD23043989A13289F7C3E135580A

67

B1C752FA66B41C81904EDE27EAOO0E2E

68

8694BE3CC1CB36BE2A095F89CC619080

69

9C20334E1BBC596B25E151180BF99940

70

484256214F81070DD9C49A2B05A43DCE

71

401A20BCBE29B7438A7AEE44635A9E23

72

8858585C3239CBF628033FAODF189378

73

EFA36404C1BA5118CC5F9052FD28D9C3

74

155609873D8A042D496E6477B747CAF8

75

8446077883A6D7D2549CC9742E3FD023

76

E630142B189AA209371A6FOFFDBC30A7

77

C46060535AC6DBB2095F1D7826D0CD5C

78

EOOD19E48797148B28DEDA9D429362E2

79

645DE447E938485489416CAFCC1CS571F

80

DA10AFBF2AE61C593A1D88584DE30598

81

BB248AEA5FD3FE210CD48FC401E1A686

82

A89F146BD9191F445301C081CB6F5625

83

15BBF04F247C59150208949EB6B9CC58
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84

08F48BFA7804B5B2CC2E96510232E062

85

9AA2BE74005A3679C626B209580B8D03

86

9D40664A2C808F2F293E255398B37EGA

87

6869C98A8AAD81CAE41A23C83FFI9EEAQ

88

576E8948E61BD0927C4140C3C04C4CF3

89

0F942C67A1137B6EAAOS8C2A74872C73

90

9D058E27ED546C10632684BBC84ESBC1

91

79D4B840E20148B134F90B51164BCBDO

92

OE35E1D8D1214CO5FAC790B69B239150

93

FFA1BB0232CD71480BE5CA1C2A269F89

94

B2956F5F4E270446F9211584792628DB

95

F56CCA23421C8EC8F8A41F7DA4A41EA2

96

OB5ECAO04F1789A7148C80C39D57D05SF6

97

A10B538E8A8CFC8F8925C485F2A88660

98

9925C2C715001D9FC78ACCC51DA1AF34

99

ODAC9CFDEA40429A8B12C7D320D60F70

100

377FC9A097017958440914E83118E39D

101

8421096FA8B47E4E943B6473671955CC

102

574086183477CAF68540CB7E858263B1

103

895B6A8980C6703C779F49F40C5CFC19

104

DOD253E157BC19262150CEA668679E71

105

B8889C60EBA812BD7F0B6498823296D2

106

A13FBOF3A08528E44B13C12CFOD461AA

107

8D4DCFBE43D6E2024B1F8470224AA330

108

536D159E119E0893838657B12A074E64

109

DCFD49C504AD3A2F049A0CB70238EC8A

110

D363DB4C46C11757FA8FB18139789102

111

424A1E8A1DADA256E4CA3BC8C2201BE3

112

417B619ED30FEBOA847CC3A191A20398

113

843FBBC95453C61786D1332612B45B4D

114

F26CACCO0732CF8EDOC5BC1462B1620B4

115

88EOFE440C70E9249A92A7AF94638880

116

99A52B7D8C950308057E0661D7459960

117

A5C28218BF5D16E63E42698A0A6B0896

118

B2763BEEC784A12E8C50778536921806

119

987B2B6A3A77A059B30A082457AB84E0D

120

820DB500F1B206358D7A7F210AB85AA8

121

97760A5CFC5EO3EB439C914590045938

122

896A720E8857C8708A59F8C94DEO841E

123

2D101FO0CF95263843412577340DEBB11

124

E8E5214B4ADCF5D11A245B0149D49C87C

125

51224EAA10099ACDE384834A5ADF03D8

126

64E51253554A230C186FDE4E8781BC09

127

A499E391E69EDO8890AC1A82A6115BEC

3GPP

Error! No text of specified style in document.




Error! No text of specified style in document.

26

128

EE54C6E1834210D3EC1B07A456B92AA8

129

949DB5CA82420B54C1EOBCC111E704D9

130

9439EE9A9E4C447D1AA350926495047F

131

ADO095CCOE7438AECE38D60980B3F2D00

132

83089C254C5EE9788072BC3D9282F798

133

A27DC1A457BC5A56563D8A9B11203615

134

713053A9C0B1B08B14705FF5A7244DB4

135

D36D4B9F4007354E0EC1BOCA8C8C7124

136

82E7C990612114F1CCE1BD9509FD4386

137

C8D83FF0B48B14830D2015D53F8C0672

138

08AF223C869A36B169148FDDABB7D120

139

B6C284C600AD0OA99F86C449F8FAC53A6

140

DC741B320C07682AF92AC4DBDEOC28C2

141

89B8D84FA902265850C0FAGFFOEB2C4F

142

A69445B3A52201DB984BC03D1956D7F3

143

OFEOF7224B7AD72E4D4530D0223F590C

144

1B8C06F051434048EB925133AD3BD3F9

145

E133D4C3C942726A351300C37E55D0ODF

146

9E09481D1881A66F562D8B453BC83AB2

147

2397B04B60A3C5700907BDBBA4E818C8

148

8F81F7A08CC6C8DA3D692AD34F50C012

149

9AB325352981BCCFA072F8FDE3009221

150

4FA88B7F1F8A620C31B0OD486C52AC2F6

151

097AFOADD16D7D39851049F0130EE444

152

A5027732DACFF11C388D5820A4A9BA49

153

1CD981EA2EDB46218A407C7E20D4BE84

154

DOFD94279FA67EC61A3904C0OADSACAQ4

155

EA73A9415EC2004D49E9DOF645961C75

156

005AF0614A7552041194DEECBF8DDO016

157

B514481533DA0A731705B93CF634E40D

158

983054521841A6E4FF34B2C07B5684FE

159

C46D927D0OFD2B2F509550025677C6871

160

2AD85C08127487C87ECE014D65169102

161

0F617852FA3930AA7EE74B400B2CC831

162

AE9D395004C6E27540C378625D36E0D6

163

DC4FA55750F10B0636248F12C212FFE4

164

D3602B8D6CBF1809C88B827185631ECF

165

A94825850708E7723EA8F22C44BF78B2

166

A62D231C16AEEFEOB0026B306662945A

167

9C7BE810A86465A50551F89125D93B12

168

9712D9338B9CC60485C10172F50F121F

169

A3902CEOEOB9912591FF28C695728257

170

4167057891AB29473A9EOF67F3658921

171

B3368B91EC12A284BC414C8FOD7F8D20
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172

EE21888101ABF06C1175828CB58B598D

173

E43923A00ECC32CCC2D162A4A44BD7F4

174

CC9E30B8538AD51703EEB6F70801AB22

175

B908AD2F1501DA1C156811736CD798CD

176

2B46302ACCC2F808797FC648A614326D

177

8A54494F1BE27235B8764023AA0FBCFA

178

BC1041E6F636421E89277DC154439103

179

275B39A63029B974E3561AEO0A8FC8032

180

9283F6FE819B80492A22B85CESCESDC4

181

4CCB52CO0OCEO058A78022C22DF5788CBCC

182

BODF9608DES549A6F6C581516919A81E6

183

2CA185163CC36060D1E85BBOA7FBB988

184

66101D2846155CAC986FC790D2124EFC

185

8016E3904644D2093579B83BD7AB5071

186

531CAB7085BEC14257439658023647CF

187

DF2910165AA5051E41F6EB198E4D491C

188

BA32052042B0FB2188DE7857DA1B6788

189

9E6DO075AFFOEA4153615E140BF380666

190

9ACC5A037902534642A3BE391AA40F9B

191

4D741A3B4499843010D7E5FA8988DC80

192

FA1421C96EDC6092726154560B1C2FC8

193

882946076223CAEOBOBFE3EDA59826D5

194

CEBB288C28B7472A0D3917012276C034

195

BD35A6E00C9528DB38289CF823C34F30

196

E2C93618B6B2800D51171A5F85746A55

197

B43EF39A1A64FO0E220AF740F9494291B

198

AC537817C2612744A58132A8AFBC44A3

199

98A321249A821DDBF81C38235A371A14

200

AE1D46069090D81BB6B0OSFEDI9EG87285

201

TEAE2415DC2CD60AE083249A33B56E05

202

3D942AAA9BCOF27289421CEOB301FB98

203

1548BA6D08530727AC6D059C005C6C42

204

FF47C21142C65B502DA70647BAES831D1

205

C83AA7FEACS5E51A08091E10DB0C233D9

206

ES86EDD2EC2DAA3104229EDC43471A16A

207

22FAFB9C184B78B56EE91B6602C03244

208

E45631DC509B1290C08D2C1A1F15DBFE

209

D203C51207092B56568FDADI9E2D44473

210

2AA87F31A7D1AB1C90024F936006C4A5

211

913136153593DEABC7305BFOC5A62180

212

D8DASFE401F2758642A082C53A6A5CB8

213

23C2295213147F324DESEC1C103BAES8

214

883AF097FCDE82B366A1844245E0D727

215

79E5E9F8C933159ACADC22A06F900A70
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216

FE40502B44A9E44B2C336250D47538CC

217

670452E19172C843176F1278FE41D584

218

B7EAA436078E6886A3024F593AD57580

219

1044D4ACDD7230E7B1953AD1232DF07E2

220

4D821ECAC3D845A2E1011695624576FF

221

96622ED2FBD44D1B859D70601999F438

222

CCC31C3D6D5B41B8D82FF4522A4C0146

223

4A84F7CD62E0C712980E6AO0C89BF394F

224

10E56751F000927284DBE174E68ECCAC

225

A3DE70921356F026E084CFE302A210A9

226

B12DA0621B343A8C3FE941A32EASD571

227

D653135DE825A74B743E275C19020C71

228

S5CAD301BF846B2EE921D33A3D4BB1220

229

1292445ACBB548C668FC3853578474E6

230

B94B4B89C0654688C9E007D9061DF5FE

231

75A2C91E76061A8680884ES8BFD14AG4A

232

83726F3070B47ECE21504A5065D74A36

233

964A471444A270840919F7FE07382D14

234

A582701EBFCA899B8497088C3560F300

235

64FCB63E21CAC63002D1EO9FD1543274

236

B1E1C83F689ADF422C865F98D288838A

237

AO6A0D822165D3F3416B47419ECCB547

238

1D2068039A32B7EF728914ECE07CB416

239

64COCF81F78E8823ECC8661A5295422A

240

902A7243F593F2180E5A306A8438E6A9

241

A4CCED356D56BF1B41C28E1504301FES

242

82AE90E2F76B3055A2E3A966025CCO1A

243

8B90D5A62364E18574145C5895CEFF60

244

43F7EA1ABOD19032551AD9DE21307353

245

DD5D8424AC60360B1C14E65815C9B15E

246

C632A67382ECB2681DFB8525140E2878

247

3A6ACF212B6F8B9C53FF224C2E00C16C

248

86A90C267B1171093F362FES5CB14E3A0

249

EA262EC36E6589C3BB005426AF2590F4

250

200F03126C5B0D7B901128E7757C5F70

251

68FC090C2221AA98BFOD24E85066EFC?2

252

9E26CEC67832FC42A87E92FA1015212E

253

ACD889634F79506F2582EA03240F2A07

254

AAB65407E1F4A33BF9A62860A3D6A4CCO

255

B1B950AC76A608AA32D04B03C7FF24D3
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Annex €B (informative):
Generalised Hierarchical Golay Sequences

C€B.1 Alternative generation

The generalised hierarchical Golay sequences for the PSC described in 7.1 may be also viewed as generated (in real
valued representation) by the following methods:

Method 1.

The sequence 'y is constructed from two constituent sequences x; and x, of length n,; and n, respectively using the
following formula:

- y(i) =xo(i mod np) * xy(i divny), i =0... (N* ny) - 1.
The constituent sequences x; and X, are chosen to be the following length 16 (i.e. n; = n, =16) sequences:

- X isdefined to be the length 16 (N=4) Golay complementary sequence obtained by the delay matrix D™ =[8,
4,1,2] and weight matrix W® =1, -1, 1,1].

- Xyisageneralised hierarchical sequence using the following formula, selecting s=2 and using the two Golay
complementary sequences Xz and X, as constituent sequences. The length of the sequence x; and x4 is called ns
respectively n,.

- Xo(i) = x4(i mod s+ s*(i div snz)) * X3((i div s) mod ng), i =0... (N3* ny) - 1.

- X3 and X, are defined to be identical and the length 4 (N®= N“=2) Golay complementary sequence obtained by
the delay matrix D® = D =[1, 2] and weight matrix W® = w® =1, 1].

The Golay complementary sequences X;,Xs and X, are defined using the following recursive relation:
ag(k) = 3(K) and bo(K) = 5(k);
an(K) = a,1(K) + WO, by (kDY)
bu(K) = 8n1(K) - WO b4 (k-DYy);
k=0,1,2, ..., 22*N0 -1;
n=1,2, ..., N0

The wanted Golay complementary sequence x; is defined by a, assuming n=N®. The Kronecker deltafunction is
described by 9, k,j and n areintegers.

Method 2

The sequence y can be viewed as a pruned Golay complementary sequence and generated using the following
parameters which apply to the generator equations for aand b above:

(@) Letj=0,N? =38

(b) [D,°,D,°,D5°,D%,Ds’,De’,D;°,.Dg’] =[128, 64, 16, 32, 8, 1, 4, 2].
(©) WS W WL WL W W W Wl =[1,-1,1,1,1,1, 1, 1.
(d) For n=4, 6, set by(k) = ay(k), bs(k) = ag(K).
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‘ Annex BC (informative):
Change history

Change history
Date TSG# | TSG Doc. [ CR | Rev Subject/Comment Old | New
14/01/00 | RAN_05 | RP-99593 | - Approved at TSG RAN #5 and placed under Change Control - 3.0.0
14/01/00 | RAN_06 | RP-99696 | 001 | 01 |Primary and Secondary CCPCH in TDD 3.00] 310
14/01/00 | RAN_06 [ RP-99695 | 003 [ 1 |Alignment of Terminology Regarding Spreading for TDD Mode 3.0.0 [ 3.1.0
14/01/00 | RAN_06 [ RP-99696 | 004 [ - |Code allocation for Case 3 3.0.0 [ 3.1.0
14/01/00 - - - Change history was added by the editor 3.10 | 3.1.1
31/03/00 | RAN_07 [RP-000069| 002 [ 3 |Cycling of cell parameters 3.1.1 | 3.2.0
31/03/00 [ RAN 07 |RP-000069| 005 | - |Removal of Synchronisation Case 3 in TDD 3.1.1 | 3.2.0
31/03/00 | RAN_07 |RP-000069| 006 | 1 |Signal Point Constellation 3111320
03/05/00 - - - - |Revision marks accepted to create clean version 3.2.0 | 3.2.1
26/06/00 | RAN_08 |RP-000273]| 008 | - |Editorial Modifications for 25.223 3.2.1 ]330
26/06/00 [ RAN 08 |RP-000273[ 009 | - |Editorial modification of 25.223 3.2.1] 3.3.0
26/06/00 | RAN_08 |RP-000273]| 010 | - |Editorial modification of 25.223 3.2.1 ]330
26/06/00 | RAN_08 |RP-000273]| 011 | 2 |Editorial modification of 25.223 3.2.1 ]330
26/06/00 [ RAN_08 |RP-000273| 012 | 2 |Modified code sets on SCH for cell search in UTRA TDD 3.2.1 | 3.3.0
26/06/00 | RAN_08 |RP-000273]| 013 | 1 |Editorial update of TS25.223 321 ]330
23/09/00 [ RAN 09 |RP-000346| 007 | 1 |Gain Factors for TDD Mode 3.3.0 | 3.4.0
23/09/00 | RAN_09 [RP-000346| 014 [ - |Synchronisation codes 3.3.0 [ 3.4.0
16/03/01 | RAN 11 - - - |Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.4.0 | 4.0.0
16/03/01 | RAN_11 |RP-010064| 015| 1 |Code specific phase offsets for TDD 3.4.0 [4.0..0
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes spreading and modulation for UTRA Physical Layer TDD mode.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1 3GPP TS 25.201: "Physical layer - genera description”.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[7] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[8] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[9] 3GPP TS 25.102: "UTRA (UE) TDD; Radio Transmission and Reception”.

[10] 3GPP TS 25.105: "UTRA (BS) TDD; Radio Transmission and Reception”.

[11] 3GPP TS25.308: High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2

3 Symbols and abbreviations

3.1 Symbols

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

Cp: PSC

C: i:th secondary SCH code

Cesc, m: CSC derived as k:th offset version from m:th applicable constituent Golay complementary pair

3.2 Abbreviations

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

16QAM 16 Quadrature Amplitude Modulation

3GPP



Error! No text of specified style in document. 6 Error! No text of specified style in document.

CCTrCH Coded Composite Transport Channel
DPCH Dedicated Physical Channel
CDMA Code Division Multiple Access
CsC Cell Synchronisation Code
FDD Frequency Division Duplex
HS-PDSCH High Speed Physical Downlink Shared Channel
MIB Master Information Block
OVSF Orthogonal Variable Spreading Factor
P-CCPCH Primary Common Control Physical Channel
PN Pseudo Noise
PRACH Physical Random Access Channel
PSC Primary Synchronisation Code
QPSK Quadrature Phase Shift Keying
RACH Random Access Channel
SCH Synchronisation Channel
SF Spreading Factor
SFN System Frame Number
TDD Time Division Duplex
TFC Transport Format Combination
UE User Equipment
UL Uplink
4 General

In the following, a separation between the data modulation and the spreading modulation has been made. The data
modulation for 3.84Mcps TDD is defined in clause 5 'Data modulation for the 3.84 Mcps option’, the data modulation
for 1.28Mcps TDD is defined in clause 5A6 'Data modulation for the 1.28 Mcps option' and the spreading modulation
in clause 67 'Spreading modulation'.

Table 1: Basic modulation parameters

Chip rate same as FDD basic chiprate: Low chiprate:
3.84 Mchip/s 1.28 Mchip/s
Data modulation QPSK,16QAM (HS-PDSCH QPSK, 8PSK,16QAM (HS-
only) PDSCH only)
Spreading characteristics Orthogonal Orthogonal
Q chips/symbol, Q chips/symbol,
where Q =2°, 0 <=p <=4 where Q =2°, 0<=p<=4

5 Data modulation for the 3.84 Mcps option

5.1 Symbol rate

1

The symbol duration T depends on the spreading factor Q and the chip duration T¢: Ts=Q % T, where T, = chiprate -

3GPP
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5.2 Mapping of bits onto signal point constellation

5.2.1 Mapping for burst type 1 and 2 QRSK-medulation
5.2.1.1 QPSK modulation Mapping-for-bursttype-l-and-2

The data modulation is performed to the bits from the output of the physical channel mapping procedure in [8] and
combines always 2 consecutive binary bits to a complex valued data symbol. Each user burst has two data carrying
parts, termed data blocks:

i ; i R L
C_j(k‘) = (gl(.k )1g(2k )’""gg\ll(k )) o :]"z’k _l""’ KCOde (1)

K code 1S the number of used codesin atime slot, max Kcqge =16. Ny is the number of symbols per datafield for the code
k. This number is linked to the spreading factor Qy as described in table 1 of [7].

Datablock d®? istransmitted before the midamble and data block d*'?) after the midamble. Each of the Ny data
symbols gﬂ"i) 121, 2; k=1,...,Kcode; N=1,...,Ny; of equation 1 has the symbol duration Tsfk) =Q.T, asalready given.

The data modulation is QPSK, thus the data symbols d ﬂ"i) are generated from two consecutive data bits from the
output of the physical channel mapping procedurein [8]:

b 0{03, 1=22k=1...Kgege:n =L..., Ny;i =1,2 )

using the following mapping to complex symbols:

consecutive binary bit pattern complex symbol
(ki) (ki) g (kD
1n 2n =n
00 +j
01 +1
10 -1
11 5

The mapping corresponds to a QPSK modulation of the interleaved and encoded data bits bl(,':]’i) of equation 2.

52.1.2 160QAM modulation Mapping-ferbursttype3

The data modulation is performed to the bits from the output of the physical channel mapping procedure. In case of
160QAM, modulation 4 consecutive binary bits are represented by one complex valued data symbol. Each user burst has
two data carrying parts, termed data blocks:

d®i = (ggk"),g‘zk'i),__.,gﬁkvi))T i=1,2,k=1,.,K. 1)

Ny is the number of symbols per datafield for the user k. This number islinked to the spreading factor Q.

(k1) (k,2)
K d is transmitted before the midamble and data block & after the midamble. Each of the N, data

gi . - 1W=qT, .
symbols =" ;i=1, 2; k=1,...K; n=1,...,N,; of equation 3 has the symbol duration 'S " C asalready given.

Data bloc

(ki)
The data modulation is 16QAM, thus the data symbols dn are generated from 4 consecutive data bits from the
output of the physical channel mapping procedurein [8]:

using the following mapping to complex symbols:
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Consecutive binary bit pattern complex symbol
(ki) (ki) pki)  (kji) g (ki)
In 2n 30 4n =n

0000 1
J_
J5
0001 1 .2
G
0010 1 .2
_+J_
G
0011 3
J_
5
0100 \/I
5
0101 2 1
_—J_
G
0110 2 1
_+J_
G
0111 3
5
1000 1
J5
1001 2 1
G
1010 2 1
- —j=
G
1011 3
5
1100 1
-
J5
1101 1 .2
_—J_
NG
1110 1 2
-——j =
G
1111 3
-j=
NG
pi)
The mapping corresponds to a 16QAM modulation of the interleaved and encoded data bits 1N of the table above

d k) .
and =" of equation 3.
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5.2.2 Mapping for burst type 316QAM-meodulation

In case of burst type 3, the definitions in subclause 5.2.1.1 apply with a modified number of symbolsin the second data
96

block. For the burst type 3, the number of symbolsin the second data block d (k:2) js decreased by Q, Symbols.

3GPP
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complex-symbol
K,i K,i Kk,i J i
1(,n|) énl) b(gql) 2:1') _I(nku)
0000 1
_J__
J5
000+ 1.2
V5 4B
0010 1. .2
V5 45
0011 3
_J___
J5
0100 ‘\/l
5
0101 2 i 1
V5 45
[ANEEA) 2 1
V5 5
[ANER 3
V5
1000 1
J5
004 2 .1
V5 45
10410 ~ 2 . 1
N
1044 3
J5
1100 1
_
J5
1101 1 i 2
F
30 1 .2
E B
1111 3
_
J5

5A6 Data modulation for the 1.28 Mcps option

5A6.1 Symbol rate

1
The symbol duration Ts depends on the spreading factor Q and the chip duration T¢: Ts= Q X T, where T, = chiprate .
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5A6.2 Mapping of bits onto signal point constellation

5A6.2.1 QPSK modulation

The mapping of bits onto the signal point constellation for QPSK modulation is the same asin the 3.84Mcps TDD cf.
[5.2.1.1 QPSK modul ationM-apping-ferburst-type-1-and-2].

5A6.2.2 8PSK modulation

The data modulation is performed to the bits from the output of the physical channel mapping procedure. In case of
8PSK modulation 3 consecutive binary bits are represented by one complex valued data symbol. Each user burst has
two data carrying parts, termed data blocks:

di) = (i gk ,...,g(ﬁk‘”)T 12K =L K coge (13)

Ny is the number of symbols per data field for the code k. This number is linked to the spreading factor Q.

(k1) (k.2)
Data block d istransmitted before the midamble and data block d after the midamble. Each of the N, data

g i) Tk =Q T,
symbols =N ;i=1, 2; k=1,...,Kcoge; N=1,...,Ny; Of equation 1 has the symbol duration 'S "¢ asaready given.

(ki)

The data modulation is 8PSK, thus the data symbols dn are generated from 3 consecutive data bits from the output
of the physical channel mapping procedurein [8]:

b’ 0{03 12223 k=1....Kcoge; N =L, Ny5 i =12 2

using the following mapping to complex symbols:

Consecutive binary bit pattern complex symbol
Ki) (ki) (ki K
GNES ol
000 cos(11pi/8)+ jsin(11pi/8)
001 cos(9pi/8)+ jsin(9pi/8)
010 cos(5pi/8)+ jsin(5pi/8)
011 cos(7pi/8)+ jsin(7pi/8)
100 c0s(13pi/8)+ jsin(13pi/8)
101 cos(15pi/8)+ jsin(15pi/8)
110 cos(3pi/8)+ jsin(3pi/8)
111 cos(pi/8)+ jsin(pi/8)
NC)

The mapping corresponds to a 8PSK modulation of the interleaved and encoded data bits 10 of the table above and
(ki)
=N of equation la.

‘ 5A6.2.3 16QAM modulation

The mapping of bits onto the signal point constellation for 16QAM modulation is the same asin the 3.84Mcps TDD cf.
‘ [5.2.1.25.2.2.1 16QAM modulation].
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67 Spreading modulation

67.1 Basic spreading parameters

Spreading of data consists of two operations. Channelisation and Scrambling. Firstly, each complex valued data symbol
d ) of equation 1 is spread with a real valued channelisation code ¢ of length Q, 0{1,2,4,8,16 . The resulting

sequence is then scrambled by a complex sequence v of length 16.

67.2 Channelisation codes
The elements Cgk) s k=1,....Kcoge; G=1,...,Qy; of the real valued channelisation codes

() =k () (k)
CUE@T ) i K

shall be taken from the set
v.={1-1. ©)
TheC g? are Orthogonal Variable Spreading Factor (OV SF) codes, allowing to mix in the same timeslot channels with

different spreading factors while preserving the orthogonality. The OV SF codes can be defined using the code tree of
figure 1.

cg‘j =(111)

c!? =)
(k=2) — -1 -
- Coma @11
i = 1
EE— e, =(0-11-])
ot =6y
cg‘::) =@Q-1-1)
Q:]_ Q:2 Q=4

Figure 1: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF)
codes for Channelisation Operation

Each level in the code tree defines a spreading factor indicated by the value of Q in the figure. All codes within the code
tree cannot be used simultaneously in agiven timeslot. A code can be used in atimedot if and only if no other code on
the path from the specific code to the root of the tree or in the sub-tree below the specific code is used in this timesot.
This means that the number of available codesin adlot is not fixed but depends on the rate and spreading factor of each
physical channel.

The spreading factor goes up to Quax=16.
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674.3 Channelisation Code Specific Multiplier

Associated with each channelisation code is a multiplier Wékk) taking values from the set {ejn/zmk } where P, isa

permutation of the integer set {0, ..., Q« -1} and Q denotes the spreading factor. The multiplier is applied to the data
sequence modulating each channelisation code. The values of the multiplier for each channelisation code are given in
the table below:

k Wé k:)l Wé k:)2 Wé k=)4 Wé k=)8 Wé k:)l6
1 1 1 o 1 -1
2 * 1 * u|
3 +j +j 1
4 -1 -1 1
5 §| *
6 -1 -1
7 - -1
8 1 1
9 y|
10 +j
11 1
12 +j
13 -
14 -
15 +
16 -1

If the UE autonomously changes the SF, as described in [7], it shall always use the multiplier associated with the
channelisation code allocated by higher layers.

674.4  Scrambling codes

The spreading of data by areal valued channelisation code c® of length Qy isfollowed by a cell specific complex
scrambling sequence v = @l,\_zz,...,\_zm). Theelements v, ;i =1,...,16 of the complex valued scrambling codes shall
be taken from the complex set

v, ={Lj.-1-} @
In equation 4 the letter j denotes the imaginary unit. A complex scrambling code v is generated from the binary

scrambling codesV =(V1’ Vosees V16) of length 16 shown in Annex A. The relation between the elements v and v is
given by:

v =) o, v Ofu-%i=1..16

©)

Hence, the elements V; of the complex scrambling code v are alternating real and imaginary.

The length matching is obtained by concatenating Quax/Qx spread words before the scrambling. The schemeis
illustrated in figure 2 and is described in more detail in subclause 6.4.

3GPP



Error! No text of specified style in document. 14 Error! No text of specified style in document.

kii Kii kii
dl( ! dé " d% data symbols
Q

Weighting of each data symbol by multiplier wo®

v

Spreading of each weighted data symbol by channelisation code ¢

v

(ki) (alki) ki) (ki) 0 gk (o) aki) ki) ki) (alki) alki) (ki)
wo® . a6, 6 6g ) WA (G G G | | W d%'(q 7,6 Gy )
Q

Chip by chip multiplication by scrambling code v

yl!!Z! '!YQK!EQ({L! s!ZQka ’!QMAX_QKH" ‘_/QMAX
Spread and scrambled data

Figure 2: Spreading of data symbols

674.5 Spread signal of data symbols and data blocks

The combination of the user specific channelisation and cell specific scrambling codes can be seen as a user and cell
specific spreading code s® :(Sg() ) with

k) — C(k)

P “Y1+[(p-1) modQux ]

1+{(p-1) modQ,]  k=1,...,Kcoger P=1,...,NiQx.

With the root raised cosine chip impulse filter Cry(t) the transmitted signal belonging to the data block d kD of
equation 1 transmitted before the midambleis

Ny Q
d®t) = Z d{Pws? Z Sth0,+q Cro(t = (@ =DTe —(N-DQTe) 6)
n= q=

and for the data block d (k2) of equation 1 transmitted after the midamble
k,2 & k,2 k & k
d®? (1) = Zdé Awg) ngnil,Qk+q.Cro(t ~(@-DT - (N-DQTe = NiQTe — Ly Te) (7)
n= q:

where L, isthe number of midamble chips.

67.6  Modulation for the 3.84 Mcps option

The complex-valued chip sequence is QPSK modulated as shown in figure 3.
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cos(wt)
Re{S} _|Pulse- |
Split " | shaping
Complex-valued S real &
chip sequence ’ imag.
parts Im{S} | Pulse- |
| shaping
-sin(wt)

Figure 3: Modulation of complex valued chip sequences

The pulse-shaping characteristics are described in [9] and [10].

67.6.1 Combination of physical channels in uplink

Figure 4 illustrates the principle of combination of two different physical uplink channels within one timeslot. The
DPCHsto be combined belong to same CCTrCH, did undergo spreading as described in sections before and are thus
represented by complex-valued sequences. First, the amplitude of all DPCHs is adjusted according to UL open loop
power control as described in [10]. Each DPCH is then separately weighted by a weight factor y; and combined using

complex addition. After combination of Physical Channels the gain factor (3; is applied, depending on the actual TFC as
described in [10].

In case of different CCTrCH, principle shown in Figure 4 appliesto each CCTrCH separately.

(point Sin
_>é_>@_> Figure 3)

B;

Figure 4: Combination of different physical channels in uplink

The values of weight factorsy, are depending on the spreading factor SF of the corresponding DPCH:

SF of DPCH; i
16 1/4
8 V2/4
4 1/2
Z V2/2
1 1

In the case that 3; (corresponding to the j—th TFC) has been explicitly signalled to the UE, the possible values that 3; can

assume are listed in the table below. In the case that 3; has been calculated by the UE from areference TFC, B; shall not
be restricted to the quantised values.
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Signalling value for ;| Quantized value f3;
15 16/8
14 15/8
13 14/8
12 13/8
11 12/8
10 11/8
9 10/8
8 9/8
7 8/8
6 7/8
5 6/8
4 5/8
3 4/8
2 3/8
1 2/8
0 1/8

67.6.2 Combination of physical channels in downlink
Figure 5 illustrates how different physical downlink channels are combined within one timeslot. Each complex-valued

spread channel is separately weighted by a weight factor G;. If atimeslot contains the SCH, the complex-valued SCH,

as described in [7] is separately weighted by a weight factor Ggcy. All downlink physical channels are then combined
using complex addition.

Different downlink _’?_’
Physical channels
G;
—
e -

> —»

_>(%>_’ (point Sin
SCH Figure 3)
Gscn

Figure 5: Combination of different physical channels in downlink in case of SCH timeslot

6%.7  Modulation for the 1.28 Mcps option

The complex-valued chip sequence is modulated as shown in figure 6.
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cos(wt)
Re{S} | Pulse- |
Split " | shaping
Complex-valued S real &
chip sequence ’ imag.
parts Im{S} _ Pulst?- ‘
| shaping
-sin(uxt)

Figure 6: Modulation of complex valued chip sequences

The pulse-shaping characteristics are described in [9] and [10].

67.7.1 Combination of physical channels in uplink

The combination of physical channelsin uplink isthe same asin the 3.84 Mcps TDD cf. [67.65.1 Combination of
physical channelsin uplink]

67.7.2 Combination of physical channels in downlink

Figure 7 illustrates how different physical downlink channels are combined within one timeslot. Each spread channel is
separately weighted by aweight factor G;.. All downlink physical channels are then combined using complex addition.
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Different downlink
Physical channels

G,

>

(point Sin
Figure 6)

Figure 7: Combination of different physical channels in downlink

78 Synchronisation codes for the 3.84 Mcps option

78.1 Code Generation

The primary synchronisation code (PSC), C,, , is constructed as a so-called generalised hierarchical Golay sequence.
The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Definea= < xq, Xo, X3, ..., X6>=<1,1,1,1,1,1,-1,-1,1,-1,1,-1,1,-1,-1, 1 >

The PSC is generated by repeating the sequence 'a’ modulated by a Golay complementary sequence and creating a
complex-valued sequence with identical real and imaginary components.

The PSC, C, , isdefined as C, = < y(0),y(1),y(2)....,y(255) >
wherey = (1+j)x<a,a,a,-a,-a,a-a,-a,a,4a,3a,-a,3a-a,aa>
and the left most index corresponds to the chip transmitted first in time.

The 12 secondary synchronization codes, { Co, C; C3 Cy4, Cs, Cs Cg, Cio, Cip, C13, C14,Ci5} are complex valued with
identical real and imaginary components, and are constructed from the position wise multiplication of a Hadamard
sequence and a sequence z, defined as

z= <b,b,b,~b,b,b,~b,-b,b,-b,b,~b,~b,-b,—b,~b > , where
b= <X, X5, X531 Xgs X3 Xgs X7, X537 Xg, ™ X107 X417 X007 X3 "Xy, T X5, T Xgg >
and Xy, X, X3, ..., X3 are the same asin the definition of the sequence 'a’ above.
The Hadamard segquences are obtained as the rows in a matrix Hg constructed recursively by:
Ho=(1)

szg::k—l Hk—l% k>1
k-1 _Hk—l

The rows are numbered from the top starting with row 0 (the all ones sequence).
Denote the n:th Hadamard sequence h,, as arow of Hg numbered fromthetop, n=0, 1, 2, ..., 255, in the sequel.

Furthermore, let hy,(I) and z(1) denote the Ith symbol of the sequence hy, and z, respectively wherel =0, 1, 2, ..., 255 and
| = 0 corresponds to the leftmost symbol.
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Thei:th secondary SCH codeword, C;,i =0, 1, 3, 4,5, 6, 8, 10, 12, 13, 14, 15 isthen defined as
Ci = (1 +]) x <hy(0) x z(0), hy(1) x Z(1), hy(2) x 2(2), ..., hyy(255) % z(255)>,

where m = (16xi) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

78.2  Code Allocation

Three secondary SCH codes are QPSK modulated and transmitted in parallel with the primary synchronization code.
The QPSK modulation carries the following information:

- the code group that the base station belongs to (32 code groups:5 bits; Cases 1, 2);
- the position of the frame within an interleaving period of 20 msec (2 frames:1 bit, Cases 1, 2);
- the position of the SCH slot(s) within the frame (2 SCH dlots:1 bit, Case 2).

The modulated secondary SCH codes are also constructed such that their cyclic-shifts are unique, i.e. anon-zero cyclic
shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivalent to some cyclic shift of any other of the
sequences. Also, anon-zero cyclic shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivaent to
itself with any other cyclic shift less than 8. The secondary synchronization codes are partitioned into two code sets for
Case 1 and four code setsfor Case 2. The set is used to provide the following information:

Case 1.

Table 2: Code Set Allocation for Case 1

Code Set Code Group
1 0-15
2 16-31

The code group and frame position information is provided by modulating the secondary codes in the code set.

Case 2:

Table 3: Code Set Allocation for Case 2

Code Set Code Group
1 0-7
2 8-15
3 16-23
4 24-31

The dlot timing and frame position information is provided by the comma free property of the code word and the Code
group is provided by modulating some of the secondary codes in the code set.

The following SCH codes are allocated for each code set:
Casel

Code st 1: Cl, C3, C5_

Code set 2:
Case 2

Code st 1:

Code set 2:

Code st 3:

Code set 4:

Cio, Ci3, Cug,

Clv C31 C5.
ClOa C131 Cl4.

CO! C61 CZI.Z.
C41 C81 C15.
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The following subclauses 7.2.1 to 7.2.2 refer to the two cases of SCH/P-CCPCH usage as described in [7].

Note that in the tables 4 and 5 corresponding to Cases 1 and 2, respectively, Frame 1 implies the frame with an odd SFN
and Frame 2 implies the frame with an even SFN.

78.2.1 Code allocation for Case 1

Table 4: Code Allocation for Case 1

Code Group Code Set Frame 1 Frame 2 Associated tofrset
0 1 C1 Cs Cs Ci Cs -Cs to
1 1 Ci -C3 Cs Ci -C3 -Cs t1
2 1 -Cq Cs Cs -C1 Cs -Cs t2
3 1 -C1 -Cs Cs -C1 -Cs -Cs ts
4 1 iC1 iCs Cs iC1 iCs -Cs ts
5 1 iC1 -iCs Cs iC1 -jCs -Cs ts
6 1 -jiC1 iCs Cs -jC1 iCs -Cs te
7 1 -jC1 -iCs Cs -jC1 -Cs -Cs tz
8 1 iC1 iCs Cs iC1 iCs -C3 ts
9 1 iC1 -iCs Cs iC1 -jCs -Cs to
10 1 -jC1 iCs Cs -iC1 iCs -Cs tio
11 1 -jC1 -iCs Cs -jC1 -jCs -C3 t1a
12 1 iCs iCs C1 iCs iCs -Cy t12
13 1 iCs -iCs C1 iCs -jCs -C1 t13
14 1 -jC3 iCs Cy -jC3 iCs -C1 tia
15 1 -jCs -iCs Ci -jCs -jCs -C1 tis
16 2 Cio Cis Cus Cuwo Cus -Cus t16
17 2 Cuo -Ci3 Cug Cuo -Ci3 -C14 t1z
20 2 jC1o0 jCi3 Cus jC1o0 jCi3 -Casg t20
24 2 jC10 jCia Cis jC10 jCia -Ci3 to4
31 2 -|C13 -|C14 Cio -|C13 -iC14 -C1o ta1

NOTE: The code construction for code groups 0 to 15 using only the SCH codes from code set 1 is shown. The
construction for code groups 16 to 31 using the SCH codes from code set 2 is done in the same way.
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78.2.2 Code allocation for Case 2

Table 5: Code Allocation for Case 2

Code Code Frame 1 Frame 2 Associated tofset
Group | Set Slot k Slot k+8 Slot k Slot k+8
0 1 Cy Cs Cs Cy Cs -Cs -C1 -Cs Cs -C1 -Cs -Cs to
1 1 Ci -Cs Cs Cy -C3 -Cs -Cq Cs Cs -C1 Cs -Cs t1
2 1 iC: | jCs | Cs | jCi | jCs | Cs | 4C: | <Cs | Cs | <Ci | 4Cs | Cs t
3 1 jCl -jC3 Cs jC1 -jC3 -Cs -jCl jC3 Cs 'jCl jC3 -Cs ts
4 1 jC1 iCs Cs iC1 iCs -Cs -jC1 -iCs Cs -jC1 -iCs -Cs ta
5 1 jC1 -iCs Cs iC1 -iCs -Cs -jC1 iCs Cs -jC1 iCs -Cs ts
6 1 jC3 jC5 Cl jC3 st 'Cl 'jC3 'jCS Cl 'jC3 'jCS 'Cl ts
7 1 jCs -iCs C1 iCa -iCs -C1 -jCs iCs C1 -jCs iCs -C1 t7
8 2 Cio Cis Cusg Cio Ci3 -Cua | -Cuwo -Ci3 Cusg -C1o -Ci3 | -Cusg tg
9 2 Cio -Ci3 | Cus Cio -Ciz | -Cua | -Cuo Cus Cus -C1o Cus -Cua to
10 2 jCi0 | jCiz | Cia | Ca0 jCiz | -Cia | -jCi0 | -jCi3 | Cia | -jCi0 | -jCis | -Cua tio
11 2 jCi0 | -jC13 | Cus jC1o -jC13 | -C1s | -jC10 jC13 Cis | -jCiwo jCi3 -Cus4 t11
12 2 jCi0 | jCia | Cus jC1o0 jCia | -Ci3 [ -jC10 -jCis | Ciz [ -jCio -jC1a | -Ci3 ti2
13 2 jCi0 | -jC1a | Cus jC1o -jCis | -Ci3 | -jC10 jCia Ci3 | -jC1wo jCisa | -Ci3 t13
14 2 jCiz | jCia | Ci0 | jCi3 jCia | -Cio | -jCi3 | -jCia | Ci0 | -jCiz | -jCia | -C1o tia
15 2 jCiz | -jC1a | C10 | Ci3 -jCi4 | -C10 | -jC13 jCia | Cio [ -jCis jCia | -Cio tis
16 3 Co Cs Ci2 Co Cs -Ci2 -Co -Ce Ci -Co -Cs -C12 t1e
23 3 iCs | -iCi2 | Co iCe -jC12 | -Co -iCs jC12 Co -iCs iC12 -Co t20
24 4 Ca Cs Cis Ca Cs -Cis -Ca -Cs Cis -Ca -Cs -Cis t24
31 4 jCs | -jCis | C4 jCs -jCis | -Ca -iCs jCis Cy -iCs jCis -Cy4 t31

NOTE: The code construction for code groups 0 to 15 using the SCH codes from code sets 1 and 2 is shown. The construction for code groups 16 to 31 using the SCH
codes from code sets 3 and 4 is done in the same way.
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78.3  Evaluation of synchronisation codes

The evaluation of information transmitted in SCH on code group and frame timing is shown in table 6, where the
32 code groups are listed. Each code group is containing 4 specific scrambling codes (cf. subclause 5A6.3), each
scrambling code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a specific tosss, thus to a specific frame timing. By using this scheme, the UE
can derive the position of the frame border due to the position of the SCH sequence and the knowledge of tossss. The
complete mapping of Code Group to Scrambling Code, Midamble Codes and tos iS depicted in table 6.

Table 6: Mapping scheme for Cell Parameters, Code Groups,
Scrambling Codes, Midambles and toset

CELL Code Associated Codes Associat
PARA- Group Scrambling Long Basic Short Basic ed toffset
METER Code Midamble Midamble
Code Code
0 Group 0 Code 0 MpLo MsLo to
1 Code 1 MpL1 MsL1
2 Code 2 MpL2 MsL2
3 Code 3 MpL3 MsL3
4 Group 1 Code 4 MpLg MsL4 t1
5 Code 5 MpLs MsLs
6 Code 6 MpLe MsLe
7 Code 7 MpL7 MsL7
124 Group 31 Code 124 MpL124 MsL124 t31
125 Code 125 MpL125 MsL125
126 Code 126 MpL126 MsL126
127 Code 127 MpL127 MsL127

For basic midamble codes mp cf. [7], annex A 'Basic Midamble Codes.

Each cell shall cycle through two sets of cell parametersin a code group with the cell parameters changing each frame.
Table 7 shows how the cell parameters are cycled according to the SFN.

Table 7: Alignment of cell parameter cycling and SFN

Initial Cell Code Group Cell Parameter Cell Parameter
Parameter used when used when
Assignment SFNmod 2=0 SFNmod2=1
0 Group 0 0 1
1 1 0
2 2 3
3 3 2
4 Group 1 4 5
5 5 4
6 6 7
7 7 6
124 Group 31 124 125
125 125 124
126 126 127
127 127 126
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89 Synchronisation codes for the 1.28 Mcps option

89.1  The downlink pilot timeslot (DWPTS)

The contents of DWPTS is composed of 64 chips of a SYNC-DL sequence, cf.JAAB.1 Basic SYNC-DL sequence] and
32 chips of guard period (GP). The SYNC-DL codeis not scrambled

There should be 32 different basic SYNC-DL codes for the whole system.
For the generation of the complex valued SYNC-DL codes of length 64 , the basic binary SY NC-DL codes

= 1,32,...,364)

given by:

of length 64 shown in Table AA.19 are used. The relation between the elements §and Sis

§i :(j)l |];i Si D{l,—i, i:l,...,64 (1)

Hence, the elements Siof the complex SYNC-DL code S arealternati ng real and imaginary.
The SYNC-DL is QPSK modulated and the phase of the SYNC-DL is used to signal the presence of the P-CCPCH in

(k=1) (k=2)
the multi-frame of the resource units of code 97 and 96 intime Slot #0.

89.1.1 Modulation of the SYNC-DL
The SYNC-DL sequences are modulated with respect to the midamble (m™®) in time slot #0.

Four consecutive phases (phase quadruple) of the SYNC-DL are used to indicate the presence of the P-CCPCH in the
following 4 sub-frames. In case the presence of a P-CCPCH isindicated, the next following sub-frame is the first sub-
frame of the interleaving period. As QPSK is used for the modulation of the SYNC-DL, the phases 45, 135, 225, and
315° are used.

The total number of different phase quadruplesis 2 (S1 and S2). A quadruple always starts with an even system frame
number ((SFN mod 2) =0). Table 8 is showing the quadruples and their meaning.

Table 8: Sequences for the phase modulation for the SYNC-DL

Name Phase quadruple Meaning
S1 135, 45, 225, 135 There is a P-CCPCH in the next 4 sub-frames
S2 315, 225, 315, 45 There is no P-CCPCH in the next 4 sub-frames

89.2  The uplink pilot timeslot (UpPTS)

The contentsin UpPTS is composed of 128chips of a SYNC-UL sequence, cf. [AAB.2 Basic SYNC-UL sequence] and
32chips of guard period (GP) .The SYNC-UL code is not scrambled.

There should be 256 different basic SYNC-UL codes (see Table AA.210) for the whole system.
For the generation of the complex valued SYNC-UL codes of length 128, the basic binary SYNC-UL codes

=SS5 ’3128)

given by:

of length 128 shown in Table AA.210 are used. The relation between the elements §and Sis

s, =)' 3, s 0{L-3;i=1,.,128 @
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Hence, the elements S of the complex SYNC-UL code S are aternating real and imaginary.

89.3 Code Allocation

Relationship between the SYNC-DL and SYNC-UL sequences, the scrambling codes and the midamble codes

Code Associated Codes
Group
SYNC-DL SYNC-UL Scrambling Code Basic Midamble Code
ID ID ID ID
Group 1 0 0..7 0 0
1 1
2 2
3 3
Group 2 1 8...15 4 4
5 5
6 6
7 7
Group 32 31 248...255 124 124
125 125
126 126
127 127

910 Cell synchronisation codes

The cell synchronisation codes (CSCs) are constructed as so-called CEC sequences, i.e. concatenated and periodically
extended complementary sequences. They are complex-valued sequences that are derived as cyclically offset versions
from a set of possible constituent Golay complementary pairs.

The CSCs are chosen to have good aperiodic auto correlation properties. The aperiodic auto correlations of the
applicable constituent Golay complementary pairs and every pair of their derived cyclically offset versions are
complementary. Furthermore, orthogonality is preserved for all CSCs which are derived from the same constituent
Golay complementary pair due to this complementary property.

The delay and weight matrices for the set of M = 8 possible constituent Golay complementary pairs are listed in the

table below:

Code IDm

Delay matrices Dy and weight matrices Wy, of constituent Golay complementary pairs

0

Do = <512, 64, 128, 1, 16, 4, 256, 32, 8, 2>,Wo=<1,1,1,1,-1,-1,1, 1,1, 1>

D1 =<2, 16, 32, 256, 1, 8, 128, 4,512, 64>, W, =<1,-1,1,-1,1,-1,-1,1, -1, -1>

D2 = <16, 512, 32, 256, 4, 1, 64, 8, 2, 128>, W>=<-1,1,1,-1,-1,1,-1,1, -1, -1>

D3 = <512, 16, 8, 4, 2, 256, 128, 64, 32, 1>, W3 =<-1,-1,-1,-1,-1,1,-1,1, 1, 1>

D4 =<512, 128, 256, 32, 2, 4,64, 1,16,8>, W4 =<1,-1,1,-1,-1,-1,-1,-1, -1, 1>

Ds =<1, 2, 4,64, 512, 16, 32, 256, 128, 8>, Ws=<-1,1,1,1,1,-1,-1,1, -1, 1>

Ds =<8, 16, 128, 2, 32, 1, 256, 512, 4, 64>, Ws=<-1,-1,1,1,1,1,-1,-1, -1, 1>

N |[o|la|lh~]W|IN|RF

D7 =<1, 2, 128, 16, 256, 32, 8, 512, 64, 4>, W7 =<1,1,-1,-1,-1,-1,1, -1, -1, -1>

A constituent Golay complementary pair of length N = 1024, defined as:

Sm = <Sn(0), Sn(1), Sx(2), ..., SW(1023)> and g = <g(0), In(1), In(2), ..., Im(1023)>
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shall be derived from the selected delay and weight matrices:

D = <Dir(0), Din(1), Di(2), .., Di(9)> and Wi, = <Wir(0), Wir(1), Win(2), ..., Wir(9)>
asfollows.
Define;

a? = <a®(0), a9(1), a9(2), ..., a?(1023)> =<1, 0,0, ..., 0> and

b© = <b©@(0), bO(2), b9(2), ..., b9(1023)> =<1, 0, 0, ... , 0>.
Then, the elements of the set of auxiliary sequences:

a" = <a™(0), a"(1), a"(2), ... , a™(1023)> and b™ = <b™(0), b™(1), b™(2), ... , b™(1023)>
are given by the recursive relations:

a™(i) = a"(i) + Win(n) x b™(i — D(n)) and

b™ (i) = a™ (i) — Wi(n) x b™(i — D))

with element indexi =0, 1, 2, ..., 1023 and iteration index n =0, 1, 2, ..., 9. Operations on the element index shall be
performed modulo 1024.

The elements of the constituent Golay complementary pairs s, and g, are then obtained from the output of the last
iteration step using:

so(i) = a(i) and gi(i) = b™(i) fori =0, 1, 2, ..., 1023

From each applicable constituent Golay complementary pair s, and gy, up to K = 8 different cyclically offset pairs s,
and g, with offset index k= 0, 1, 2, ..., K-1, of length 1152 chips can be derived. The complementary property of the
respective aperiodic auto correlation is preserved for each particular pair of sequences s, and g.. The generation of
the K cyclically offset pairs from s, and g, is done in asimilar way as the generation of the user midambles from a
periodic basic midamble sequence as described in [7].

With N = 1024, K =8, W = 128, the elements of a cyclically offset pair:
s = <5%(0), $2°(1), $n°(2), -, S (1152)> and gn” = <G (0), G (L), G (2), -+, G V(1151)>

for aparticular offset k, withk =0, 1, 2, ..., K-1, shall be derived from the elements of the constituent Golay
complementary pairs s,, and g, using:

s (i) = () x sn(i + kx W) and g, ¥(i) = () x gu(i +kx W) fori=0,1,2, ..., N-—kx W -1,
5 9(1) = () * sm(i =N + kx W) and g ¥(1) = ()" x gm(i =N + kx W) fori =N—kx W, N—kxW +1, ..., 1151.
Hence, the elements of s, and g.* are alternating real and imaginary.

Note that both s,* and g% simply correspond to s, and g, respectively, followed by its first W elements as post
extension and that both s,{” and g,\” simply correspond to the last W elements of s, and g, in form of a pre extension,
followed by s, and g, respectively.

Finally, the CSC Cce, ' derived from the m:th applicable constituent Golay complementary pair s, and gy, and for the
k:th offset is then defined as a concatenation of s\ and g, by:

Cese, m = <8n%(0), $9(1), $2¥(2), ..., $n¥(1151), gn(0), g (1), gn¥(2), .., O V(1151)>

where the leftmost element s,.(0) in the sequence corresponds to the chip to be first transmitted in time. An CSC has
therefore length 2304 chips.

Note that due to this construction method, the auto correlations for all CSCs derived from one particular constituent
Golay complementary pair s, and g,,, can be obtained simultaneously and in sequentia order from the sum of partial
correlations with s, and gy, these CSCs remaining orthogonal.

CSCs derived according to above have complex values and shall not be subject to the channelisation or scrambling
process, i.e. its elements represent complex chips for usage in the pul se shaping process at modulation.
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Scrambling

Code

Code 0

Code 1

Code 2

Code 3

Code 4

Code 5

Code 6

Code 7

Code 8

Code 9

Code 10

Code 11

Code 12

Code 13

Code 14

Code 15

Code 16

Code 17

Code 18

Code 19

Code 20

Code 21

Code 22

Code 23

Code 24

Code 25

Code 26

Code 27

Code 28

Code 29

Code 30

Code 31

Code 32

Code 33

Code 34

Code 35

Code 36

Code 37

Code 38

Code 39

Code 40

Code 41

Code 42

Code 43

Code 44

Code 45

Parameters, Code Groups, Scrambling Codes, Midambles and ts' in subclause 7.3 'Evaluation of synchronisation

The applicable scrambling codes are listed below. Code humbers are referring to table 6 'Mapping scheme for Cell
codes.

Annex A (normative)
Scrambling Codes
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Code 48
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Code 51

Code 52
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Code 57

Code 58

Code 59

Code 60

Code 61

Code 62

Code 63

Code 64
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Code 66
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Code 70

Code 71

Code 72

Code 73
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Code 75
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Code 77

Code 78

Code 79

Code 80

Code 81

Code 82

Code 83

Code 84

Code 85

Code 86

Code 87
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Code 89

Code 90

Code 91
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Code 94

Code 95

Code 96

Code 97

Code 98
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Vie

Vis

Vis

Vi3

V12

Vi1

V1o

Vo

Vg

V7

Ve

Vs

A\

V3

V2

Vi

1

-1

-1
-1
-1
-1

-1

-1

-1

-1
-1
-1
-1
-1

-1

Scrambling

Code

Code 99

Code 100

Code 101

Code 102

Code 103

Code 104

Code 105

Code 106

Code 107

Code 108

Code 109

Code 110

Code 111

Code 112

Code 113

Code 114

Code 115

Code 116

Code 117

Code 118

Code 119

Code 120

Code 121

Code 122

Code 123

Code 124

Code 125

Code 126

Code 127
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Annex AAB (normative):

Synchronisation sequence

AAB.1 Basic SYNC-DL sequence

Table AA.19: Basic SYNC-DL Codes

Code ID SYNC-DL Codes of length 64
0 B3A7CC05A98688E4
1 9D559BD290606791
2 2CE7BA12A017C3A2
3 34511D20672F4712
4 9A772841474603F2
5 9109B1A5CEOQ01F228
6 8FD429B3594501C0
7 25251354AA3F8C19
8 C9A3BBEOC043EA56
9 BA04B888E5BC1802
10 A735354299370207
11 74C3C8DA4415AE5S1
12 F4FD0458A0124663
13 AO011D4E16C3D6064
14 BDA0661BOCAABC68
15 8E31123F28928698
16 FO95C1632E2906AB
17 B60B4A8A664071CF
18 AA094DCCE91E041A
19 COC31CDA8A256807
20 D516964FB18C1890
21 30DEO1834F4AACCE
22 8F700323BA5CAD34
23 1B50F4DEEOC1380C
24 443382164F56F2D1
25 E1E4005D49B846B4
26 040A97165330BFAA
27 C48E26881693AD78
28 D4354B2FE02361CC
29 5383AB6C8A10CES84
30 D417A730F2F12244
31 ABFOAOD905A939C4
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AAB.2 Basic SYNC-UL Codes

Table AA.210: Basic SYNC-UL Codes

Code ID SYNC-UL Codes of length 128
0 C11C20F0D1807DB8859175B798EC094A
1 91278068081EC8E74543DBC1C9AD4235
2 38F5AEE2E513DB12A663BA04160103E5
3 7AAB8A0A210F12A1E4332F2EDD33011FC
4 C180EA3B9BA1774EB9611BD249C4A508
5 B072A2C839489D496B98CE9D0132FBC9
6 B2723EAC6EB01667F2B33961C8074234
7 C4144AD0O60FOEC095E227B92CF7C8280
8 653036A10D3054146FCF815986C63A14
9 F899CA61435D64DC07FDF04C4A0C053A
10 B56F2D6893A8051407F4C341D88DC7DC
11 DCOBE838242142EDEG6413A72C88D74AA
12 22A2FD86E4086C70A4860B13C76E579F
13 A3CBC21322C97D2A02728E7875F39588
14 D4EC4F694A082CB38E3B1558A0FCC89F
15 CC891141C4E216D235C15CF5D3F9B002
16 A1993114C50B77CB0OC0725D1E22FD016
17 24F73A979DES2F82E8800CCB93842A59
18 8F878FA04659842E294D8DEAB20BA2FD
19 AC90B0442D70662B028CF76A6BECDF09
20 D94A284DF64D7B0102FOE084C29C88C8
21 8603200C7596F24E865FD3815693358D
22 B466B12CF433642BD8B08F1F452E0550
23 86A3A1772C1C99FCA7DBBAOC312E34A0
24 622A1889F72A9A2C042D46F08EFEE1AC
25 BF220A362BC0OD3B0OD7CE400954C6CFAE
26 D28D73C52E89CF57905C502244F63616
27 AD4E1C2103697D64D8B9D4C035D90548
28 8F081A9BA12B6C6BD024531AA984D21C
29 E4092429BE82988E1E3585BF6A6AES50
30 08BD36E0A9C061782CB38B35B335CA56
31 1CDFF3CC2685D1C44F4A1059AB03F40A
32 506ED4E88FB1CECE3243F2A27A0221A4
33 846CF58A7AB613C83A24130B5778C0OE2
34 A2711A99E26A0C75AC026FACFAECES893
35 D846EEEBA2432AC05A01043C62579DCF
36 6B16B4E851CAF2121FC4CF88820C89E7
37 AA4889A78207674A7T4E10C6F2BE11D48
38 8534CF8145BC991052814ED5C72709EE
39 01AEF15D2290A84A607425746D9963C7
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40

999188F758245D5164FE16D852942C71

41

CF71C008599287E446E30745BD56E2D2

42

248414BA0ODF8CDC4711FE7C8707EDOAD

43

EB2E263EC016191C81AB714BFE4D2B30

44

862082A7482FAC1C499793A0D8CED670

45

DE2C22B2783AB75A7342608DE413840A

46

E31AAG60B727F2CA2A78DAAC10665011D

47

CEF6CDO06509870AC9E0177ACDS50921D

48

E52C84D499FFCDC287581691471540F2

49

B33BF6551A4322504BEE0930BCALECG8

50

555BE6886D0FC43D72315E6C6D384148

51

8444F67451EE23CE1240C90F0B52A492

52

5C290D28E84060E69D09788A261B10FF

53

337E0C35E83CD38CCC5D45804241F952

54

A7879F0D31A8982A01EE6AC4952984DC

55

A37F506508928C70A83D69A2373781B9

56

42F55208EE12909803A7CBEB19B5419E

57

57E5E268A328FCCO9ED04B9ES5420AC702

58

EBO033AD1222F84D8642CAE3FAAD28206

59

98EE1415F026ACO0E862C520451697DD0

60

6A0528AEA4B7CD6702660D81F8821E19

61

763D626A87C603BCBO9E1A4C800A378F

62

EEA61897879289340C23F669D6A03762

63

A6571B3CC2DOE04F017ACC808B92DCE7

64

DDF88B52EA1831D293A803CF23C8C471

65

6CA4D333A2684140475DAB491F61C17A

66

A7D2AD23043989A13289F7C3E135580A

67

B1C752FA66B41C81904EDE27EAOO0E2E

68

8694BE3CC1CB36BE2A095F89CC619080

69

9C20334E1BBC596B25E151180BF99940

70

484256214F81070DD9C49A2B05A43DCE

71

401A20BCBE29B7438A7AEE44635A9E23

72

8858585C3239CBF628033FAODF189378

73

EFA36404C1BA5118CC5F9052FD28D9C3

74

155609873D8A042D496E6477B747CAF8

75

8446077883A6D7D2549CC9742E3FD023

76

E630142B189AA209371A6FOFFDBC30A7

77

C46060535AC6DBB2095F1D7826D0CD5C

78

EOOD19E48797148B28DEDA9D429362E2

79

645DE447E938485489416CAFCC1CS571F

80

DA10AFBF2AE61C593A1D88584DE30598

81

BB248AEA5FD3FE210CD48FC401E1A686

82

A89F146BD9191F445301C081CB6F5625

83

15BBF04F247C59150208949EB6B9CC58
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84

08F48BFA7804B5B2CC2E96510232E062

85

9AA2BE74005A3679C626B209580B8D03

86

9D40664A2C808F2F293E255398B37EGA

87

6869C98A8AAD81CAE41A23C83FFI9EEAQ

88

576E8948E61BD0927C4140C3C04C4CF3

89

0F942C67A1137B6EAAOS8C2A74872C73

90

9D058E27ED546C10632684BBC84ESBC1

91

79D4B840E20148B134F90B51164BCBDO

92

OE35E1D8D1214CO5FAC790B69B239150

93

FFA1BB0232CD71480BE5CA1C2A269F89

94

B2956F5F4E270446F9211584792628DB

95

F56CCA23421C8EC8F8A41F7DA4A41EA2

96

OB5ECAO04F1789A7148C80C39D57D05SF6

97

A10B538E8A8CFC8F8925C485F2A88660

98

9925C2C715001D9FC78ACCC51DA1AF34

99

ODAC9CFDEA40429A8B12C7D320D60F70

100

377FC9A097017958440914E83118E39D

101

8421096FA8B47E4E943B6473671955CC

102

574086183477CAF68540CB7E858263B1

103

895B6A8980C6703C779F49F40C5CFC19

104

DOD253E157BC19262150CEA668679E71

105

B8889C60EBA812BD7F0B6498823296D2

106

A13FBOF3A08528E44B13C12CFOD461AA

107

8D4DCFBE43D6E2024B1F8470224AA330

108

536D159E119E0893838657B12A074E64

109

DCFD49C504AD3A2F049A0CB70238EC8A

110

D363DB4C46C11757FA8FB18139789102

111

424A1E8A1DADA256E4CA3BC8C2201BE3

112

417B619ED30FEBOA847CC3A191A20398

113

843FBBC95453C61786D1332612B45B4D

114

F26CACCO0732CF8EDOC5BC1462B1620B4

115

88EOFE440C70E9249A92A7AF94638880

116

99A52B7D8C950308057E0661D7459960

117

A5C28218BF5D16E63E42698A0A6B0896

118

B2763BEEC784A12E8C50778536921806

119

987B2B6A3A77A059B30A082457AB84E0D

120

820DB500F1B206358D7A7F210AB85AA8

121

97760A5CFC5EO3EB439C914590045938

122

896A720E8857C8708A59F8C94DEO841E

123

2D101FO0CF95263843412577340DEBB11

124

E8E5214B4ADCF5D11A245B0149D49C87C

125

51224EAA10099ACDE384834A5ADF03D8

126

64E51253554A230C186FDE4E8781BC09

127

A499E391E69EDO8890AC1A82A6115BEC
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128

EE54C6E1834210D3EC1B07A456B92AA8

129

949DB5CA82420B54C1EOBCC111E704D9

130

9439EE9A9E4C447D1AA350926495047F

131

ADO095CCOE7438AECE38D60980B3F2D00

132

83089C254C5EE9788072BC3D9282F798

133

A27DC1A457BC5A56563D8A9B11203615

134

713053A9C0B1B08B14705FF5A7244DB4

135

D36D4B9F4007354E0EC1BOCA8C8C7124

136

82E7C990612114F1CCE1BD9509FD4386

137

C8D83FF0B48B14830D2015D53F8C0672

138

08AF223C869A36B169148FDDABB7D120

139

B6C284C600AD0OA99F86C449F8FAC53A6

140

DC741B320C07682AF92AC4DBDEOC28C2

141

89B8D84FA902265850C0FAGFFOEB2C4F

142

A69445B3A52201DB984BC03D1956D7F3

143

OFEOF7224B7AD72E4D4530D0223F590C

144

1B8C06F051434048EB925133AD3BD3F9

145

E133D4C3C942726A351300C37E55D0ODF

146

9E09481D1881A66F562D8B453BC83AB2

147

2397B04B60A3C5700907BDBBA4E818C8

148

8F81F7A08CC6C8DA3D692AD34F50C012

149

9AB325352981BCCFA072F8FDE3009221

150

4FA88B7F1F8A620C31B0OD486C52AC2F6

151

097AFOADD16D7D39851049F0130EE444

152

A5027732DACFF11C388D5820A4A9BA49

153

1CD981EA2EDB46218A407C7E20D4BE84

154

DOFD94279FA67EC61A3904C0OADSACAQ4

155

EA73A9415EC2004D49E9DOF645961C75

156

005AF0614A7552041194DEECBF8DDO016

157

B514481533DA0A731705B93CF634E40D

158

983054521841A6E4FF34B2C07B5684FE

159

C46D927D0OFD2B2F509550025677C6871

160

2AD85C08127487C87ECE014D65169102

161

0F617852FA3930AA7EE74B400B2CC831

162

AE9D395004C6E27540C378625D36E0D6

163

DC4FA55750F10B0636248F12C212FFE4

164

D3602B8D6CBF1809C88B827185631ECF

165

A94825850708E7723EA8F22C44BF78B2

166

A62D231C16AEEFEOB0026B306662945A

167

9C7BE810A86465A50551F89125D93B12

168

9712D9338B9CC60485C10172F50F121F

169

A3902CEOEOB9912591FF28C695728257

170

4167057891AB29473A9EOF67F3658921

171

B3368B91EC12A284BC414C8FOD7F8D20
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172

EE21888101ABF06C1175828CB58B598D

173

E43923A00ECC32CCC2D162A4A44BD7F4

174

CC9E30B8538AD51703EEB6F70801AB22

175

B908AD2F1501DA1C156811736CD798CD

176

2B46302ACCC2F808797FC648A614326D

177

8A54494F1BE27235B8764023AA0FBCFA

178

BC1041E6F636421E89277DC154439103

179

275B39A63029B974E3561AEO0A8FC8032

180

9283F6FE819B80492A22B85CESCESDC4

181

4CCB52CO0OCEO058A78022C22DF5788CBCC

182

BODF9608DES549A6F6C581516919A81E6

183

2CA185163CC36060D1E85BBOA7FBB988

184

66101D2846155CAC986FC790D2124EFC

185

8016E3904644D2093579B83BD7AB5071

186

531CAB7085BEC14257439658023647CF

187

DF2910165AA5051E41F6EB198E4D491C

188

BA32052042B0FB2188DE7857DA1B6788

189

9E6DO075AFFOEA4153615E140BF380666

190

9ACC5A037902534642A3BE391AA40F9B

191

4D741A3B4499843010D7E5FA8988DC80

192

FA1421C96EDC6092726154560B1C2FC8

193

882946076223CAEOBOBFE3EDA59826D5

194

CEBB288C28B7472A0D3917012276C034

195

BD35A6E00C9528DB38289CF823C34F30

196

E2C93618B6B2800D51171A5F85746A55

197

B43EF39A1A64FO0E220AF740F9494291B

198

AC537817C2612744A58132A8AFBC44A3

199

98A321249A821DDBF81C38235A371A14

200

AE1D46069090D81BB6B0OSFEDI9EG87285

201

TEAE2415DC2CD60AE083249A33B56E05

202

3D942AAA9BCOF27289421CEOB301FB98

203

1548BA6D08530727AC6D059C005C6C42

204

FF47C21142C65B502DA70647BAES831D1

205

C83AA7FEACS5E51A08091E10DB0C233D9

206

ES86EDD2EC2DAA3104229EDC43471A16A

207

22FAFB9C184B78B56EE91B6602C03244

208

E45631DC509B1290C08D2C1A1F15DBFE

209

D203C51207092B56568FDADI9E2D44473

210

2AA87F31A7D1AB1C90024F936006C4A5

211

913136153593DEABC7305BFOC5A62180

212

D8DASFE401F2758642A082C53A6A5CB8

213

23C2295213147F324DESEC1C103BAES8

214

883AF097FCDE82B366A1844245E0D727

215

79E5E9F8C933159ACADC22A06F900A70
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216

FE40502B44A9E44B2C336250D47538CC

217

670452E19172C843176F1278FE41D584

218

B7EAA436078E6886A3024F593AD57580

219

1044D4ACDD7230E7B1953AD1232DF07E2

220

4D821ECAC3D845A2E1011695624576FF

221

96622ED2FBD44D1B859D70601999F438

222

CCC31C3D6D5B41B8D82FF4522A4C0146

223

4A84F7CD62E0C712980E6AO0C89BF394F

224

10E56751F000927284DBE174E68ECCAC

225

A3DE70921356F026E084CFE302A210A9

226

B12DA0621B343A8C3FE941A32EASD571

227

D653135DE825A74B743E275C19020C71

228

S5CAD301BF846B2EE921D33A3D4BB1220

229

1292445ACBB548C668FC3853578474E6

230

B94B4B89C0654688C9E007D9061DF5FE

231

75A2C91E76061A8680884ES8BFD14AG4A

232

83726F3070B47ECE21504A5065D74A36

233

964A471444A270840919F7FE07382D14

234

A582701EBFCA899B8497088C3560F300

235

64FCB63E21CAC63002D1EO9FD1543274

236

B1E1C83F689ADF422C865F98D288838A

237

AO6A0D822165D3F3416B47419ECCB547

238

1D2068039A32B7EF728914ECE07CB416

239

64COCF81F78E8823ECC8661A5295422A

240

902A7243F593F2180E5A306A8438E6A9

241

A4CCED356D56BF1B41C28E1504301FES

242

82AE90E2F76B3055A2E3A966025CCO1A

243

8B90D5A62364E18574145C5895CEFF60

244

43F7EA1ABOD19032551AD9DE21307353

245

DD5D8424AC60360B1C14E65815C9B15E

246

C632A67382ECB2681DFB8525140E2878

247

3A6ACF212B6F8B9C53FF224C2E00C16C

248

86A90C267B1171093F362FES5CB14E3A0

249

EA262EC36E6589C3BB005426AF2590F4

250

200F03126C5B0D7B901128E7757C5F70

251

68FC090C2221AA98BFOD24E85066EFC?2

252

9E26CEC67832FC42A87E92FA1015212E

253

ACD889634F79506F2582EA03240F2A07

254

AAB65407E1F4A33BF9A62860A3D6A4CCO

255

B1B950AC76A608AA32D04B03C7FF24D3
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Annex BC (informative):
Generalised Hierarchical Golay Sequences

BC€.1 Alternative generation

The generalised hierarchical Golay sequences for the PSC described in 7.1 may be also viewed as generated (in real
valued representation) by the following methods:

Method 1.

The sequence 'y is constructed from two constituent sequences x; and x, of length n,; and n, respectively using the
following formula:

- y(i) =xo(i mod np) * xy(i divny), i =0... (N* ny) - 1.
The constituent sequences x; and X, are chosen to be the following length 16 (i.e. n; = n, =16) sequences:

- X isdefined to be the length 16 (N=4) Golay complementary sequence obtained by the delay matrix D™ =[8,
4,1,2] and weight matrix W® =1, -1, 1,1].

- Xyisageneralised hierarchical sequence using the following formula, selecting s=2 and using the two Golay
complementary sequences Xz and X, as constituent sequences. The length of the sequence x; and x4 is called ns
respectively n,.

- Xo(i) = x4(i mod s+ s*(i div snz)) * X3((i div s) mod ng), i =0... (N3* ny) - 1.

- X3 and X, are defined to be identical and the length 4 (N®= N“=2) Golay complementary sequence obtained by
the delay matrix D® = D =[1, 2] and weight matrix W® = w® =1, 1].

The Golay complementary sequences X;,Xs and X, are defined using the following recursive relation:
ag(k) = 3(K) and bo(K) = 5(k);
an(K) = a,1(K) + WO, by (kDY)
bu(K) = 8n1(K) - WO b4 (k-DYy);
k=0,1,2, ..., 22*N0 -1;
n=1,2, ..., N0

The wanted Golay complementary sequence x; is defined by a, assuming n=N®. The Kronecker deltafunction is
described by 9, k,j and n areintegers.

Method 2

The sequence y can be viewed as a pruned Golay complementary sequence and generated using the following
parameters which apply to the generator equations for aand b above:

(@) Letj=0,N? =38

(b) [D,°,D,°,D5°,D%,Ds’,De’,D;°,.Dg’] =[128, 64, 16, 32, 8, 1, 4, 2].
(©) WS W WL WL W W W Wl =[1,-1,1,1,1,1, 1, 1.
(d) For n=4, 6, set by(k) = ay(k), bs(k) = ag(K).
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‘ Annex CB (informative):
Change history

Change history
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1

Scope

The present document describes the Physical Layer Proceduresin the TDD mode of UTRA.

2
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3

ASC
BCCH
BCH
CCTrCH
CDMA
CRC
DCA
DL
DPCH
DTX
FACH
FDD
ISCP
MAC
NRT
P-CCPCH
PC
PDSCH
PRACH
PUSCH
RACH
RL
RRC
RSCP
RT

RU
SBGP
SBP
SBSP
S-CCPCH
SCH
SCTD
SFN
SIR
SSCH
STD
TA
TDD
TF
TFC
TFCI
TFCS
TPC
TSTD
TTI
TxAA
UE

UL
UMTS
UTRAN
VBR

Abbreviations

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

Access Service Class

Broadcast Control Channel
Broadcast Channel
Coded Composite Transport Channel
Code Division Multiple Access
Cyclic Redundancy Check
Dynamic Channel Allocation
Downlink

Dedicated Physical Channel
Discontinuous Transmission
Forward Access Channel

Frequency Division Duplex
Interference Signal Code Power
Medium Access Control

Non-Real Time

Primary Common Control Physical Channel
Power Control

Physical Downlink Shared Channel
Physical Random Access Channel
Physical Uplink Shared Channel
Random Access Channel

Radio Link

Radio Resource Control

Received Signal Code Power

Real Time

Resource Unit

Special Burst Generation Gap
Special Burst Period

Special Burst Scheduling Period
Secondary Common Control Physical Channel
Synchronisation Channel

Space Code Transmit Diversity
System Frame Number
Signal-to-Interference Ratio
Secondary Synchronisation Channel
Selective Transmit Diversity
Timing Advance

Time Division Duplex

Transport Format

Transport Format Combination
Transport Format Combination Indicator
Transport Format Combination Set
Transmit Power Control

Time Switched Transmit Diversity
Transmission Time Interval
Transmit Adaptive Antennas

User Equipment

Uplink

Universal Mobile Telecommunications System
UMTS Radio Access Network
Variable Bit Rate
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4 Physical layer procedures for the 3,84 Mcps option
4.1 General
4.2 Transmitter Power Control

42.1 General Parameters

Power control is applied for the TDD mode to limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

All codes within one timeslot allocated to the same CCTrCH use the same transmission power, in case they have the
same spreading factor.

Table 1: Transmit Power Control characteristics

Uplink Downlink
Power control rate Variable Variable, with rate depending on
1-7 slots delay (2 slot SCH) the slot allocation.
1-14 slots delay (1 slot SCH)
TPC Step size -- 1dB or 2 dB or 3dB
Remarks All figures are without processing and
measurement times

4.2.2 Uplink Control

4221 General Limits

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
alowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the total UE transmit power is below the maximum allowed output
power. In some cases the total UE transmit power in atimedot after uplink power control calculation might exceed the
maximum allowed output power. In these cases the calculated transmit power of al uplink physical channelsin this
timeslot shall be scaled by the same amount in dB before transmission. The total UE transmission power used shall be
the maximum allowed output power.

The UTRAN may not expect the UE to be capable of reducing its total transmit power below the minimum level
specified in [2].

4222 PRACH

The transmit power for the PRACH is set by higher layers based on open loop power control as described in [15].

4.2.2.3 DPCH, PUSCH

The transmit power for DPCH and PUSCH is set by higher layers based on open loop power control as described in
[15].

42231 Gain Factors

Two or more transport channels may be multiplexed onto a CCTrCH as described in [9]. These transport channels
undergo rate matching which involves repetition or puncturing. This rate matching affects the transmit power required
to obtain a particular E/N,. Thus, the transmission power of the CCTrCH shall be weighted by a gain factor 3.

3GPP
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There are two ways of controlling the gain factors for different TFC' s within a CCTrCH transmitted in aradio frame:
- Bissignaled for the TFC, or
- Biscomputed for the TFC, based upon the signalled settings for a reference TFC.

Combinations of the two above methods may be used to associate 3 valuesto al TFC'sinthe TFCS for a CCTrCH.
The two methods are described in sections 4.2.2.3.1.1 and 4.2.2.3.1.2 respectively. Several reference TFC's for severa
different CCTrCH’s may be signalled from higher layers.

The weight and gain factors may vary on aradio frame basis depending upon the current SF and TFC used. The setting
of weight and gain factors is independent of any other form of power control. That means that the transmit power Py is
calculated according to the formula given in [15] and then the weight and gain factors are applied on top of that, cf.
[20].

42.2.3.1.1 Signalled Gain Factors

When the gain factor f3; is signalled by higher layers for a certain TFC, the signalled values are used directly for
weighting DPCH or PUSCH within a CCTrCH. Exact values are given in [10].

4.2.2.3.1.2 Computed Gain Factors
The gain factor 5, may also be computed for certain TFCs, based on the signalled settings for a reference TFC:

Let B denote the signalled gain factor for the reference TFC. Further, let 5 denote the gain factor used for the j-th
TFC.

Definethe variable: K = z RM, [N,

where RM, is the semi-static rate matching attribute for transport channel i, N; is the number of bits output from the
radio frame segmentation block for transport channel i and the sum is taken over all the transport channelsi in the
reference TFC.

Similarly, define the variable K, = z RM, [N,
1
where the sum is taken over al the transport channelsi in the j-th TFC.
. , 1
Moreover, define the variable L, = Z—
~ 5F

where SF; is the spreading factor of DPCH or PUSCH i and the sum is taken over all DPCH or PUSCH i used in the
reference TFC.

1
Similarly, define the variable L; = Z—
- S

where the sum is taken over al DPCH or PUSCH i used in thej-th TFC.

The gain factors §; for the j-th TFC are then computed as follows:

5 - L [K
VL Ky

No quantisation of [3; is performed and as such, values other than the quantised 3; given in [10] may be used.
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42232 Out of synchronisation handling

As stated in 4.2.3.3, the association between TPC commands sent on uplink DPCH and PUSCH, with the power
controlled downlink DPCH and PDSCH is signaled by higher layers. In the case of multiple DL CCTrCHSsiit is possible
that an UL CCTrCH will provide TPC commands to more than one DL CCTrCH.

In the second phase of synchronisation evaluation, as defined in 4.4.2.1.2, the UE shall shut off the transmission of an
UL CCTrCH if the following criteria are fulfilled for any one of the DL CCTrCHs commanded by its TPC:

- The UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q,, and in addition, no special burst, as defined in 4.5, is detected with quality above a threshold,
Qsvout- Qout aNd Qgyoir are defined implicitly by the relevant testsin [2]. If the UE detects the beacon channel
reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation period for
the burst quality evaluation and for the Specia Burst detection window.

UE shall subsequently resume the uplink transmission of the CCTrCH if the following criteria are fulfilled:

- The UE estimates the received dedicated CCTrCH burst reception quality over the last 160 ms period to be better
than athreshold Q;, or the UE detects a burst with quality above threshold Qg,, and TFCI decoded to be that of
the Specia Burst. Q;, and Qg are defined implicitly by the relevant testsin [2]. If the UE detects the beacon
channel reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation
period for the burst quality eval uation and for the Special Burst detection window.

4.2.3 Downlink Control

4231 P-CCPCH

The Primary CCPCH transmit power is set by higher layer signalling and can be changed based on network conditions
on aslow basis. The reference transmit power of the P-CCPCH is broadcast on BCH or individually signalled to each
UE.

4.2.3.2 S-CCPCH, PICH

The relative transmit power of the Secondary CCPCH and the PICH compared to the P-CCPCH transmit power are set
by higher layer signalling. The PICH power offset relative to the P-CCPCH reference power is signalled on the BCH.

4.2.3.3 SCH

The SCH transmit power is set by higher layer signalling [16]. The value is given relative to the power of the P-
CCPCH.

4.2.3-44.2.3.3A PNBSCH

The PNBSCH transmit power is set by higher layer signalling [16]. The value given is relative to the power of the P-
CCPCH

4.2.3.54.2.3.4 DPCH, PDSCH

Theinitial transmission power of the downlink DPCH and the PDSCH shall be set by the network. If associated uplink
CCTrCHsfor TPC commands are signalled to the UE by higher layers (mandatory for a DPCH), the network shall
transit into inner loop power control after the initial transmission. The UE shall then generate TPC commands to control
the network transmit power and send them in the TPC field of the associated uplink CCTrCHs. An example on how to
derive the TPC commands and the definition of the inner loop power control are given in Annex A.1. A TPC command
sent in an uplink CCTrCH controls all downlink DPCHs or PDSCHs to which the associated downlink CCTrCH is
mapped to.

In the case that no associated downlink datais scheduled within 15 timeslots before the transmission of a TPC
command then thisis regarded as a transmission pause. The TPC commands in this case shall be derived from
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measurements on the P-CCPCH. An example solution for the generation of the TPC command for this caseisgivenin
Annex A 1.

Each TPC command shall always be based on all associated downlink transmissions received since the previous related
TPC command. Related TPC commands are defined as TPC commands associated with the same downlink CCTrCHs.
If there are no associated downlink transmissions between two or more uplink transmissions carrying related TPC
commands, then these TPC commands shall be identical and they shall be regarded by the UTRAN asasingle TPC
command. Thisrule applies both to the case where the TPC commands are based on measurements on the associated
CCTrCH or, in the case of atransmission pause, on the P-CCPCH.

As aresponse to the received TPC command, UTRAN may adjust the transmit power. When the TPC command is
judged as "down", the transmission power may be reduced by the TPC step size, whereasiif judged as "up”, the
transmission power may be raised by the TPC step size.

The UTRAN may apply an individual offset to the transmission power in each timeslot according to the downlink
interference level at the UE.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over onetimedot of the complex QPSK symbols of a single DPCH or PDSCH before spreading relative to the power of
the P-CCPCH.

During a downlink transmission pause, both UE and Node B shall use the same TPC step size which is signalled by
higher layers. The UTRAN may accumulate the TPC commands received during the pause. TPC commands that shall
be regarded as identical may only be counted once. Theinitial UTRAN transmission power for the first data
transmission after the pause may then be set to the sum of transmission power before the pause and a power offset
according to the accumulated TPC commands. Additionally this sum may include a constant set by the operator and a
correction term due to uncertainties in the reception of the TPC bits. The total downlink transmission power at the Node
B within one timeslot shall not exceed Maximum Transmission Power set by higher layer signalling. If the total
transmit power of al channelsin atimeslot exceeds this limit, then the transmission power of all downlink DPCHs and
PDSCHs shall be reduced by the same amount in dB. The value for this power reduction is determined, so that the total
transmit power of al channelsin thistimeslot is equal to the maximum transmission power.

4.2.3.5:14.2.3.4.1 Out of synchronisation handling

When the dedicated physical channel out of sync criteria based on the received burst quality is as given in the
subclause 4.4.2 then the UE shall set the uplink TPC command = "up". The CRC based criteria shall not be taken into
account in TPC bit value setting.

4.3 Timing Advance

UTRAN may adjust the UE transmission timing with timing advance. The initial value for timing advance (TAghys) will
be determined in the UTRAN by measurement of the timing of the PRACH. The required timing advance will be
represented as an 6 bit number (0-63) 'UL Timing Advance' TA, being the multiplier of 4 chips which is nearest to the
required timing advance (i.e. TAgns = TAy % 4 chips).

When Timing Advance is used the UTRAN will continuously measure the timing of a transmission from the UE and
send the necessary timing advance value. On receipt of this value the UE shall adjust the timing of its transmissions
accordingly in steps of +4chips. The transmission of TA valuesis done by means of higher layer messages. Upon
receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the
frame number specified by higher layer signaling. The UE is signaled the TA value in advance of the specified frame
activation time to allow for local processing of the command and application of the TA adjustment on the specified
frame. Node-B is also signaled the TA value and radio frame number that the TA adjustment is expected.to take place.

If TA isenabled by higher layers, after handover the UE shall transmit in the new cell with timing advance TA adjusted
by the relative timing difference At between the new and the old cell:

TAnew = TA0|d + 2At.
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4.4 Synchronisation procedures

4.4.1 Cell Search

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. How cell search istypically done is described in Annex C.

4.4.2 Dedicated channel synchronisation
4421 Synchronisation primitives

44211 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

44.2.1.2 Downlink synchronisation primitives

Layer 1 in the UE shall check the synchronization status of each DL CCTrCH individualy in every radio frame All
bursts and transport channels of a CCTrCH shall be taken into account. Synchronisation status is indicated to higher
layers, using the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitives. For dedicated physical channels configured
with Repetition Periods [15] only the configured active periods shall be taken into account in the estimation. The status
check shall also include detection of the Special Bursts defined in 4.5 for DTX.

The criteria for reporting synchronization status are defined in two different phases.

Thefirst phase lasts until 160 ms after the downlink CCTrCH is considered to be established by higher layers. During
this time, Out-of-sync shall not be reported. In-sync shall be reported using the CPHY -Sync-IND primitive if any one of
the following three criteriais fulfilled.

a) The UE estimates the burst reception quality over the previous 40 ms period to be better than a threshold Q;,.
This criterion shall be assumed not to be fulfilled before 40 ms of burst reception quality measurement have been
collected.

b) At least one transport block with a CRC attached is received inaTTI ending in the current frame with correct
CRC.

¢) The UE detects at least one Specia Burst. Specia Burst detection shall be successful if the burst is detected with
quality above athreshold, Qg,,, and the TFCI is decoded to be that of the Specia Burst.

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers..
During this phase both Out-of-Sync and In-Sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if all three of the following criteriaare
fulfilled:

- the UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q. The value, Qq is defined implicitly by the relevant testsin [2];

- no Specia Burst is detected with quality above athreshold Qg Within the last 160 ms period. The value Qgou
isdefined implicitly by the relevant testsin [2];

- over the previous 160 ms, no transport block has been received with a correct CRC

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE shall use 320
ms estimation period for the burst quality evaluation and for the Special Burst and CRC detection window.

In-sync shall be reported using the CPHY -Sync-IND primitive if any of the following criteriais fulfilled:

- the UE estimates the received burst reception quality over the last 160 ms period to be better than athreshold Q.
Thevalue, Q, isdefined implicitly by the relevant testsin [2].
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- the UE detects at least one Special Burst with quality above a threshold Qi within the last 160 ms period. The
value, Qgin, is defined implicitly by the relevent testsin [2].

- at least one transport block with a CRC attached isreceived ina TTI ending in the current frame with correct
CRC.

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE uses 320 ms
estimation period for the burst quality eval uation and for the Special Burst detection window.

If no data are provided by higher layers for transmission during the second phase on the downlink dedicated channel
then DTX shall be applied as defined in section 4.5.

How the primitives are used by higher layersis described in [15]. The above definitions may lead to radio frames where
neither the In-Sync or Out-of-Sync primatives are reported.

44213 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status, individually for each UL CCTrCH of the
radio link. Synchronisation statusis indicated to the RL Failure/Restored triggering function using either the CPHY -
Sync-IND or CPHY -Out-of-Sync-IND primitive.

The exact criteriafor indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
burst quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.

4422 Radio link monitoring

44221 Downlink radio link failure

The downlink CCTrCHs are monitored by the UE, to trigger radio link failure procedures. The downlink CCTrCH
failure statusis specified in [15], and is based on the synchronisation status primitives CPHY -Sync-IND and CPHY -
Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. These primitives shall provide status for each DL
CCTrCH separately.

4.4.2.2.2 Uplink radio link failure/restore

The uplink CCTrCHs are monitored by the Node B in order to trigger CCTrCH failure/restore procedures. The uplink
CCTrCH failure/restore status is reported using the synchronisation status primitives CPHY -Sync-IND and CPHY -Out-
of-Sync-IND, indicating in-sync and out-of-sync respectively.

When the CCTrCH isin the in-sync state, Node B shall start timer T_RLFAILURE after receiving N_OUTSYNC _IND
consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon receiving successive
N_INSYNC_IND in-syncindications. If T_RLFAILURE expires, Node B shall indicate to higher layers which
CCTrCHs are out-of-sync using the synchronization status primitives. Furthermore, the CCTrCH state shall be changed
to the out-of-sync state.

When a CCTrCH isin the out-of-sync state, after receiving N_INSYNC_IND successive in-sync indications Node B
shall indicate that the CCTrCH has re-established synchronisation and the CCTrCH’ s state shall be changed to the in-
sync-state. The specific parameter settings (values of T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC _IND) are
configurable, see[16].

4.5 Discontinuous transmission (DTX) of Radio Frames

DTX isapplied to CCTrCHs mapped to dedicated and shared physical channels (PUSCH, PDSCH, UL DPCH and DL
DPCH), if the total hit rate of the CCTrCH differs from the total channel bit rate of the physical channels allocated to
this CCTrCH.

Rate matching is used in order to fill resource units completely, that are only partially filled with data. In the case that
after rate matching and multiplexing no data at al is to be transmitted in a resource unit the complete resource unit is
discarded from transmission. This applies a so to the case where only one resource unit is allocated and no data has to
be transmitted.
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45.1 Use of Special Bursts for DTX

In case there are no transport blocks provided for transmission by higher layers for any given CCTrCH after link
establishment, then a Special Burst shall be transmitted in the first allocated frame of the transmission pause. If,
including the first frame, there is a consecutive period of Specia Burst Period (SBP) frames without transport blocks
provided by higher layers, then another special burst shall be generated and transmitted at the next possible frame. This
pattern shall be continued until transport blocks are provided for the CCTrCH by the higher layers. SBP shall be
provided by higher layers. The value of SBP shall be independently specified for uplink and for downlink and shall be
designated as

SBGP (special burst generation period) for uplink transmissions
SBSP (special burst scheduling parameter) for downlink transmissions
The default value for both SBGP and SBSP shall be 8.

This special burst shall have the same slot format as the burst used for data provided by higher layers. The special burst
isfilled with an arbitrary bit pattern, containsa TFCI and TPC bitsif inner loop PC is applied and is transmitted for
each CCTrCH individually on the physical channel which is defined to carry the TFCI. The TFCI of the special burstis
filled with "0" bits. The transmission power of the special burst shall be the same as that of the substituted physical
channel of the CCTrCH carrying the TFCI.

4.5.2 Use of Special Bursts for Initial Establishment / Reconfiguration

Upon initia establishment or reconfiguration for either 160 ms following detection of in-sync, or until the first transport
block isreceived from higher layers, both the UE and the Node B shall transmit the special burst for each CCTrCH for
each assigned resource which was scheduled to include a TFCI.

4.6 Downlink Transmit Diversity
Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH and SCH is optional in UTRAN. Its
support is mandatory at the UE.

4.6.1 Transmit Diversity for PDSCH and DPCH

The transmitter structure to support transmit diversity for PDSCH and DPCH transmission is shown in figure 1.
Channel coding, interleaving and spreading are done asin non-diversity mode. The spread complex valued signal isfed
to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight factors are
complex valued signals (i.e., w, = a + jb; ), in general. These weight factors are calculated on a per slot and per user
basis.

The weight factors are determined by the UTRAN. Examples of transmit diversity schemes are given in annex B.

ANT1 j

A
Midamble —————— P wy v
MUX
Data —’| ENC M INT |—>| SF’R+SCR|—> ANT2

Uplink channel estimate

Figure 1: Downlink transmitter structure to support Transmit Diversity
for PDSCH and DPCH transmission (UTRAN Access Point)
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4.6.2  Transmit Diversity for SCH

Time Switched Transmit Diversity (TSTD) can be employed as transmit diversity scheme for the synchronisation
channel.

46.2.1 SCH Transmission Scheme

The transmitter structure to support transmit diversity for SCH transmission is shown in figure 2. P-SCH and S-SCH are
transmitted from antenna 1 and antenna 2 alternatively. An example for the antenna switching pattern is shown in figure

3.
i/ Ant1
P-SCH —» FIR > RF

o—

f i/ Ant 2
Switching Control p FIR | RF

Figure 2: Downlink transmitter structure to support Transmit Diversity
for SCH transmission (UTRAN Access Point)

S-SCH

Frame(15slot) Frame(15slot)
B O] I
Co Co
Ant #1 bic1 bic1
Ce Co
Ant #2 by bic:

Figure 3: Antenna Switching Pattern (Case 2)

4.6.3  Transmit Diversity for Beacon Channels

Space Code Transmit Diversity (SCTD) for beacon channels may be employed optionally in the UTRAN. The support
is mandatory in the UE. The use of SCTD will be indicated by higher layers. If SCTD is active within acell :-

SCTD shall be applied to any beacon channel, and

the maximum number Kcq, of midambles for burst type 1 that are supported in this cell may be 8 or 16, see [8]. The
case of Ky = 4 midamblesis not alowed for this burst type.

46.3.1 SCTD Transmission Scheme

The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 4. Channel coding, rate
matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space Code Transmit
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Diversity mode the data sequence is spread with the channelisation codes c{&™ and c{§™? and scrambled with the cell

specific scrambling code. The spread sequence on code cl(g=2> is then transmitted on the diversity antenna. The power

applied to each antenna shall be equal.

Midamble 1.—» TX.
Antenna 1

SPR-SCR ¢(1) > Y

xXCcZ

Encoded and Interleaved Data——P™]
Symbols, 2 datafields

» SPR-SCRc(2) > TX.
M Antenna 2
U
S
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD

4.7 Random access procedure

The physical random access procedure described below isinvoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.
Retransmission on the RACH in case of failed transmission (e.g. due to a collision) is controlled by higher layers. Thus,
the backoff algorithm and associated handling of timersis not described here. The definition of the RACH in terms of
PRACH Access Service Classesis broadcast on the BCH in each cell. Parameters for common physical channel uplink
outer loop power control are also broadcast on the BCH in each cell. The UE needs to decode this information prior to
transmission on the RACH. Higher layer signalling may indicate, that in some frames atimeslot shall be blocked for
RACH uplink transmission.

4.7.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request from the MAC sublayer (see
[18] and [19]).

Note: The selection of a PRACH is done by the RRC Layer.

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
RRC layer using the primitives CPHY -TrCH-Config-REQ and CPHY -RL -Setup/M odify-REQ.

- theavailable PRACH channelization codes (There is a 1-1 mapping between the channelization code and the
midambl e shift as defined by RRC) for each Access Service Class (ASC) of the selected PRACH (the selection
of aPRACH isdone by the RRC ). CPHY -RL-Setup/Modify-REQ);

- thetimedot, spreading factor, and midamble type(direct or inverted) for the selected PRACH (CPHY -RL-
Setup/Modify-REQ);

- the RACH Transport Format (CPHY -TrCH-Config-REQ);
- the RACH transport channel identity (CPHY -TrCH-Config-REQ)

- the set of parameters for common physical channel uplink outer loop power control (CPHY -RL-Setup/M odify-
REQ).

NOTE: The above parameters may be updated from higher layers before each physical random access procedure
isinitiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
MAC:
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- the ASC of the PRACH transmission;
- thedatato be transmitted (Transport Block Set).

the selected ASC sub-channel. The ASC subchannel is defined in reference [18]. The value is passed in the
PHY -Data-REQ isthe CFNcg L.

In addition, Layer 1 may receive information from higher layers, that atimesiot in certain frames shall be blocked for
PRACH uplink transmission.

The physical random-access procedure shall be performed as follows:

1 Randomly select one channelization code from the set of available codes for the selected ASC. The random
function shall be such that each code is chosen with equal probability.

2 Determine the midamble shift to use, based on the selected channelization code.

3 Set the PRACH message transmission power level according to the specification for common physical channels
in uplink (see subclause 4.2.2.2).

4  Transmit the RACH Transport Block Set (the random access message) with no timing advance in the selected
sub-channel using the selected channelization code.

4.8 DSCH procedure

The physical downlink shared channel procedure described below shall be applied by the UE when the physical layer
signalling either with the midamble based signalling or TFCI based signalling is used to indicate for the UE the need for
PDSCH detection. There is also a third alternative to indicate to the UE the need for the PDSCH detection and this is
done by means of higher layer signalling, already described in [8].

4.8.1 DSCH procedure with TFCI indication

When the UE has been allocated by higher layers to receive data on DSCH using the TFCI, the UE shall decode the
PDSCH in the following cases:

- Incase of astandalone PDSCH the TFCI islocated on the PDSCH itself, then the UE shall decode the TFCI and
based on which data rate was indicated by the TFCI, the decoding shall be performed. The UE shall decode
PDSCH only if the TFCI word decode corresponds to the TFC part of the TFCS given to the UE by higher
layers.

- Incasethat the TFCI islocated on the DCH, the UE shall decode the PDSCH frame or framesiif the TFCI on the
DCH indicates the need for PDSCH reception. Upon reception of the DCH time dot or time slots, the PDSCH
dot (or first PDSCH dlot) shall start SN n+2 after the DCH frame containing the TFCI, where n indicates the
SFN on which the DCH is received. In the case that the TFCI isrepeated over severa frames, the PDSCH slot
shall start SFN n+2 after the frame having the DCH slot which contains the last part of the repeated TFCI.

4.8.2 DSCH procedure with midamble indication

When the UE has been allocated by higher layersto receive PDSCH based on the midamble used on the PDSCH
(midamble based signalling described in [8]), the UE shall operate as follows:

- The UE shal test the midamble it received and if the midamble received was the same as indicated by higher
layers to correspond to PDSCH reception, the UE shall detect the PDSCH data according to the TF given by the
higher layersfor the UE.

- Incase of multiple time slot allocation for the DSCH indicated to be part of the TF for the UE, the UE shall
receive all timeslotsif the midamble of the first timeslot of PDSCH was the midambl e indicated to the UE by
higher layers.

- In case the standalone PDSCH (no associated DCH) contains the TFCI the UE shall detect the TF indicated by
the TFCI on PDSCH.
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4.9 Node B Synchronisation Procedure over the Air

An option exists to use cell sync bursts to achieve and maintain Node B synchronisation [20]. This optional procedureis
based on transmissions of cell synchronisation bursts [10] in predetermined timeslots normally assigned to contain
PRACH, according to an RNC schedule. Such soundings between neighbouring cells facilitate timing offset
measurements by the cells. The timing offset measurements are reported back to the RNC for processing. The RNC
generates cell timing updates that are transmitted to the Node Bs and cells for implementation.

When Cell Sync Bursts are used to achieve and maintain intercell Synchronisation there are three distinct phases, with a
potential additional sub-phase involving late entrant cells.

49.1 Frequency Acquisition Phase

The frequency acquisition phaseis used to bring cells of an RNS area to within frequency limits prior to initial
synchronisation. No traffic is supported during this phase. In this phase cell(s) identified as master time reference shall
transmit cell sync bursts[10] specified by higher layers continuously, i. e. onein every timeslot. All other cells shall
listen for transmissions and shall perform frequency locking to the transmissions received. They shall signa
completion of frequency acquisition to the RNC and begin continuous transmission of cell sync bursts specified by
higher layers.

4.9.2 Initial Synchronisation

For Initial Phase, where no traffic is supported, the following procedure for initial synchronisation may be used to bring
cells of an RNS areainto synchronisation at network start up. In this phase each cell shall transmit cell sync bursts [10]
according to the higher layer command. All cells use the same cell sync burst code and code offset. Each cell shall
listen for transmissions from other cells. Each cell shall report the timing and received SIR of successfully detected cell
sync bursts to the RNC. The RNC uses these measurements to adjust the timing of each cell to achieve the required
synchronisation accuracy.

4.9.3 Steady-State Phase

The steady-state phase is used to maintain the required synchronisation accuracy. With the start of the steady-state
phase, traffic is supported in a cell. A procedure that may be used for the steady-state phase involves cell synch bursts
[10] that are transmitted and received without effect on existing traffic. Higher layers signal the transmit parameters, i.
e. when to transmit which code and code offset, and which transmit power to use. The higher layers also signal to
appropriate cells the receive parametersi. e. which codes and code offsets to measure in a certain timeslot. Upon
determination of errorsin timing, the RNC may adjust the timing of acell or céells.

494 Late entrant cells

A procedure that may be used for introducing new cellsinto an already synchronised RNS involves the one time
transmission of asingle cell sync burst [10] (scheduled by higher layers) by all neighbour cells of the late entrant cell.
and received by the late entrant cell. The RNC may use this information to adjust the late entrant cell sufficiently to
allow the cell to enter steady state phase.

4.10 Idle periods for IPDL location method

4.10.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name IPDL) during which time transmission of all channels from aNode B is temporarily ceased, except for the SCH
transmission. During these idle periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a determined pattern according to higher layer parameters. Anidle period hasa
duration of one time slot. During idle periods only the SCH is transmitted. No attempt is made to prevent data loss.

In general there are two modes for these idle periods:

- Continuous mode, and
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- Burst mode.

In continuous mode the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be calculated.
The bursts are separated by a period where no idle periods occur.

The time difference measurements can be performed on any channel. If the P-CCPCH fallsin an idle slot, UTRAN may
decide not to transmit the P-CCPCH in two consecutive frames, the first of these two frames containing the idle slot.
Thisoption issignalled by higher layers.

4.10.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:

IP_Status: Thisisalogic value that indicates if the idle periods are arranged in continuous or burst mode.

IP_Spacing: The number of 10 msradio frames between the start of aradio frame that contains an idle period and
the next radio frame that contains the next idle period. Note that there is at most one idle period in a
radio frame.

IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start is the SFN of

the first frame with idle periods and in case of burst mode IP_Start defines the number of frames
after Burst_Start with the first frame with idle periods.

IP_Sot: The number of the dot that hasto beidle [0..14].

IP_PCCPCH: Thislogic value indicates, if the P-CCPCH is switched off in two consecutive frames. The first of
these two frames contains the idle period.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start is the SFN where the first burst
of idle periods starts.

Burst_Length:  The number of idle periodsin aburst of idle periods.
Burst_Freq: Specifies the time between the start of a burst and the start of the next burst. 256xBurst_Freq isthe

number of radio frames between the start of a burst and the start of the next burst.

4.10.3 Calculation of idle period position

In burst mode, burst #0 starts in the radio frame with SFN = 256xBurst_Start. Burst #n starts in the radio frame with
SFN = 256xBurst_Start + nx256xBurst_Freqg (n=0,1,2, ...). The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst
sequence isterminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted
with burst #0 followed by burst #1 etc., as described above.

Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst startsin the radio frame with SFN = 0. In case of continuous mode the parameter 1P_Start defines the first
frame with idle periods.

The position of an idle period is defined by two values: IP_Frame(x) and IP_Slot. IP_Frame(x) defines the X" frame
within aburst that contains the idle period. |P_Slot defines the slot in that frame during which no transmission takes
place except for the SCH.

The actual frame with idle periods within aburst is calculated as follows:

IP_Frame(x) = IP_Start + (x-1) x IP_Spacingwithx=1, 2, 3, ....

If the parameter IP_PCCPCH is set to 1, then the P-CCPCH will not be transmitted in the frame IP_Frame(x) +1 within
aburst.
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Figure 5 below illustrates the idle periods for the burst mode case, if the IP_P-CCPCH parameter is set to 0.

IP_Slot
Slot#0 | Slot#1 Slot #14
\ x" idle period in burst
IP_Frame(x)
< > e .
IP_Frame(l) (Burst_Length)™ idle period
Frame #i
« > < >
Start’ frames  ‘IP_Spacing’ frames
Burst #0 of idle periods Burst #1 of idle periods
N— N
- -
SFN =0
k\ A
256xBurst_Start’ frames \ ‘256xBurst_Freq' frames " \
SFN = SFN =
256xBurst_Start 256xBurst_Start + 256xBurst_Freq

Figure 5: Idle Period placement in the case of burst mode operation with IP_P-CCPCH parameter set
to 0

5 Physical layer procedures for the 1.28 Mcps option

51 Transmitter Power Control

The basic purpose of power control isto limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

The main characteristics of power control are summarized in the following table.

Table 2: Transmit Power Control characteristics

Uplink Downlink

Power control rate Variable Variable

Closed loop: 0-200 cycles/sec. Closed loop: 0-200 cycles/sec.
Open loop: (about 200us —
3575us delay )

Step size 1,2,3 dB (closed loop) 1,2,3 dB (closed loop)

Remarks All figures are without processing
and measurement times

Note: All codes within onetimeslot allocated to the same CCTrCH use the same transmission power in case they have
the same Spreading Factor.
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51.1 Uplink Control

51.1.1 General limits

By means of higher layer signalling, the Maximum_Allowed_UL_TX_ power for uplink may be set to a value lower
than what the terminal power classis capable of. The total transmit power shall not exceed the allowed maximum. If
this would be the case, then the transmit power of al uplink physical channelsin atimeslot is reduced by the same
amount in dB.

5.1.1.2 UpPCH

The transmit power for the UpPCH is set by higher layers based on open loop power control as described in [15].

5.1.1.3 PRACH

The transmit power for the PRACH is set by higher layers based on open loop power control as described in [15].

5.1.1.4 DPCH and PUSCH

The closed loop power control makes use of layer 1 symbolsin the DPCH and PUSCH. The power control step can take
the values 1,2,3 dB within the overall dynamic range 80dB. Theinitial transmission power for uplink DPCH and
PUSCH is signalled by higher layers.

Closed-loop TPC is based on SIR and the TPC processing procedures are described in this section.

The node B should estimate signal-to-interference ratio SIR. of the received uplink DPCH or PUSCH, respectively.
The node B should then generate TPC commands and transmit the commands according to the following rule: if SIR
> Sl Riage then the TPC command to transmit is "down”, while if SIRey < SIR g« then the TPC command to transmit is

"up".
At the UE, soft decision on the TPC bitsis performed, and when it isjudged as ‘down’, the mobile transmit power shall

be reduced by one power control step, whereasif it isjudged as ‘up’, the mobile transmit power shall be raised by one
power control step. A higher layer outer loop adjusts the target SIR. This scheme allows quality based power control.

The closed loop power control procedure for UL DPCH and PUSCH is not affected by the use of TSTD.

An example of UL power control procedure for DPCH isgivenin Annex A.3.

5.1.14.1 Gain Factors
Same as that of 3.84 Mcps TDD, cf. [4.2.2.3.1 Gain Factors].

5.1.1.4.2 Out of synchronization handling
Same asthat of 3.84 Mcps TDD, cf.[4.2.2.3.3  Out of synchronisation handling].

51.2 Downlink Control

5121 P-CCPCH

Same asthat of 3.84 Mcps TDD, cf.[4.2.3.1 P-CCPCH].

5.1.2.2 The power of the FPACH

The transmit power for the FPACH is set by the higher layer signalling [16].

5.1.2.3 S-CCPCH, PICH
Same asthat of 3.84 Mcps TDD, cf.[4.2.3.2 S-CCPCH , PICH].
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5.1.2.4 DPCH, PDSCH

Theinitial transmission power of the downlink Dedicated Physical Channel is set by the higher layer signalling until the
first UL DPCH or PUSCH arrives. After theinitial transmission, the node B transitsinto SIR-based closed-loop TPC.

The UE should estimate signal-to-interference ratio SIR. of the received downlink DPCH or PDSCH, respectively. The
UE should then generate TPC commands and transmit the commands according to the following rule: if SIRxy > SIRagu
then the TPC command to transmit is"down", while if SIRey < SIR g« then the TPC command to transmit is"up”.

At the Node B, soft decision on the TPC bitsis performed, and when it isjudged as ‘ down’, the transmission power
may be reduced by one power control step, whereas if judged as ‘ up’, the transmission power shall be raised by one
power control step.

When TSTD is applied, the UE can use two consecutive measurements of the received SIR in two consecutive sub-
frames to generate the power control command. An example implementation of DL power control procedure for 1.28
Mcps TDD when TSTD isapplied isgiven in Annex A.3.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over one timeslot of the complex QPSK (or 8PSK respectively) symbols of asingle DPCH or PDSCH before spreading
relative to the power of the P-CCPCH.

During a downlink transmission pause, both UE and Node B shall use the same TPC step size, which is signalled by
higher layers. The UTRAN may accumulate the TPC commands received during the pause. TPC commands that shall
be regarded as identical may only be counted once. The initial UTRAN transmission power for the first data
transmission after the pause may then be set to the sum of transmission power before the pause and a power offset
according to the accumulated TPC commands. Additionally this sum may include a constant set by the operator and a
correction term due to uncertainties in the reception of the TPC bits. The total downlink transmission power at the Node
B within one timedlot shall not exceed Maximum Transmission Power set by higher layer signaling. If the total
transmit power of all channelsin atimeslot exceeds this limit, then the transmission power of al downlink DPCHs and
PDSCHSs shall be reduced by the same amount in dB. The value for this power reduction is determined, so that the total
transmit power of all channelsin thistimesiot is equal to the maximum transmission power.

51.24.1 Out of synchronisation handling
Same asthat of 3.84 Mcps TDD, cf.[4:2:3:5:14.2.3.4.1 Out of synchronisation handling].

5.2 UL Synchronisation

5.2.1 General Description

Support of UL synchronization is mandatory for the UE.

5211 Preparation of uplink synchronization (downlink synchronization)

When a UE is powered on, it first needs to establish the downlink synchronisation with the cell. Only after the UE has
established the downlink synchronisation, it shall start the uplink synchronisation procedure.

5.2.1.2 Establishment of uplink synchronization

The establishment of uplink synchronization is done during the random access procedure and involves the UpPCH and
the PRACH.

Although the UE can receive the downlink signal from the Node B, the distance to Node B is still uncertain. This would
lead to unsynchronised uplink transmission. Therefore, the first transmission in the uplink direction is performed in a
special time-dot UpPT S to reduce interference in the traffic time-dots.

The timing used for the UpPCH is set e.g. according to the received power level of DwWPCH and/or P-CCPCH.

After the detection of the SYNC-UL sequence in the searching window, the Node B will evaluate the timing, and reply
by sending the adjustment information to the UE to modify its timing for next transmission. Thisis done with the
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FPACH within the following 4 sub-frames. After sending the PRACH the uplink synchronization is established. The
uplink synchronisation procedure shall also be used for the re-establishment of the uplink synchronisation when uplink
isout of synchronisation.

5.2.1.3 Maintenance of uplink synchronisation

Uplink synchronization is maintained in 1,28 Mcps TDD by sending the uplink advanced in time with respect to the
timing of the received downlink.

For the maintenance of the uplink synchronization, the midamble field of each uplink burst can be used.

In each uplink time slot the midamble for each UE is different. The Node B may estimate the timing by evaluating the
channel impul se response of each UE in the same time dlot. Then, in the next available downlink time slot, the Node B
will signal Synchronisation Shift (SS) commands to enable the UE to properly adjust its Tx timing.

5.2.2 UpPCH

Open loop uplink synchronisation control is used for UpPCH.

The UE may estimate the propagation delay At, based upon the path loss using the received P-CCPCH and/or DwWPCH
power.

The UpPCH is sent to the Node B advanced in time according to the timing of the received DWPCH. The time of the
beginning of the UpPCH Trx.uygpcn iS given by:

Trx-uppcr = Trx-pwpcH -2t +12*¥16 Tc

in multiple of 1/8 chips, where

Trx-uppcr 1S the beginning time of UpPCH transmission with the UE’stiming,
Trx-pween 1S the received beginning time of DwPCH with the UE’ stiming,

2At, is the timing advance of the UpPCH (UpPCHapy).

5.2.3 PRACH

The Node B shall measure the received SYNC-UL timing deviation UpPCHpgs. UpPCHpos is sent in the FPACH and is
represented as an 11 bit number (0-2047) being the multiple of 1/8 chips which is nearest to received position of the
UpPCH.

Time of the beginning of the PRACH T+x_pracH IS given by:

TTX-PRACH = TRX-PRACH _(UpPCHADV + UpPCHPOS_ 8*16 TC)

in multiple of 1/8 chips, where

Trx-pracH 1S the beginning time of PRACH transmission with the UE’ stiming,

Trx-pracH 1S the beginning time of PRACH reception with the UE’ stiming if the PRACH was a DL channel.

5.2.4 DPCH and PUSCH

The closed loop uplink synchronisation control uses layer 1 symbols (SS commands) for DPCH and PUSCH. After
establishment of the uplink synchronisation, NodeB and UE start to use the closed loop UL synchronisation control
procedure. This procedure is continuous during connected mode.

The Node B will continuously measure the timing of the UE and send the necessary synchronisation shift commandsin
each sub-frame. The UE shall derive asingle SS command separately for each controlled uplink timeslot by combining
all received SS commands that are related to the controlled time slot (cf. [8]) and that are received within the last up to
M sub-frames. The value of the “Uplink synchronisation frequency” M (1..8) is configured by higher layers.
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When the combined SS command isjudged as ‘down’, the UE transmit timing for the controlled UL timeslot shall be
delayed by one timing adjustment step of k/8 chips. When the command isjudged as ‘up’, the UE transmit timing for
the controlled UL timeslot shall be advanced by one timing adjustment step of k/8 chips. When the command is judged
as ‘do nothing’, the timing shall not be changed. The value of the “Uplink synchronisation step size” k (1..8) is
configured by higher layers.

The timing adjustment shall take place in each sub-frame satisfying the following equation:
SFN'modM =0
where

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can
be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

During a1.28 Mcps TDD to 1.28 Mcps TDD hand-over the UE shall transmit in the new cell with timing advance TA
adjusted by the relative timing difference At between the new and the old cell if indicated by higher layers:

TAnew = TA0|d + 2At.

5241 Out of synchronization handling

Same asthat of 3,84 Mcps TDD, cf.[4.2.2.3.3 Out of synchronisation handling.]

5.3 Synchronisation procedures

531 Cell search

During the initia cell search, the UE searches for acell. It then determines the DWPTS synchronisation, scrambling
code and basic midamble code, control multi-frame synchronisation and then reads the BCH. How cell searchis
typically doneis described in Annex CAD.

5.3.2 DCH synchronization

The DPCH synchronisation is the same as that of 3,84 Mcps TDD, cf. [4.4.2 Dedicated channel synchronisation].

54 Discontinuous transmission (DTX) of Radio Frames

DTX isthe same asin the 3,84 Mcps TDD option, cf. [4.5 Discontinuous transmission (DT X) of Radio Frames]. The
special burst is transmitted in both consecutive subframes (subframe#1 and #2).

5.5 Downlink Transmit Diversity

Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH and DwWPCH isoptional in UTRAN. Its
support is mandatory at the UE.

5.5.1  Transmit Diversity for PDSCH and DPCH

Closed loop Transmit Diversity or Time Switched Transmit Diversity (TSTD) may be employed as transmit diversity
scheme for downlink DPCH and PDSCH.
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5511 TSTD for PDSCH and DPCH

TSTD can be employed as transmit diversity scheme for PDSCH and downlink DPCH. An example for the transmitter
structure of the TSTD transmitter is shown in figure 6. Channel coding, rate matching, interleaving, bit-to-symbol
mapping, spreading, and scrambling are performed as in the non-diversity mode. Then the data is time multiplexed with
the midamble sequence. Then, after pulse shaping, modulation and amplification, DPCH and/or PDSCH is transmitted
from antenna 1 and antenna 2 alternately every sub-frame. Not all DPCHs and/or PDSCHSs in the sub-frame need to be
transmitted on the same antenna and not al DPCHs and/or PDSCHs within a sub-frame have to use TSTD. Figure 7
shows an example for the antenna switching pattern for the transmission of DPCH/PDSCH for the case that all physical
channels are transmitted with TSTD and are using the same antennain the sub-frame.

Switching control ANT 1

cos w_ t

M danble —

Data —»| ENC [ INT §Q

-sin w, t

Figure 6: Example for TSTD Transmitter structure for DPCH/PDSCH and P-CCPCH.

| Sub-frame (5ns) L Sub-frame (5ns) ‘|

<
<

wra | ] | Ml E
A 2 M E LI -

12.5 micro sec |

<

A 4

4
A

Figure 7: Example for the antenna swithing pattern for TSTD transmission of DPCH/PDSCH and P-
CCPCH: all physical channels are transmitted with TSTD and are using the same antennain the sub-
frame.

5.5.1.2 Closed Loop Tx Diversity for PDSCH and DPCH

The transmitter structure to support transmit diversity for DPCH and/or PDSCH transmission is shown in figure 8.
Channel coding, interleaving and spreading are done asin non-diversity mode. The spread complex valued signal isfed
to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight factors are
complex valued signals (i.e., w; = g + jb; ), in general. These weight factors are calculated on a per ot and per user
basis.

The weight factors are determined by the UTRAN.
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ANT1
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Data —}IENC |—>||NT |—>|spR+SCR|—> ANT2
j

Uplink channel estimate

Figure 8: Downlink transmitter structure to support Transmit Diversity
for DPCH and/or PDSCH transmission (UTRAN Access Point) in 1.28 Mcps TDD

5.5.2 Transmit Diversity for DWPCH

The transmitter structure to support transmit diversity for DWPCH transmission is shown in figure 9. DWPCH is

transmitted from antenna 1 and antenna 2 alternatively.
Ant1
—» FIR 1 RF j
o—

DwPCH
i / Ant2

f

Switching Control p FIR [ RF |

Figure 9: Downlink transmitter structure to support Transmit Diversity
for DWPCH transmission (UTRAN Access Point) in 1.28 Mcps TDD

5.5.3 Transmit Diversity for P-CCPCH

TSTD or Space Code Transmit Diversity (SCTD) can be employed as transmit diversity scheme for the Primary
Common Control Physical Channel (P-CCPCH)

55.3.1 TSTD Transmission Scheme for P-CCPCH

A block diagram of an example of a TSTD transmitter is shown in figure 6. Channel coding, rate matching,
interleaving, bit-to-symbol mapping, spreading, and scrambling are performed as in the non-diversity mode. Then the
datais time multiplexed with the midamble sequence. Then, after pulse shaping and modulation and amplification, P-
CCPCH istransmitted from antenna 1 and antenna 2 alternately every sub-frame. If thereisa DPCH that uses TSTD,
TSTD isalso applied to P-CCPCH. An example of the antenna-switching pattern is shown in figure 7.

554 SCTD Transmission Scheme for Beacon Channels

The use of SCTD will be indicated by higher layers. If SCTD is active within acell, SCTD shall be applied to any
beacon channel.
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The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 10, exemplary for the P-

CCPCH. Channel coding, rate matching, interleaving and bit-to-symbol mapping are performed asin the non-diversity
mode. In TxDiversity mode the beacon channel that is allocated to code c{gﬂ) is spread with the channelisation codes

(k=1)

Cg ~ and c§g=3> and scrambled with the cell specific scrambling code. The beacon channel thét is allocated to code

(x=2) j5 spread with the channelisation codes c{§™? and c{k™*

Cis
The spread sequences on code c{§™2 and code c(™* are then transmitted on the diversity antenna. The power applied

to each antenna shall be equal.

and scrambled with the cell specific scrambling code.

The use of SCTD will be indicated by higher layers.

Midamble m®
—>
A\Spreading Code’ s@ | MUX
WY, >

» X
) 4
Tx Antenna 2
Spreading Code”s® | MUX —»( +

Midamble m®@

Midamble m®)

‘/l\Spreading Code" s® MUX
P-CCPCH2
X >

N
P-CCPCH1 f)‘(\

) 4
Tx Antenna 1
Spreading Code"s® | MUX —»( +

Midamble m®
—_—p

* Spreading by s® means channelisation by ¢® and cell specific scrambling

Figure 10: Block Diagram of the transmitter (SCTD) in 1.28 Mcps TDD, exemplary for the P-CCPCH

5.6 Random Access Procedure

The physical random access procedure described below isinvoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.

5.6.1 Definitions

FPACH;. : FPACH number i

L; : Length of RACH transport blocks associated to FPACH; in sub-frames
Nracti  : The number of PRACHSs associated to the i"" FPACH

NRACHI : The number of a PRACH associated to the i!" FPACH ranging from O to Ngracni-1
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M : Maximum number transmissions in the UpPCH
WT : Maximum number of sub-framesto wait for the network acknowledgement to a sent signature
SFN’ : The sub-frame number counting the sub-frames. At the beginning of the frame with the system frame

number SFN=0 the sub-frame number is set to zero.

5.6.2 Preparation of random access

When the UE isin Idle mode, it will keep the downlink synchronisation and read the system information. From the used
SYNC-DL code in DWPCH, the UE will get the code set of 8 SYNC-UL codes (signatures) assigned to UpPCH for
random access.

The description (codes, spreading factor, midambles, time sots) of the P-RACH, FPACH, and SS-CCPCH (carrying the
FACH transport channel) channel is broadcast on the BCH.

Thus, when sending a SY NC-UL sequence, the UE knows which FPACH resources, P-RACH resources and CCPCH
resources will be used for the access.

The physical random access procedure described in this sub-clause is initiated upon request from the MAC sub-layer
(see[18] and [19]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information by a
CPHY -TrCH-Config-REQ from the RRC layer:

- The association between which signatures and which FPACHs; which FPACHs and which PRACHSs; which
PRA CHs and which CCPCHs; including the parameter values for each listed physical channel.

- Thelength L; of a RACH message associated to FPACH; can be configured to be either 1 or 2 or 4 sub-frames
corresponding to alength in time of either 5 msor 10 msor 20 ms.

NOTE 1. Ngracni PRACHSs can be associated with to FPACH,;. The maximum allowed
Ngrachi iS L.
- Theavailable UpPCH sub-channels for each Access Service Class (ASC);
NOTE 2: An UpPCH sub-channel is defined by a (sub-set of) signature(s) and sub-frame numbers.
- The set of Transport Format parameters for the PRACH message;
- The"M" maximum number transmissions in the UpPCH,;

- The"WT" maximum number of sub-framesto wait for the network acknowledgement to a sent signature; (1..4)
the maximum val ue supported by Layer 1 is 4 sub-frames.

- Theinitia signature power "Signature_Initial_Power";
- The power-ramping factor Power Ramp Step [Integer];
The above parameters may be updated from higher layers before each physical random access procedureis initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the specific PRACH message;
- The ASC for the specific Random Access procedure with the timing and power level indication;

- Thedatato be transmitted (Transport Block Set).

5.6.3 Random access procedure
The physical random-access procedure shall be performed as follows:

UE side:
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1 Set the Signature Re-Transmission Counter to M.
2 Set the Signature transmission power to Signature_Initial_Power.

3 Randomly select the UpPCH sub-channel from the available ones for the given ASC. The random function shall
be such that each of the allowed selectionsis chosen with equal probability.

4  Transmit asignature using the selected UpPCH sub-channel at the signature transmission power. In the case that
the Commanded Signature transmission Power exceeds the maximum allowed value, set the Signature
transmission Power to the maximum allowed power.

5 After sending a signature, listen to the relevant FPACH for the next WT sub-frames to get the network
acknowledgement. The UE will read the FPACH; associated to the transmitted UpPCH only in the sub-frames
fulfilling the following relation:

(SFN’ mod Li)=ngacHi ; NracHi=0;..., Nracri-1,

6 Incaseno valid answer is detected in the due time: Increase the Signature transmission power by AP, = Power
Ramp Step [dB], decrease the Signature Re-transmission counter by one and if it is still greater than 0, then
repeat from step 3; else report a random access failure to the MAC sub-layer.

7 Incaseavalid answer is detected in the due time
a) set thetiming and power level values according to the indication received by the network in the FPACH;

b) send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement, the RACH
message on the relevant PRACH. In case L; is bigger than one and the sub-frame number of the
acknowledgement is odd the UE will wait one more sub-frame. The relevant PRACH isthe Nrachi " PRACH
associated to the FPACH,; if the following equation ifs fulfilled:

(SFN" mod L)=nracHi ;
Here SFN' if the sub-frame number of the arrival of the acknowledgement.

Both on the UpPCH and on the PRACH, the transmit power level shall never exceed the indicated value signalled by
the network.

Network side:

- Thenode B will transmit the FPACH; associated the transmitted UpPCH only in the sub-frames fulfilling the
following relation:

(SFN’ mod L)=ngacHi ; Nrachi=0, ..., Nracri-1,
- The Node B will not acknowledge UpPCHSs transmitted more than WT sub-frames ago
At the reception of avalid signature:

- Measure the timing deviation with respect to the reference time T of the received first path in time from the
UpPCH and acknowl edge the detected signature sending the FPACH burst on the relevant FPACH.

For examples on the random access procedure refer to Annex CBE.

5.6.3.1 The use and generation of the information fields transmitted in the FPACH

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment.

The length and coding of the information fieldsis explained in TS25.221 sub-clause 6.3.3.1.

5.6.3.1.1 Signature Reference Number

The Signature Reference Number field contains the number of the acknowledged signature.The user equipment shall
use thisinformation to verify whether it is the recipient of the FPACH message.
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5.6.3.1.2 Relative Sub-Frame Number

The Relative Sub-Frame Number field indicates the current sub-frame number with respect to the sub-frame at which
the acknowledged signature has been detected.

The user equipment shall use thisinformation to verify whether it is the recipient of the FPACH message.

5.6.3.1.3 Received starting position of the UpPCH (UpPCHpos)

The received starting position of the UpPCH (UpPCHpos) field indirectly indicates to the user equipment the timing
adjustment it has to implement for the following transmission to the network. The node B computes the proper value for
this parameter according to the following rules: UpPCHpos = UPPT Sgypan - UPPT Srs

where

UPPT Sgypan: time of the reception in the Node B of the SYNC-UL to be used in the uplink synchronization process
UpPT Srs: time instance two symbols prior to the end of the DWPCH according to the Node B internal timing
Thisinformation shall be used by the UE to adjust its timing when accessing the network, as described in section [5.2
‘Uplink Synchronisation’] .

5.6.3.14 Transmit Power Level Command for the RACH message

Thisfield indicates to the user equipment the power level to use for the RACH message transmission on the FPACH
associated P-RACH.

The network may set this val ue based on the measured interference level (1) (in dBm) on the specific PRACH and on
the desired signal to interference ratio (SIR) (in dB) on this channel as follows:

Transmit Power Level Command for the PRACH(PRX ..., ces)

PRX pracH,des 1S the desired receive power level on the PRACH.

The UE shall add to this value the estimated path-loss to compute the power level to transmit for the PRACH.

56.4 Random access collision

When acollision is very likely or in bad propagation environment, the Node B does not transmit the FPACH or cannot
receive the SYNC-UL. In this case, the UE will not get any response from the Node B. Thusthe UE will have to adjust
its Tx time and Tx power level based on a new measurement and send a SYNC-UL again after arandom delay.

Note that at each (re-)transmission, the SYNC-UL sequence will be randomly selected again by the UE.

Note: Due to the two-step approach a collision most likely happens on the UpPCH. The resources allocated to
PRACH are virtualy collision free. This two-step approach will guarantee that the RACH resources can
be handled with conventional traffic on the same UL time dlots.
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Annex A (informative):
Power Control

A.1  Example Implementation of Downlink Power Control
in the UE

The power control may be realized by two cascaded control loops. The outer loop controls the transmission quality,
whose reference value is set by higher layers[15], by providing the reference value for the inner loop. This reference
value should be the SIR at the UE [15]. The inner loop controls the physical quantity for which the outer loop produces
the reference value (e. g. the SIR) by generating TPC commands. This may be done by comparing the measured SIR to
its reference value. When the measured value is higher than the target SIR value, TPC command = "down". When this
islower than or equal to the target SIR value, TPC command = "up".

In case of adownlink transmission pause on the DPCH or PDSCH, the receive power (RSCP) of the data can no longer
be used for inner loop SIR calculationsin the UE. In this case the UE should trace the fluctuations of the pathl oss based
on the P-CCPCH and use these values instead for generating the TPC commands. This pathl oss together with the
timeslot | SCP measurement in the data timedlot, which is ongoing, should be used to calculate avirtual SIR value:

Sl Rvirt(i) = RSCPvirt(i) - |SCP(i),

i-1
RSCP,in(i) = RSCP, + Lo — L (i) + ZTPC(k) ,

RSCP: Received signal code power in dBm
ISCP: Interference signal code power inthe DPCH / PDSCH timeslot in dBm
L: pathloss in dB measured on the P-CCPCH. The same weighting of the long- and short-term pathloss

should be used as for uplink open loop power control, see Annex A.1
i: index for the frames during atransmission pause, 1 <i < number of frames in the pause

Lo: weighted pathlossin the last frame before the transmission pause in dB
RSCP: RSCP of the data that was used in the SIR calculation of the last frame before the pausein dBm
TPC (K): + power control stepsize in dB according to the TPC bit generated and transmitted in frame k, TPC bit

"up" = +stepsize, TPC bit "down" = -stepsize

A.2  Example Implementation of Closed Loop Uplink
Power Control in Node B for 1,28 Mcps TDD

The measurement of received SIR shall be carried out periodically at Node B. When the measured value is higher than
the target SIR value, TPC command = "down". When the measurement is lower than or equal to the target SIR, TPC
command = "up".

In case of an uplink transmission pause on DPCH, the initial uplink transmission power of DPCH after the pause can be
determined by an open loop power control. After the initial transmission after the pause, a closed loop uplink power
control procedure can resume.

A.3  Example Implementation of Downlink Power Control
in UE for 1,28 Mcps TDD when TSTD is used

When TSTD is applied, the UE can use the consegutive measurements of SIR to calculate SIRavc:
SIRava(i) = WiSIR(i-1) + woSIR(i),
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where, w; + W, = 1, wy >= 0, w, >= 0, and SIR(i) is the measurement of SIR in sub-framei and SIRavg(i) isthe
measurement of SIRayg in sub-framei. If SIRavg iS greater than the target SIR value, TPC command = "down". If the
SIRavc is smaller than the target SIR value, TPC command = "up".

In case of adownlink transmission pause on the DPCH, the example in Annex A.1 can be used for DL power control
with RSCP,i4(i) and I SCP(i) replaced by RSCPayg(i) and | SCPayc(i), where

RSCPavc(i) = WiRSCPyin(i-1) + W,RSCPix(i),
|SCPAvc(i) = Wil SCP(i-1) + Wl SCP(i).

A.4  Example Implementation of open Loop Power
Control for access procedure for 1,28 Mcps TDD

The higher layer signals (on BCH) a power increment that is applied only for the access procedure. At each new
transmission of a SYNC-UL burst during the access procedure, the transmit power level can be increased by this power
increment.
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Annex B (informative):
Determination of Weight Information

Selective Transmit Diversity (STD) and Transmit Adaptive Antennas (TXAA) are examples of transmit diversity
schemes for dedicated physical channels.

B.1 STD Weights

The weight vector will take only two values depending on the signal strength received by each antenna in the uplink
dlot. For each user, the antenna receiving the highest power will be selected (i.e. the corresponding weight will be set
to1).

Table B.13: STD weights for two TX antennas

Wy W»
Antenna 1 receiving highest power 1 0
Antenna 2 receiving highest power 0 1

B.2 TxAA Weights

In ageneric sense, the weight vector to be applied at the transmitter is the w that maximises:
P=w"H"Hw )
where
H=[hy he] and w = [ wy, W, ]"

and where the column vector h; represents the estimated uplink channel impul se response for the i'th transmission
antenna, of length equal to the length of the channel impul se response.
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Annex C (informative):
Cell search procedure for 3,84 Mcps TDD

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. The cell searchistypically carried out in three steps:

Step 1: Primary synchronisation code acquisition

During the first step of the cell search procedure, the UE uses the SCH's primary synchronisation code to find a cell.
Thisistypicaly done with a single matched filter (or any similar device) matched to the primary synchronisation code
which iscommonto all cells. A cell can be found by detecting peaks in the matched filter output.

Note that for acell of SCH dot configuration case 1, the SCH can be received periodically every 15 dots. In case of a
cell of SCH dlot configuration case 2, the following SCH dlot can be received at offsets of either 7 or 8 slots from the
previous SCH dlot.

Step 2: Code group identification and slot synchronisation

During the second step of the cell search procedure, the UE uses the SCH's secondary synchronisation codes to identify
1 out of 32 code groups for the cell found in the first step. Thisistypically done by correlating the received signal with
the secondary synchronisation codes at the detected peak positions of the first step. The primary synchronisation code
provides the phase reference for coherent detection of the secondary synchronisation codes. The code group can then
uniquely be identified by detection of the maximum correlation values.

Each code group indicates a different ty< parameter and 4 specific cell parameters. Each of the cell parametersis
associated with one particular downlink scrambling code and one particular long and short basic midamble code. When
the UE has determined the code group, it can unambiguously derive the slot timing of the found cell from the detected
peak position in the first step and the tys parameter of the found code group in the second step.

Note that the modulation of the secondary synchronisation codes also indicates the position of the SCH dot withina 2
frames period, e.g. aframe with even or odd SFN. Additionally, in the case of SCH dot configuration following case 2,
the SCH dot position within one frame, e.g. first or last SCH dot, can be derived from the modulation of the secondary
synchronisation codes.

Step 3: Downlink scrambling code, basic midamble code identification and frame synchronisation

During the third and last step of the cell search procedure, the UE determines the exact downlink scrambling code, basic
midamble code and frame timing used by the found cell. The long basic midamble code can be identified by correlation
over the P-CCPCH (or any other beacon channel) with the 4 possible long basic midamble codes of the code group
found in the second step. A P-CCPCH (or any other beacon channel) always uses the midamble m® (and in case of
SCTD also midamble m®) derived from the long basic midamble code and always uses a fixed and pre-assigned
channelisation code.

When the long basic midamble code has been identified, downlink scrambling code and cell parameter are also known.
The UE can read system and cell specific BCH information and acquire frame synchronisation.

Note that even for an initial cell parameter assignment, a cell cycles through a set composed of 2 different cell
parameters according to the SFN of a frame, e.g. the downlink scrambling code and the basic midamble code of a cell
aternate for frames with even and odd SFN. Cell parameter cycling leaves the code group of a cell unchanged.

If the UE has received information about which cell parameters or SCH configurations to search for, cell search can be
simplified.
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Annex CAD (informative):
Cell search procedure for 1,28 Mcps TDD

During the initial cell search, the UE searches for acell. It then determines the DWPTS synchronization, scrambling and
basic midamble code identification, control multi-frame synchronisation and then reads the contentsin BCH. This
initial cell searchiscarried out in 4 steps:

Step 1. Search for DWPTS

During the first step of theinitial cell search procedure, the UE usesthe SYNC-DL (in DWPTS) to acquire DWPTS
synchronization to acell. Thisistypically done with one or more matched filters (or any similar device) matched to the
received SYNC-DL which is chosen from PN sequences set. A single or more matched filter (or any similar device) is
used for this purpose. During this procedure, the UE needs to identify which of the 32 possible SYNC-DL sequencesis
used.

Step 2: Scrambling and basic midamble code identification

During the second step of the initia cell search procedure, the UE receives the midamble of the P-CCPCH.The P-
CCPCH isfollowed by the DWPTS. Inthe 1,28 Mcps TDD each DWPTS code corresponds to a group of 4 different
basic midamble code. Therefore there are total 128 midamble codes and these codes are not overlapping with each
other. Basic midamble code number divided by 4 givesthe SYNC-DL code humber. Since the SYNC-DL and the group
of basic midamble codes of the P-CCPCH are related one by one (i.e, once the SYNC-DL is detected, the 4 midamble
codes can be determined), the UE knows which 4 basic midamble codes are used. Then the UE can determine the used
basic midamble code using atry and error technique. The same basic midamble code will be used throughout the frame.
As each basic midamble code is associated with a scrambling code, the scrambling code is also known by that time.
According to the result of the search for the right midamble code, UE may go to next step or go back to step 1.

Step 3: Control multi-frame synchronisation

During the third step of theinitial cell search procedure, the UE searches for the MIB( Master Indication Block) of
multi-frame of the BCH in the P-CCPCH indicated by QPSK phase modulation of the DWPTS with respect to the P-
CCPCH midamble. The control multi-frame is positioned by a sequence of QPSK symbols modulated on the DWPTS.
[n] consecutive DWPTS are sufficient for detecting the current position in the control multi-frame. According to the
result of the control multi-frame synchronisation for the right midamble code, UE may go to next step or go back to step
2.

Step 4: Read the BCH

The (complete) broadcast information of the found cell in one or several BCHs isread. According to the result the UE
may move back to previous steps or the initia cell search is finished.
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Annex CBE (informative):
Examples random access procedure for 1,28 Mcps TDD

Table-ECB.1-1: One PRACH, TTI=bms, WT=4, L =1, SF4 PRACH

Sub-frame Number 0[1](2|3|4|5]|6]|]7]8]|]9]10
Users sending on UpPCH 113|5 |7
214|168
Acknowledged user on
FPACH 112|3|4|5|6]|7
User sending on PRACH 0 11213lals5l6]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table-ECB.2-2: Two PRACHSs, TTI=10ms, WT=4, L =2, SF8 PRACH

Sub-frame Number 0O(1]2|3|4|5]|6]|]7]|8|9]10]|12
Users sending on UpPCH 11357
214|168
Acknowledged user on
EPACH 112|3|4|5|6|7
User sending on PRACH 0 ololalals!s
User sending on PRACH 1 1111313 |5|5|71|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table-ECB.3-3: Four PRACHSs, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0(1]2|3|4|5]|6|7|8|]9]10]11]12]|13
Users sending on UpPCH 1|3|5]|7
24|68

Acknowledged user on

FPACH 112|3|4|5|6|7

User sending on PRACH 0 4141|444

User sending on PRACH 1 1111|155 |5]|5

User sending on PRACH 2 2121211266 6

User sending on PRACH 3 3(3 (3 (3|7 |7 |7]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.
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Table-ECB.4-4: Two PRACHS, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0|12 |3|4|5|6[|7]|8]|]9]|10|11]12
Users sending on UpPCH 1|3|5]|7
214|168
Acknowledged user on
FPACH X1 213 X | X
User sending on PRACH 0 2122 |2
User sending on PRACH 1 1(1)11(113|3|3]|3

The FPACH isused ONLY in sub-framesO, 1, 4, 5, 8, 9,... because they correspond to the used RACH resources.
The FPACH in sub-frame O is not used because no UpPCH is preceding.
The FPACH in sub-frames 8,9 is not used because no UpPCH is preceding in the last 4 sub-frames.

In contrast to the previous examples users 4,5,6,7 are not granted because they would no lead to a RACH anyway. In
this example their grand would come too late.

User 8 is not granted because more than 4 sub-frames would have passed since the UpPCH.
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‘ Annex DF (informative):
Change history
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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1

Scope

The present document describes the Physical Layer Proceduresin the TDD mode of UTRA.

2
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3 Abbreviations

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

ACK
ASC
BCCH
BCH
CCTrCH
CDMA
caQl
CRC
DCA

DL
DPCH
DTX
FACH
FDD
HS-DSCH
HS-PDSCH
HS-SCCH
HS-SICH
ISCP
MAC
NACK
NRT
P-CCPCH
PC
PDSCH
PRACH
PUSCH
RACH
RL

RRC
RSCP
RT

RU
SBGP
SBP
SBSP
S-CCPCH
SCH
SCTD
SFN

SIR
SSCH
STD

TA

TDD

TF

TFC
TFCI
TFCS
TFRC
TFRI
TPC
TSTD
TTI
TxAA
UE

uL

Acknowledgement

Access Service Class

Broadcast Control Channel

Broadcast Channel

Coded Composite Transport Channel
Code Division Multiple Access

Channel Quality Information

Cyclic Redundancy Check

Dynamic Channel Allocation

Downlink

Dedicated Physical Channel
Discontinuous Transmission

Forward Access Channel

Frequency Division Duplex

High Speed Downlink Shared Channel
High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Shared Information Channel for HS-DSCH
Interference Signal Code Power
Medium Access Control

Negative Acknowledgement

Non-Real Time

Primary Common Control Physical Channel
Power Control

Physical Downlink Shared Channel
Physical Random Access Channel
Physical Uplink Shared Channel
Random Access Channel

Radio Link

Radio Resource Control

Received Signal Code Power

Real Time

Resource Unit

Specia Burst Generation Gap

Specia Burst Period

Specia Burst Scheduling Period
Secondary Common Control Physical Channel
Synchronisation Channel

Space Code Transmit Diversity

System Frame Number
Signal—to-Interference Ratio

Secondary Synchronisation Channel
Selective Transmit Diversity

Timing Advance

Time Division Duplex

Transport Format

Transport Format Combination
Transport Format Combination Indicator
Transport Format Combination Set
Transport Format Resource Combination
Transport Format Resource Indicator
Transmit Power Control

Time Switched Transmit Diversity
Transmission Time Interval

Transmit Adaptive Antennas

User Equipment

Uplink
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UMTS Universal Mobile Telecommunications System
UTRAN UMTS Radio Access Network
VBR Variable Bit Rate
4 Physical layer procedures for the 3,84 Mcps option

4.1 General

4.2 Transmitter Power Control

42.1 General Parameters

Power control is applied for the TDD mode to limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

All codes within one timeslot allocated to the same CCTrCH use the same transmission power, in case they have the
same spreading factor.

Table 1: Transmit Power Control characteristics

Uplink Downlink
Power control rate Variable Variable, with rate depending on
1-7 slots delay (2 slot SCH) the slot allocation.

1-14 slots delay (1 slot SCH)
TPC Step size -- 1dB or 2 dB or 3 dB
Remarks All figures are without processing and

measurement times

4.2.2 Uplink Control

4221 General Limits

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the total UE transmit power is below the maximum allowed output
power. In some cases the total UE transmit power in atimedot after uplink power control calculation might exceed the
maximum allowed output power. In these cases the calculated transmit power of al uplink physical channelsin this
timeslot shall be scaled by the same amount in dB before transmission. The total UE transmission power used shall be
the maximum allowed output power.

The UTRAN may not expect the UE to be capable of reducing its total transmit power below the minimum level
specified in [2].
4.2.2.2 PRACH

The transmit power for the PRACH is set by higher layers based on open loop power control as described in [15].

4.2.2.3 DPCH, PUSCH and HS-SICH

The transmit power for DPCH, PUSCH and HS-SICH is set by higher layers based on open loop power control as
described in [15].

In the case that an ACK is being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power
of the entire HS-SICH. This power offset shall be signalled by higher layers.

3GPP
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42231 Gain Factors

Two or more transport channels may be multiplexed onto a CCTrCH as described in [9]. These transport channels
undergo rate matching which involves repetition or puncturing. This rate matching affects the transmit power required
to obtain a particular Ey/No. Thus, the transmission power of the CCTrCH shall be weighted by a gain factor f3.

There are two ways of controlling the gain factors for different TFC's within a CCTrCH transmitted in aradio frame:
- PBissignadled for the TFC, or
- Biscomputed for the TFC, based upon the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate 3 valuesto all TFC'sin the TFCS for a CCTrCH.
The two methods are described in sections 4.2.2.3.1.1 and 4.2.2.3.1.2 respectively. Several reference TFC' s for several
different CCTrCH’s may be signalled from higher layers.

The weight and gain factors may vary on aradio frame basis depending upon the current SF and TFC used. The setting
of weight and gain factors is independent of any other form of power control. That means that the transmit power Py is
calculated according to the formula given in [15] and then the weight and gain factors are applied on top of that, cf.
[20].

422311 Signalled Gain Factors

When the gain factor f3; is signalled by higher layers for a certain TFC, the signalled values are used directly for
weighting DPCH or PUSCH within a CCTrCH. Exact values are given in [10].

422312 Computed Gain Factors
The gain factor §; may also be computed for certain TFCs, based on the signalled settings for areference TFC:

Let B denote the signalled gain factor for the reference TFC. Further, let § denote the gain factor used for the j-th
TFC.

Definethevariable: K, 4 = Z RM; [N,

where RM, is the semi-static rate matching attribute for transport channel i, N; is the number of bits output from the
radio frame segmentation block for transport channel i and the sum is taken over al the transport channelsi in the
reference TFC.

Similarly, definethe variable K = Z RM, [N,
|
where the sum is taken over al the transport channelsi in the j-th TFC.

. _ 1
Moreover, define the variable L, = Z—
~

where SF; is the spreading factor of DPCH or PUSCH i and the sum istaken over all DPCH or PUSCH i used in the
reference TFC.

1
Similarly, definethevariable L; = Z?
I i

where the sum is taken over all DPCH or PUSCH i used in thej-th TFC.

The gain factors S for the j-th TFC are then computed as follows:

3GPP
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No quantisation of [3; is performed and as such, values other than the quantised 3; given in [10] may be used.

4.2.2.3.2 Out of synchronisation handling

As stated in 4.2.3.3, the association between TPC commands sent on uplink DPCH and PUSCH, with the power
controlled downlink DPCH and PDSCH is signaled by higher layers. In the case of multiple DL CCTrCHsit is possible
that an UL CCTrCH will provide TPC commands to more than one DL CCTrCH.

In the second phase of synchronisation evaluation, as defined in 4.4.2.1.2, the UE shall shut off the transmission of an
UL CCTrCH if the following criteria are fulfilled for any one of the DL CCTrCHs commanded by its TPC:

- The UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q,, and in addition, no specia burst, as defined in 4.5, is detected with quality above athreshold,
Quout- Qout @d Qg are defined implicitly by the relevant testsin [2]. If the UE detects the beacon channel
reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation period for
the burst quality evaluation and for the Special Burst detection window.

UE shall subsequently resume the uplink transmission of the CCTrCH if the following criteria are fulfilled:

- The UE estimates the received dedicated CCTrCH burst reception quality over the last 160 ms period to be better
than a threshold Q;, or the UE detects a burst with quality above threshold Qg,, and TFCI decoded to be that of
the Specia Burst. Q;, and Qg are defined implicitly by the relevant testsin [2]. If the UE detects the beacon
channel reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation
period for the burst quality evaluation and for the Special Burst detection window.

4.2.3 Downlink Control

4231 P-CCPCH

The Primary CCPCH transmit power is set by higher layer signalling and can be changed based on network conditions
on adow basis. The reference transmit power of the P-CCPCH is broadcast on BCH or individually signalled to each
UE.

4.2.3.2 S-CCPCH, PICH

The relative transmit power of the Secondary CCPCH and the PICH compared to the P-CCPCH transmit power are set
by higher layer signalling. The PICH power offset relative to the P-CCPCH reference power is signalled on the BCH.

4.2.3.3 SCH

The SCH transmit power is set by higher layer signalling [16]. The valueis given relative to the power of the P-
CCPCH.

4.2.3.3A4-2.3-4 PNBSCH

The PNBSCH transmit power is set by higher layer signalling [16]. The value given is relative to the power of the P-
CCPCH

4.2.3.44.23.5 DPCH, PDSCH

Theinitial transmission power of the downlink DPCH and the PDSCH shall be set by the network. If associated uplink
CCTrCHsfor TPC commands are signalled to the UE by higher layers (mandatory for a DPCH), the network shall
transit into inner loop power control after the initial transmission. The UE shall then generate TPC commands to control
the network transmit power and send them in the TPC field of the associated uplink CCTrCHs. An example on how to
derive the TPC commands and the definition of the inner loop power control are given in Annex A.1. A TPC command
sent in an uplink CCTrCH controls all downlink DPCHs or PDSCHs to which the associated downlink CCTrCH is
mapped to.
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In the case that no associated downlink data is scheduled within 15 timeslots before the transmission of a TPC
command then thisis regarded as a transmission pause. The TPC commands in this case shall be derived from
measurements on the P-CCPCH. An example solution for the generation of the TPC command for this caseis givenin
Annex A 1.

Each TPC command shall always be based on all associated downlink transmissions received since the previous related
TPC command. Related TPC commands are defined as TPC commands associated with the same downlink CCTrCHs.
If there are no associated downlink transmissions between two or more uplink transmissions carrying related TPC
commands, then these TPC commands shall be identical and they shall be regarded by the UTRAN asasingle TPC
command. This rule applies both to the case where the TPC commands are based on measurements on the associated
CCTrCH or, in the case of atransmission pause, on the P-CCPCH.

As aresponse to the received TPC command, UTRAN may adjust the transmit power. When the TPC command is
judged as "down", the transmission power may be reduced by the TPC step size, whereasiif judged as "up”, the
transmission power may be raised by the TPC step size.

The UTRAN may apply an individual offset to the transmission power in each timed ot according to the downlink
interference level at the UE.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over onetimedot of the complex QPSK symbols of a single DPCH or PDSCH before spreading relative to the power of
the P-CCPCH.

During a downlink transmission pause, both UE and Node B shall use the same TPC step size which is signalled by
higher layers. The UTRAN may accumulate the TPC commands received during the pause. TPC commands that shall
be regarded asidentical may only be counted once. Theinitial UTRAN transmission power for the first data
transmission after the pause may then be set to the sum of transmission power before the pause and a power offset
according to the accumulated TPC commands. Additionally this sum may include a constant set by the operator and a
correction term due to uncertainties in the reception of the TPC bits. The total downlink transmission power at the Node
B within one timeslot shall not exceed Maximum Transmission Power set by higher layer signalling. If the total
transmit power of al channelsin atimesot exceeds this limit, then the transmission power of al downlink DPCHs and
PDSCHs shall be reduced by the same amount in dB. The value for this power reduction is determined, so that the total
transmit power of al channelsin thistimeslot is equal to the maximum transmission power.

4.2.345.1 Out of synchronisation handling

When the dedicated physical channel out of sync criteria based on the received burst quality is as given in the
subclause 4.4.2 then the UE shall set the uplink TPC command = "up". The CRC based criteria shall not be taken into
account in TPC bit value setting.

4.2.3.56 HS-PDSCH

The HS-PDSCH power control is under the control of the NodeB.

42374.2.3.6 HS-SCCH

Higher layers shall indicate theinitial transmit power of the HS-SCCH. How exactly thisinformation is taken into
account in the power setting is at the discretion of the NodeB.

Following theinitial transmission, the NodeB may optionally power control the HS-SCCH. This may be done using
TPC commands sent by the UE in the HS-SICH.

The UE shall set the TPC commandsin the HS-SICH in order to control the transmit power of the HS-SCCH. The TPC
commands shall be set in order to meet the HS-SCCH target BLER.

The accuracy of the received HS-SCCH BLER estimate made by the UE may be enhanced by a suitable use of the
HCSN field received within the HS-SCCH itself [9]. Thisfield shall initially be set to zero and shall be incremented by
the NodeB each time an HS-SCCH is transmitted to the UE.
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4.3 Timing Advance

UTRAN may adjust the UE transmission timing with timing advance. The initial value for timing advance (TAhys) will
be determined in the UTRAN by measurement of the timing of the PRACH. The required timing advance will be
represented as an 6 bit number (0-63) 'UL Timing Advance TA, being the multiplier of 4 chips which is nearest to the
required timing advance (i.e. TAgns = TAy % 4 chips).

When Timing Advance is used the UTRAN will continuously measure the timing of atransmission from the UE and
send the necessary timing advance value. On receipt of this value the UE shall adjust the timing of its transmissions
accordingly in steps of +4chips. The transmission of TA values is done by means of higher layer messages. Upon
receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the
frame number specified by higher layer signaling. The UE is signaled the TA value in advance of the specified frame
activation time to allow for local processing of the command and application of the TA adjustment on the specified
frame. Node-B is aso signaled the TA value and radio frame number that the TA adjustment is expected.to take place.

If TA isenabled by higher layers, after handover the UE shall transmit in the new cell with timing advance TA adjusted
by the relative timing difference At between the new and the old cell:

TAnew = TA0|d + 2At.

4.4 Synchronisation procedures

441 Cell Search

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. How cell search istypically done is described in Annex C.

4.4.2 Dedicated channel synchronisation
4421 Synchronisation primitives

4421.1 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

44212 Downlink synchronisation primitives

Layer 1 in the UE shall check the synchronization status of each DL CCTrCH individually in every radio frame All
bursts and transport channels of a CCTrCH shall be taken into account. Synchronisation status is indicated to higher
layers, using the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitives. For dedicated physical channels configured
with Repetition Periods [15 ] only the configured active periods shall be taken into account in the estimation. The status
check shall aso include detection of the Special Bursts defined in 4.5 for DTX.

The criteriafor reporting synchronization status are defined in two different phases.

Thefirst phase lasts until 160 ms after the downlink CCTrCH is considered to be established by higher layers. During
thistime, Out-of-sync shall not be reported. In-sync shall be reported using the CPHY -Sync-IND primitive if any one of
the following three criteriais fulfilled.

a) The UE estimates the burst reception quality over the previous 40 ms period to be better than a threshold Q;,.
This criterion shall be assumed not to be fulfilled before 40 ms of burst reception quality measurement have been
collected.

b) At least one transport block with a CRC attached is received inaTTI ending in the current frame with correct
CRC.

¢) The UE detects at least one Specia Burst. Specia Burst detection shall be successful if the burst is detected with
quality above athreshold, Qg,,, and the TFCI is decoded to be that of the Specia Burst.
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The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers..
During this phase both Out-of-Sync and In-Sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if all three of the following criteriaare
fulfilled:

- the UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q. The value, Qq is defined implicitly by the relevant testsin [2];

- no Specia Burst is detected with quality above athreshold Qg Within the last 160 ms period. The value Qgout
isdefined implicitly by the relevant testsin [2];

- over the previous 160 ms, no transport block has been received with a correct CRC

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE shall use 320
ms estimation period for the burst quality evaluation and for the Special Burst and CRC detection window.

In-sync shall be reported using the CPHY -Sync-IND primitive if any of the following criteriais fulfilled:

- the UE estimates the received burst reception quality over the last 160 ms period to be better than athreshold Q.
Thevalue, Q, is defined implicitly by the relevant testsin [2].

- the UE detects at least one Specia Burst with quality above a threshold Qg,, within the last 160 ms period. The
value, Qgin, is defined implicitly by the relevent testsin [2].

- at least one transport block with a CRC attached isreceived inaTTI ending in the current frame with correct
CRC.

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE uses 320 ms
estimation period for the burst quality eval uation and for the Special Burst detection window.

If no data are provided by higher layers for transmission during the second phase on the downlink dedicated channel
then DTX shall be applied as defined in section 4.5.

How the primitives are used by higher layersis described in [15]. The above definitions may lead to radio frames where
neither the In-Sync or Out-of-Sync primatives are reported.
4.4.2.1.3 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status, individually for each UL CCTrCH of the
radio link. Synchronisation statusis indicated to the RL Failure/Restored triggering function using either the CPHY -
Sync-IND or CPHY -Out-of-Sync-IND primitive.

The exact criteriafor indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
burst quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.

4.4.2.2 Radio link monitoring

44221 Downlink radio link failure

The downlink CCTrCHs are monitored by the UE, to trigger radio link failure procedures. The downlink CCTrCH
failure statusis specified in [15], and is based on the synchronisation status primitives CPHY -Sync-IND and CPHY -
Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. These primitives shall provide status for each DL
CCTrCH separately.

44222 Uplink radio link failure/restore

The uplink CCTrCHs are monitored by the Node B in order to trigger CCTrCH failure/restore procedures. The uplink
CCTrCH failure/restore status is reported using the synchronisation status primitives CPHY -Sync-IND and CPHY -Out-
of-Sync-IND, indicating in-sync and out-of-sync respectively.

When the CCTrCH isin the in-sync state, Node B shall start timer T_RLFAILURE after receiving N_OUTSYNC _IND
consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon receiving successive
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N_INSYNC_IND in-syncindications. If T_RLFAILURE expires, Node B shall indicate to higher layers which
CCTrCHs are out-of-sync using the synchronization status primitives. Furthermore, the CCTrCH state shall be changed
to the out-of-sync state.

When a CCTrCH isin the out-of-sync state, after receiving N_INSYNC_IND successive in-sync indications Node B
shall indicate that the CCTrCH has re-established synchronisation and the CCTrCH’ s state shall be changed to the in-
sync-state. The specific parameter settings (values of T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC _IND) are
configurable, see[16].

4.5 Discontinuous transmission (DTX) of Radio Frames

DTX isapplied to CCTrCHs mapped to dedicated and shared physical channels (PUSCH, PDSCH, UL DPCH and DL
DPCH), if the total hit rate of the CCTrCH differs from the total channel bit rate of the physical channels allocated to
this CCTrCH.

Rate matching is used in order to fill resource units completely, that are only partially filled with data. In the case that
after rate matching and multiplexing no data at al is to be transmitted in a resource unit the complete resource unit is
discarded from transmission. This applies aso to the case where only one resource unit is allocated and no data has to
be transmitted.

4.5.1 Use of Special Bursts for DTX

In case there are no transport blocks provided for transmission by higher layers for any given CCTrCH after link
establishment, then a Special Burst shall be transmitted in the first allocated frame of the transmission pause. If,
including the first frame, there is a consecutive period of Special Burst Period (SBP) frames without transport blocks
provided by higher layers, then another special burst shall be generated and transmitted at the next possible frame. This
pattern shall be continued until transport blocks are provided for the CCTrCH by the higher layers. SBP shall be
provided by higher layers. The value of SBP shall be independently specified for uplink and for downlink and shall be
designated as

SBGP (special burst generation period) for uplink transmissions
SBSP (special burst scheduling parameter) for downlink transmissions
The default value for both SBGP and SBSP shall be 8.

This special burst shall have the same slot format as the burst used for data provided by higher layers. The specia burst
isfilled with an arbitrary bit pattern, contains a TFCI and TPC bitsif inner loop PC is applied and is transmitted for
each CCTrCH individually on the physical channel which is defined to carry the TFCI. The TFCI of the special burst is
filled with "0" bits. The transmission power of the specia burst shall be the same as that of the substituted physical
channel of the CCTrCH carrying the TFCI.

4.5.2  Use of Special Bursts for Initial Establishment / Reconfiguration

Upon initia establishment or reconfiguration for either 160 ms following detection of in-sync, or until the first transport
block isreceived from higher layers, both the UE and the Node B shall transmit the special burst for each CCTrCH for
each assigned resource which was scheduled to include a TFCI.

4.6 Downlink Transmit Diversity

Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, HS-SCCH, HS-PDSCH, and SCH is
optiona in UTRAN. Its support is mandatory at the UE.

4.6.1  Transmit Diversity for PDSCH, DPCH, HS-SCCH and HS-PDSCH

The transmitter structure to support transmit diversity for PDSCH, DPCH, HS-SCCH, and HS-PDSCH transmission is
shown in figure 1. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex
valued signal is fed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The
weight factors are complex valued signals (i.e., w; = & + jby;), in general. These weight factors are calculated on a per
slot and per user basis.
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The weight factors are determined by the UTRAN. Examples of transmit diversity schemes are given in annex B.
ANT1 j
)= H =

A
Midamble —————————— w, Y

MUX

Data —»IENC |—>||NT |—>|5PR+SCR|—> ANT2 ,

w, v

<
Uplink channel estimate

Figure 1: Downlink transmitter structure to support Transmit Diversity
for PDSCH, DPCH, HS-SCCH, and HS-PDSCH transmission (UTRAN Access Point)

4.6.2 Transmit Diversity for SCH

Time Switched Transmit Diversity (TSTD) can be employed as transmit diversity scheme for the synchronisation
channel.

46.2.1 SCH Transmission Scheme

The transmitter structure to support transmit diversity for SCH transmission is shown in figure 2. P-SCH and S-SCH are
transmitted from antenna 1 and antenna 2 alternatively. An example for the antenna switching pattern is shown in figure

3.
i/ Ant 1
P-SCH —» FIR P RF

oO—-

f i/ Ant 2
Switching Control p FIR | RF

Figure 2: Downlink transmitter structure to support Transmit Diversity
for SCH transmission (UTRAN Access Point)

S-SCH
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Frame(15slot) Frame(15slot)
TR
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Ant #1 bic1 bic1
Co Co
Ant #2 bic1 bic1

Figure 3: Antenna Switching Pattern (Case 2)

4.6.3  Transmit Diversity for Beacon Channels

Space Code Transmit Diversity (SCTD) for beacon channels may be employed optionally in the UTRAN. The support
is mandatory in the UE. The use of SCTD will be indicated by higher layers. If SCTD is active within acell :-

- SCTD shall be applied to any beacon channel, and

- the maximum number Ky of midambles for burst type 1 that are supported in this cell may be 8 or 16, see [8]. The
case of Kcg =4 midamblesis not alowed for this burst type.

46.3.1 SCTD Transmission Scheme

The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 4. Channel coding, rate

matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space Code Transmit
Diversity mode the data sequence is spread with the channelisation codes c{&™ and c{§™? and scrambled with the cell

specific scrambling code. The spread sequence on code cl(g=2> is then transmitted on the diversity antenna. The power

applied to each antenna shall be equal.

Midamble 1.—» TX.
Antenna 1

SPR-SCR ¢(1) > Y

xXCcZ

Encoded and Interleaved Data—>
Symbols, 2 datafields

» SPR-SCRc(2) > TX.
M Antenna 2
U
7
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD

4.7 Random access procedure

The physical random access procedure described below isinvoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.
Retransmission on the RACH in case of failed transmission (e.g. due to acollision) is controlled by higher layers. Thus,
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the backoff agorithm and associated handling of timersis not described here. The definition of the RACH in terms of
PRACH Access Service Classes is broadcast on the BCH in each cell. Parameters for common physical channel uplink
outer loop power control are also broadcast on the BCH in each cell. The UE needs to decode this information prior to
transmission on the RACH. Higher layer signalling may indicate, that in some frames atimeslot shall be blocked for
RACH uplink transmission.

4.7.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request from the MAC sublayer (see
[18] and [19]).

Note: The selection of a PRACH is done by the RRC Layer.

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
RRC layer using the primitives CPHY -TrCH-Config-REQ and CPHY -RL - Setup/M odify-REQ.

- theavailable PRACH channelization codes (There is a 1-1 mapping between the channelization code and the
midambl e shift as defined by RRC) for each Access Service Class (ASC) of the selected PRACH (the selection
of aPRACH is done by the RRC ). CPHY -RL-Setup/Modify-REQ);

- thetimeslot, spreading factor, and midamble type(direct or inverted) for the selected PRACH (CPHY -RL-
Setup/Modify-REQ);

- the RACH Transport Format (CPHY -TrCH-Config-REQ);
- the RACH transport channel identity (CPHY -TrCH-Config-REQ)

- the set of parameters for common physical channel uplink outer loop power control (CPHY -RL-Setup/Modify-
REQ).

NOTE: The above parameters may be updated from higher layers before each physical random access procedure
isinitiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
MAC:

- the ASC of the PRACH transmission;
- the datato be transmitted (Transport Block Set).

the selected ASC sub-channel. The ASC subchannel is defined in reference [18]. The value is passed in the
PHY -Data-REQ isthe CENcg .

In addition, Layer 1 may receive information from higher layers, that atimesiot in certain frames shall be blocked for
PRACH uplink transmission.

The physical random-access procedure shall be performed as follows:

1 Randomly select one channelization code from the set of available codes for the selected ASC. The random
function shall be such that each code is chosen with equal probability.

2 Determine the midamble shift to use, based on the selected channelization code.

3 Set the PRACH message transmission power level according to the specification for common physical channels
in uplink (see subclause 4.2.2.2).

4  Transmit the RACH Transport Block Set (the random access message) with no timing advance in the selected
sub-channel using the selected channelization code.

4.8 DSCH procedure

The physical downlink shared channel procedure described below shall be applied by the UE when the physical layer
signaling either with the midamble based signalling or TFCI based signalling is used to indicate for the UE the need for
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PDSCH detection. There is aso a third aternative to indicate to the UE the need for the PDSCH detection and thisis
done by means of higher layer signalling, already described in [8].

4.8.1 DSCH procedure with TFCI indication

When the UE has been alocated by higher layers to receive data on DSCH using the TFCI, the UE shall decode the
PDSCH in the following cases:

- Incase of astandalone PDSCH the TFCI islocated on the PDSCH itself, then the UE shall decode the TFCI and
based on which data rate was indicated by the TFCI, the decoding shall be performed. The UE shall decode
PDSCH only if the TFCI word decode corresponds to the TFC part of the TFCS given to the UE by higher
layers.

- Incasethat the TFCI islocated on the DCH, the UE shall decode the PDSCH frame or framesiif the TFCI on the
DCH indicates the need for PDSCH reception. Upon reception of the DCH time dot or time slots, the PDSCH
dot (or first PDSCH dlot) shall start SN n+2 after the DCH frame containing the TFCI, where n indicates the
SFN on which the DCH is received. In the case that the TFCI is repeated over severa frames, the PDSCH slot
shall start SN n+2 after the frame having the DCH slot which contains the last part of the repeated TFCI.

4.8.2 DSCH procedure with midamble indication

When the UE has been allocated by higher layers to receive PDSCH based on the midamble used on the PDSCH
(midamble based signalling described in [8]), the UE shall operate as follows:

- The UE shall test the midamble it received and if the midamble received was the same as indicated by higher
layers to correspond to PDSCH reception, the UE shall detect the PDSCH data according to the TF given by the
higher layersfor the UE.

- Incase of multiple time slot allocation for the DSCH indicated to be part of the TF for the UE, the UE shall
receive al timedotsif the midamble of the first timeslot of PDSCH was the midamble indicated to the UE by
higher layers.

- In case the standalone PDSCH (no associated DCH) contains the TFCI the UE shall detect the TF indicated by
the TFCI on PDSCH.

4.9 Node B Synchronisation Procedure over the Air

An option exists to use cell sync bursts to achieve and maintain Node B synchronisation [20]. This optional procedureis
based on transmissions of cell synchronisation bursts [10] in predetermined timeslots normally assigned to contain
PRACH, according to an RNC schedule. Such soundings between neighbouring cells facilitate timing offset
measurements by the cells. The timing offset measurements are reported back to the RNC for processing. The RNC
generates cell timing updates that are transmitted to the Node Bs and cells for implementation.

When Cell Sync Bursts are used to achieve and maintain intercell Synchronisation there are three distinct phases, with a
potential additional sub-phase involving late entrant cells.

49.1 Frequency Acquisition Phase

The frequency acquisition phase is used to bring cells of an RNS area to within frequency limits prior to initial
synchronisation. No traffic is supported during this phase. In this phase cell(s) identified as master time reference shall
transmit cell sync bursts [10] specified by higher layers continuously, i. e. onein every timeslot. All other cells shall
listen for transmissions and shall perform frequency locking to the transmissions received. They shall signa
completion of frequency acquisition to the RNC and begin continuous transmission of cell sync bursts specified by
higher layers.

4.9.2 Initial Synchronisation
For Initial Phase, where no traffic is supported, the following procedure for initial synchronisation may be used to bring

cells of an RNS areainto synchronisation at network start up. In this phase each cell shall transmit cell sync bursts[10]
according to the higher layer command. All cells use the same cell sync burst code and code offset. Each cell shall
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listen for transmissions from other cells. Each cell shall report the timing and received SIR of successfully detected cell
sync bursts to the RNC. The RNC uses these measurements to adjust the timing of each cell to achieve the required
synchronisation accuracy.

4.9.3 Steady-State Phase

The steady-state phase is used to maintain the required synchronisation accuracy. With the start of the steady-state
phase, traffic is supported in acell. A procedure that may be used for the steady-state phase involves cell synch bursts
[10] that are transmitted and received without effect on existing traffic. Higher layers signal the transmit parameters, i.
e. when to transmit which code and code offset, and which transmit power to use. The higher layers also signal to
appropriate cells the receive parametersi. e. which codes and code offsets to measure in a certain timeslot. Upon
determination of errorsin timing, the RNC may adjust the timing of acell or cells.

494 Late entrant cells

A procedure that may be used for introducing new cellsinto an aready synchronised RNS involves the one time
transmission of asingle cell sync burst [10] (scheduled by higher layers) by al neighbour cells of the late entrant cell.
and received by the late entrant cell. The RNC may use this information to adjust the late entrant cell sufficiently to
alow the cell to enter steady state phase.

4.10 Idle periods for IPDL location method

4.10.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name |PDL) during which time transmission of all channels from a Node B is temporarily ceased, except for the SCH
transmission. During these idle periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a determined pattern according to higher layer parameters. Anidle period has a
duration of one time slot. During idle periods only the SCH is transmitted. No attempt is made to prevent data loss.

In general there are two modes for these idle periods:
- Continuous mode, and
- Burst mode.

In continuous mode the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be calcul ated.
The bursts are separated by a period where no idle periods occur.

The time difference measurements can be performed on any channel. If the P-CCPCH fallsin an idle slot, UTRAN may
decide not to transmit the P-CCPCH in two consecutive frames, the first of these two frames containing the idle slot.
Thisoption issignalled by higher layers.

4.10.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:

IP_Status: Thisisalogic value that indicates if the idle periods are arranged in continuous or burst mode.

| P_Spacing: The number of 10 msradio frames between the start of a radio frame that contains an idle period and
the next radio frame that contains the next idle period. Note that thereis at most oneidle period in a
radio frame.

IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start isthe SFN of

the first frame with idle periods and in case of burst mode IP_Start defines the number of frames
after Burst_Start with the first frame with idle periods.

IP_Slot: The number of the dot that hasto beidle[0..14].
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IP_PCCPCH: Thislogic value indicates, if the P-CCPCH is switched off in two consecutive frames. The first of
these two frames contains the idle period.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start is the SFN where the first burst
of idle periods starts.

Burst_Length:  The number of idle periodsin aburst of idle periods.

Burst_Freq: Specifies the time between the start of a burst and the start of the next burst. 256xBurst_Freq is the
number of radio frames between the start of a burst and the start of the next burst.

4.10.3 Calculation of idle period position

In burst mode, burst #0 starts in the radio frame with SFN = 256xBurst_Start. Burst #n starts in the radio frame with
SFN = 256xBurst_Start + nx256xBurst_Freq ( n=0,1,2, ...). The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst
sequence is terminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted
with burst #0 followed by burst #1 etc., as described above.

Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst startsin the radio frame with SFN = 0. In case of continuous mode the parameter |P_Start defines the first
frame with idle periods.

The position of an idle period is defined by two values: IP_Frame(x) and IP_Slot. IP_Frame(x) defines the X" frame
within a burst that contains the idle period. IP_Slot defines the slot in that frame during which no transmission takes
place except for the SCH.

The actua frame with idle periods within aburst is calculated as follows:

IP_Frame(x) = IP_Start + (x-1) x IP_Spacingwithx=1, 2, 3, ....

If the parameter IP_PCCPCH is set to 1, then the P-CCPCH will not be transmitted in the frame IP_Frame(x) +1 within
aburst.

Figure 5 below illustrates the idle periods for the burst mode case, if the IP_P-CCPCH parameter is set to 0.
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Figure 5: Idle Period placement in the case of burst mode operation with IP_P-CCPCH parameter set
to 0

4.11 HS-DSCH Procedure

4.11.1 Link Adaptation Procedure

For HS-DSCH, the modulation scheme and effective code rate shall be selected by higher layers located within the
NodeB. This shall be achieved by appropriate selection of an HS-DSCH transport block size, modulation format and
resources by higher layers. Selection of these parameters may be based on CQI reports from the UE.

The overall HS-DSCH link adaptation procedure consists of two parts:
Node B procedure:

1) The NodeB shall transmit HS-SCCH carrying a UE identity identifying the UE for which HS-DSCH TTI
allocation has been given. In the case of HS-DSCH transmissionsin consecutive TTIs to the same UE, the same
HS-SCCH shall be used for associated signalling.

2) The NodeB transmits HS-DSCH to the UE using the resources indicated in the HS-SCCH.

3) Upon receiving the HS-SICH from the respective UE, the status report (ACK/NACK and CQI) shall be passed to
higher layers.

UE procedure:

1) When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as
signalled to it by higher layers. The information carried on the HS-SCCH is described in [8].

2) Inthe casethat aHS-SCCH isidentified to be correct by its CRC, the UE shall read the HS-PDSCHs indicated
by the HS-SCCH. In the case that aHS-SCCH isidentified to be incorrect, the UE shall discard the data on the
HS-SCCH and return to monitoring.

3) After reading the HS-PDSCHs, the UE shall generate an ACK/NACK message and transmit thisto the NodeB in
the associated HS-SICH, along with the most recently derived CQI.
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4.11.2 HS-DSCH Channel Quality Indication Procedure

The quality indicator sent by the UE on the HS-SICH is arecommended Transport Format Resource Combination,
TFRC. The recommended TFRC shall be based on the HS-PDSCH resources most recently received by the UE and
refersto the possible transport block sizes and modulation schemes available for these resources. Hence the channel
quality indicator (CQI) consists only of the Transport Block Size and Modulation Format fields of the TFRI. The UE
adopts the same mapping table for these fields asis used by the NodeB.

The reporting procedure is as follows:

1. The UE receives a message on an HS-SCCH telling it which resources have been alocated to it for the next
associated HS-DSCH transmission.

2. The UE readsthe HS-DSCH transmission, and makes the necessary measurements to derive a CQI that it
estimates would give it the highest throughput for the allocated resources whilst still meeting a specified
threshold BLER of 10%.

3. The UE reports the most recently derived CQI to the NodeB in the next available HS-SICH.

5 Physical layer procedures for the 1.28 Mcps option

51 Transmitter Power Control

The basic purpose of power control isto limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

The main characteristics of power control are summarized in the following table.

Table 2: Transmit Power Control characteristics

Uplink Downlink

Power control rate Variable Variable

Closed loop: 0-200 cycles/sec. Closed loop: 0-200 cycles/sec.
Open loop: (about 200us —
3575us delay )

Step size 1,2,3 dB (closed loop) 1,2,3 dB (closed loop)

Remarks All figures are without processing
and measurement times

Note: All codes within one timeslot allocated to the same CCTrCH use the same transmission power in case they have
the same Spreading Factor.

511 Uplink Control

511.1 General limits

By means of higher layer signalling, the Maximum_Allowed_UL_TX __power for uplink may be set to a value lower
than what the terminal power classis capable of. The total transmit power shall not exceed the allowed maximum. If
this would be the case, then the transmit power of al uplink physical channelsin atimeslot is reduced by the same
amount in dB.

5.1.1.2 UpPCH

The transmit power for the UpPCH is set by higher layers based on open loop power control as described in [15]
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5.1.1.3 PRACH

The transmit power for the UpPCH is set by higher layers based on open loop power control as described in [15].

5.1.1.4 DPCH and PUSCH

The closed loop power control makes use of layer 1 symbolsin the DPCH and PUSCH. The power control step can take
the values 1,2,3 dB within the overall dynamic range 80dB. Theinitial transmission power for uplink DPCH and
PUSCH issignalled by higher layers.

Closed-loop TPC is based on SIR and the TPC processing procedures are described in this section.

The node B should estimate signal-to-interference ratio SIR. of the received uplink DPCH or PUSCH, respectively.
The node B should then generate TPC commands and transmit the commands according to the following rule: if SIRe
> SIRiage then the TPC command to transmit is "down”, while if SIRey < SIR g« then the TPC command to transmit is

up".

At the UE, soft decision on the TPC bitsis performed, and when it isjudged as ‘down’, the mobile transmit power shall
be reduced by one power control step, whereasif it isjudged as ‘up’, the mobile transmit power shall be raised by one
power control step. A higher layer outer loop adjusts the target SIR. This scheme allows quality based power control.

The closed loop power control procedure for UL DPCH and PUSCH is not affected by the use of TSTD.

An example of UL power control procedure for DPCH isgivenin Annex A.3.

5.1.14.1 Gain Factors
Same asthat of 3.84 Mcps TDD, cf. [4.2.2.3.1  Gain Factors).

5.1.1.4.2 Out of synchronization handling
Same as that of 3.84 Mcps TDD, cf.[4.2.2.3.3 Out of synchronisation handling].

5.1.1.5 HS-SICH

The transmit power of the HS-SICH shall be set by the UE according to the procedures described below. In the case that
an ACK is being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power of the entire HS-
SICH. This power offset shall be signalled by higher layers.

On receipt of a TPC command in the HS-SCCH, the UE shall adjust the HS-SICH transmit power according to the
power control step size specified by higher layers. However, for the first HS-SICH transmission following the first
detected HS-SCCH transmission, or the first HS-SICH transmission following a gap of one or more detected HS-SCCH
transmissions to the UE, the UE shall use open loop power control to set the HS-SICH transmit power for that
transmission. In this case, the transmit power of the HS-SICH, Pys gcn, shall be calculated using the following
eguation:;

PHS-SICH = LP—CCPCH + PRXHSSICH,da

where Lp.ccpen 1S the measured pathloss from the NodeB (based on the P-CCPCH received power level) and PRX s
sicH.des 1S the desired receive power level on the HS-SICH when aNAK is being transmitted, which shall be signalled to
the UE by higher layers.

51.2 Downlink Control

5121 P-CCPCH

Same asthat of 3.84 Mcps TDD, cf.[4.2.3.1 P-CCPCH].

5.1.2.2 The power of the FPACH

The transmit power for the FPACH is set by the higher layer signalling [16].
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5.1.2.3 S-CCPCH, PICH

Same asthat of 3.84 Mcps TDD, cf.[4.2.3.2 S-CCPCH , PICH].

5.1.2.4 DPCH, PDSCH

Theinitial transmission power of the downlink Dedicated Physical Channel is set by the higher layer signalling until the
first UL DPCH or PUSCH arrives. After theinitial transmission, the node B transitsinto SIR-based closed-loop TPC.

The UE should estimate signal-to-interference ratio SIR Of the received downlink DPCH or PDSCH, respectively. The
UE should then generate TPC commands and transmit the commands according to the following rule: if SIRey > SIRiarget
then the TPC command to transmit is "down", while if SIRey < SIRge then the TPC command to transmit is "up".

At the Node B, soft decision on the TPC bitsis performed, and when it isjudged as ‘down’, the transmission power
may be reduced by one power control step, whereasif judged as ‘up’, the transmission power shall be raised by one
power control step.

When TSTD is applied, the UE can use two consecutive measurements of the received SIR in two consecutive sub-
frames to generate the power control command. An example implementation of DL power control procedure for 1.28
Mcps TDD when TSTD is applied isgivenin Annex A.3.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over one timeslot of the complex QPSK (or 8PSK respectively) symbols of asingle DPCH or PDSCH before spreading
relative to the power of the P-CCPCH.

During a downlink transmission pause, both UE and Node B shall use the same TPC step size, which is signalled by
higher layers. The UTRAN may accumulate the TPC commands received during the pause. TPC commands that shall
be regarded as identical may only be counted once. The initial UTRAN transmission power for the first data
transmission after the pause may then be set to the sum of transmission power before the pause and a power offset
according to the accumulated TPC commands. Additionally this sum may include a constant set by the operator and a
correction term due to uncertainties in the reception of the TPC bits. The total downlink transmission power at the Node
B within one timeslot shall not exceed Maximum Transmission Power set by higher layer signalling. If the tota
transmit power of all channelsin atimeslot exceeds this limit, then the transmission power of al downlink DPCHs and
PDSCHs shall be reduced by the same amount in dB. The value for this power reduction is determined, so that the total
transmit power of all channelsin thistimesiot is equal to the maximum transmission power.

5.1.24.1 Out of synchronisation handling
Same as that of 3.84 Mcps TDD, cf.[4.2.3.4.1 4.2.3.5:2 Out of synchronisation handling].

5.1.25 HS-PDSCH

The power control for HS-PDSCH for 1.28 Mcps TDD isthe same as for 3.84 Mcps, see section 4.2.3.56
5.1.2.6 HS-SCCH

The power control for HS-SCCH for 1.28 Mcps TDD isthe same as for 3.84 Mcps, see section 4.2.3:74.2.3.6

5.2 UL Synchronisation

5.2.1 General Description

Support of UL synchronization is mandatory for the UE.

5.2.1.1 Preparation of uplink synchronization (downlink synchronization)

When a UE is powered on, it first needs to establish the downlink synchronisation with the cell. Only after the UE has
established the downlink synchronisation, it shall start the uplink synchronisation procedure.
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5.2.1.2 Establishment of uplink synchronization

The establishment of uplink synchronization is done during the random access procedure and involves the UpPCH and
the PRACH.

Although the UE can receive the downlink signal from the Node B, the distance to Node B is still uncertain. This would
lead to unsynchronised uplink transmission. Therefore, the first transmission in the uplink direction is performed in a
specia time-slot UpPTS to reduce interference in the traffic time-dots.

Thetiming used for the UpPCH is set e.g. according to the received power level of DwPCH and/or P-CCPCH.

After the detection of the SYNC-UL sequence in the searching window, the Node B will evaluate the timing, and reply
by sending the adjustment information to the UE to modify its timing for next transmission. Thisis done with the
FPACH within the following 4 sub-frames. After sending the PRACH the uplink synchronization is established. The
uplink synchronisation procedure shall also be used for the re-establishment of the uplink synchronisation when uplink
isout of synchronisation.

5.2.1.3 Maintenance of uplink synchronisation

Uplink synchronization is maintained in 1,28 Mcps TDD by sending the uplink advanced in time with respect to the
timing of the received downlink.

For the maintenance of the uplink synchronization, the midamble field of each uplink burst can be used.

In each uplink time dlot the midamble for each UE is different. The Node B may estimate the timing by evaluating the
channel impulse response of each UE in the same time slot. Then, in the next available downlink time slot, the Node B
will signal Synchronisation Shift (SS) commands to enable the UE to properly adjust its Tx timing.

5.2.2  UpPCH

Open loop uplink synchronisation control is used for UpPCH.

The UE may estimate the propagation delay At, based upon the path loss using the received P-CCPCH and/or DwWPCH
power.

The UpPCH is sent to the Node B advanced in time according to the timing of the received DWPCH. The time of the
beginning of the UpPCH Trx.uygpcn iS given by:

Trx-uppcH = Trx-pwpcH -2At, +12%16 T

in multiple of 1/8 chips, where

Trx-uppcr 1S the beginning time of UpPCH transmission with the UE’ stiming,
Trx-pweeH 1S the received beginning time of DWPCH with the UE’ stiming,

2At, is the timing advance of the UpPCH (UpPCHapv).

5.2.3 PRACH

The Node B shall measure the received SYNC-UL timing deviation UpPCHpos. UpPCHpos is sent in the FPACH and is
represented as an 11 bit number (0-2047) being the multiple of 1/8 chips which is nearest to received position of the
UpPCH.

Time of the beginning of the PRACH T+x_pracH IS given by:

Trx-prach = Trx-pracH <(UPPCHApy + UpPCHpos — 8*16 T¢)

in multiple of 1/8 chips, where

Trx-pracH 1S the beginning time of PRACH transmission with the UE’ stiming,

Trx-pracH 1S the beginning time of PRACH reception with the UE’ stiming if the PRACH was a DL channel.
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5.2.4 DPCH and PUSCH

The closed loop uplink synchronisation control uses layer 1 symbols (SS commands) for DPCH and PUSCH. After
establishment of the uplink synchronisation, NodeB and UE start to use the closed loop UL synchronisation control
procedure. This procedure is continuous during connected mode.

The Node B will continuously measure the timing of the UE and send the necessary synchronisation shift commandsin
each sub-frame. The UE shall derive asingle SS command separately for each controlled uplink timeslot by combining
all received SS commands that are related to the controlled time slot (cf. [8]) and that are received within the last up to

M sub-frames. The value of the “Uplink synchronisation frequency” M (1..8) is configured by higher layers.

When the combined SS command isjudged as ‘down’, the UE transmit timing for the controlled UL timeslot shall be
delayed by one timing adjustment step of k/8 chips. When the command isjudged as ‘up’, the UE transmit timing for
the controlled UL timeslot shall be advanced by one timing adjustment step of k/8 chips. When the command is judged
as ‘do nothing’, the timing shall not be changed. The value of the “Uplink synchronisation step size” k (1..8) is
configured by higher layers.

The timing adjustment shall take place in each sub-frame satisfying the following equation:
SFN'modM =0
where

SFN’ isthe system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can
be derived from SFN’ by

SFN=SFN’ div 2, where div is the remainder free division operation.

During a1.28 Mcps TDD to 1.28 Mcps TDD hand-over the UE shall transmit in the new cell with timing advance TA
adjusted by the relative timing difference At between the new and the old cell if indicated by higher layers:

TAnew = TA0|d + 2At.

5241 Out of synchronization handling

Same asthat of 3,84 Mcps TDD, cf.[4.2.2.3.3 Out of synchronisation handling.]

5.2.5 HS-SICH

The initial transmit timing for the HS-SICH shall be taken from that of the associated uplink DPCH. The UE shall then
adjust the timing of the HS-SICH according to SS commands transmitted to it on the HS-SCCH. The step size for these
commands shall be signalled to the UE by higher layers. In the case that there is a gap of one or more subframes during
which no HS-SCCH transmissions, and thus no SS commands, are received by the UE, the UE shall adjust the timing of
the HS-SICH according to SS commands received on the associated downlink DPCH until such time as another HS-
SCCH transmission is received.

5.3 Synchronisation procedures

53.1 Cell search

During theinitial cell search, the UE searches for a cell. It then determines the DwWPT S synchronisation, scrambling
code and basic midamble code, control multi-frame synchronisation and then reads the BCH. How cell searchis
typically doneis described in Annex CAB.

5.3.2 DCH synchronization

The DPCH synchronisation is the same as that of 3,84 Mcps TDD, cf. [4.4.2 Dedicated channel synchronisation].
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54 Discontinuous transmission (DTX) of Radio Frames

DTX isthe same asin the 3,84 Mcps TDD option, cf. [4.5 Discontinuous transmission (DTX) of Radio Frames]. The
specia burst is transmitted in both consecutive subframes (subframe#1 and #2).

5.5 Downlink Transmit Diversity

Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, HS-SCCH, HS-PDSCH, and DWPCH is
optional in UTRAN. Its support is mandatory at the UE.

55.1 Transmit Diversity for PDSCH, DPCH, HS-SCCH, and HS-PDSCH

Time Switched Transmit Diversity (TSTD) may be employed as transmit diversity scheme for downlink DPCH and
PDSCH. Closed loop Transmit Diversity may be employed as transmit diversity scheme for downlink DPCH, HS-
SCCH, and HS-PDSCH.

5.51.1 TSTD for PDSCH and DPCH

TSTD can be employed as transmit diversity scheme for PDSCH and downlink DPCH. An example for the transmitter
structure of the TSTD transmitter is shown in figure 6. Channel coding, rate matching, interleaving, bit-to-symbol
mapping, spreading, and scrambling are performed as in the non-diversity mode. Then the data is time multiplexed with
the midamble sequence. Then, after pulse shaping, modulation and amplification, DPCH and/or PDSCH is transmitted
from antenna 1 and antenna 2 alternately every sub-frame. Not all DPCHs and/or PDSCHSs in the sub-frame need to be
transmitted on the same antenna and not all DPCHs and/or PDSCHs within a sub-frame have to use TSTD. Figure 7
shows an example for the antenna switching pattern for the transmission of DPCH/PDSCH for the case that all physical
channels are transmitted with TSTD and are using the same antennain the sub-frame.

Switching control ANT 1

Cos w, t

M danble —

-sin w, t

Figure 6: Example for TSTD Transmitter structure for DPCH/PDSCH and P-CCPCH.
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Figure 7: Example for the antenna swithing pattern for TSTD transmission of DPCH/PDSCH and P-
CCPCH: all physical channels are transmitted with TSTD and are using the same antennain the sub-
frame.

5512

The transmitter structure to support transmit diversity for DPCH, PDSCH, HS-SCCH, and HS-PDSCH transmission is
shown in figure 8. Channel coding, interleaving and spreading are done asin non-diversity mode. The spread complex
valued signal is fed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The
weight factors are complex valued signals (i.e., w; = & + jby ), in general. These weight factors are calculated on a per
slot and per user basis.

Closed Loop Tx Diversity for PDSCH, DPCH, HS-SCCH, and HS-PDSCH

The weight factors are determined by the UTRAN.

ANT1 ]
X FIR

Midamble —————————f w, v

MUX

Data —>| ENC |—>| INT |—>| SPR+SCR|->

ANT2 j

e M

Uplink channel estimate

Figure 8: Downlink transmitter structure to support Transmit Diversity
for DPCH, PDSCH, HS-SCCH, and HS-PDSCH transmission (UTRAN Access Point) in 1.28 Mcps TDD

5.5.2

The transmitter structure to support transmit diversity for DWPCH transmission is shown in figure 9. DWPCH is
transmitted from antenna 1 and antenna 2 aternatively.

Transmit Diversity for DwPCH
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i/ Ant1
—» FIR | RF 1
o—

DwPCH
i / Ant2

f

Switching Control » FIR | RF |

Figure 9: Downlink transmitter structure to support Transmit Diversity
for DWPCH transmission (UTRAN Access Point) in 1.28 Mcps TDD

5.5.3 Transmit Diversity for P-CCPCH

TSTD or Space Code Transmit Diversity (SCTD) can be employed as transmit diversity scheme for the Primary
Common Control Physical Channel (P-CCPCH)

553.1 TSTD Transmission Scheme for P-CCPCH

A block diagram of an example of a TSTD transmitter is shown in figure 6. Channel coding, rate matching,
interleaving, bit-to-symbol mapping, spreading, and scrambling are performed asin the non-diversity mode. Then the
datais time multiplexed with the midamble sequence. Then, after pulse shaping and modulation and amplification, P-
CCPCH istransmitted from antenna 1 and antenna 2 alternately every sub-frame. If thereisa DPCH that uses TSTD,
TSTD isalso applied to P-CCPCH. An example of the antenna-switching pattern is shown in figure 7.

55.4 SCTD Transmission Scheme for Beacon Channels

The use of SCTD will beindicated by higher layers. If SCTD is active within acell, SCTD shall be applied to any
beacon channel.

The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 10, exemplary for the P-

CCPCH. Channel coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity
mode. In TxDiversity mode the beacon channel that is allocated to code cfgzl) is spread with the channelisation codes

cfgzl) and c{'g:3> and scrambled with the cell specific scrambling code. The beacon channel thet is allocated to code

(%=2) js spread with the channelisation codes c{§™2 and c{k™

Cis
The spread sequences on code c{éﬂ) and code c{'g:“) are then transmitted on the diversity antenna. The power applied

to each antenna shall be equal.

and scrambled with the cell specific scrambling code.

The use of SCTD will be indicated by higher layers.
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* Spreading by s® means channelisation by ¢® and cell specific scrambling

Figure 10: Block Diagram of the transmitter (SCTD) in 1.28 Mcps TDD, exemplary for the P-CCPCH

5.6 Random Access Procedure

The physical random access procedure described below isinvoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.

5.6.1 Definitions

FPACH;. : FPACH number i

L; : Length of RACH transport blocks associated to FPACH; in sub-frames
Nracui  : The number of PRACHSs associated to the i FPACH

NRACHI : The number of a PRACH associated to the i'" FPACH ranging from O to Ngracni-1

M : Maximum number transmissions in the UpPCH
WT : Maximum number of sub-framesto wait for the network acknowledgement to a sent signature
SFN’ : The sub-frame number counting the sub-frames. At the beginning of the frame with the system frame

number SFN=0 the sub-frame number is set to zero.

5.6.2 Preparation of random access
When the UE isin Idle mode, it will keep the downlink synchronisation and read the system information. From the used

SYNC-DL code in DWPCH, the UE will get the code set of 8 SYNC-UL codes (signatures) assigned to UpPCH for
random access.
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The description (codes, spreading factor, midambles, time sots) of the P-RACH, FPACH, and S-CCPCH (carrying the
FACH transport channel) channel is broadcast on the BCH.

Thus, when sending a SY NC-UL sequence, the UE knows which FPACH resources, P-RACH resources and CCPCH
resources will be used for the access.

The physical random access procedure described in this sub-clause is initiated upon request from the MAC sub-layer
(see[18] and [19]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information by a
CPHY -TrCH-Config-REQ from the RRC layer:

- The association between which signatures and which FPACHs; which FPACHs and which PRACHSs; which
PRA CHs and which CCPCHs; including the parameter values for each listed physical channel.

- Thelength L; of a RACH message associated to FPACH; can be configured to be either 1 or 2 or 4 sub-frames
corresponding to alength in time of either 5 msor 10 msor 20 ms.

NOTE 1. Ngrachi PRACHSs can be associated with to FPACH,;. The maximum allowed
Nracti IS L.
- Theavailable UpPCH sub-channels for each Access Service Class (ASC);
NOTE 2: An UpPCH sub-channel is defined by a (sub-set of) signature(s) and sub-frame numbers.
- The set of Transport Format parameters for the PRACH message;
- The"M"™ maximum number transmissions in the UpPCH,;

- The"WT" maximum number of sub-framesto wait for the network acknowledgement to a sent signature; (1..4)
the maximum val ue supported by Layer 1 is 4 sub-frames.

- Theinitia signature power "Signature_Initial_Power";
- The power-ramping factor Power Ramp Step [Integer];
The above parameters may be updated from higher layers before each physical random access procedure is initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the specific PRACH message;
- The ASC for the specific Random Access procedure with the timing and power level indication;

- Thedatato be transmitted (Transport Block Set).

5.6.3 Random access procedure
The physical random-access procedure shall be performed as follows:
UE side:

1 Set the Signature Re-Transmission Counter to M.

2 Set the Signature transmission power to Signature_Initial_Power.

3 Randomly select the UpPCH sub-channel from the available ones for the given ASC. The random function shall
be such that each of the allowed selectionsis chosen with equal probability.

4  Transmit asignature using the selected UpPCH sub-channel at the signature transmission power. In the case that
the Commanded Signature transmission Power exceeds the maximum allowed value, set the Signature
transmission Power to the maximum allowed power.
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5 After sending asignature, listen to the relevant FPACH for the next WT sub-frames to get the network
acknowledgement. The UE will read the FPACH; associated to the transmitted UpPCH only in the sub-frames
fulfilling the following relation:

(SFN’ mod Li)=ngachi ; Nracki=0,..., Nracri-1,

6 Incasenovalid answer is detected in the due time: Increase the Signature transmission power by AP, = Power
Ramp Step [dB], decrease the Signature Re-transmission counter by one and if it is still greater than O, then
repeat from step 3; else report a random access failure to the MAC sub-layer.

7 Incaseavalid answer is detected in the due time
a) set thetiming and power level values according to the indication received by the network in the FPACH;

b) send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement, the RACH
message on the relevant PRACH. In case L; is bigger than one and the sub-frame number of the
acknowledgement is odd the UE will wait one more sub-frame. The relevant PRACH is the ngacyi " PRACH
associated to the FPACH,; if the following equation ifs fulfilled:

(SFN’ mod L)=ngacHi ;
Here SFN' if the sub-frame number of the arrival of the acknowledgement.

Both on the UpPCH and on the PRACH, the transmit power level shall never exceed the indicated value signalled by
the network.

Network side:

- Thenode B will transmit the FPACH; associated the transmitted UpPCH only in the sub-frames fulfilling the
following relation:

(SFN’ mod L)=ngacHi ; Nracri=0, ..., Nracri-1,
- The Node B will not acknowledge UpPCHs transmitted more than WT sub-frames ago
At the reception of avalid signature:

- Measure the timing deviation with respect to the reference time T, of the received first path in time from the
UpPCH and acknowledge the detected signature sending the FPACH burst on the relevant FPACH.

For examples on the random access procedure refer to Annex CBE.

5.6.3.1 The use and generation of the information fields transmitted in the FPACH

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment.

The length and coding of the information fields is explained in TS25.221 sub-clause 6.3.3.1.

5.6.3.1.1 Signature Reference Number

The Signature Reference Number field contains the number of the acknowledged signature. The user equipment shall
use thisinformation to verify whether it is the recipient of the FPACH message.

5.6.3.1.2 Relative Sub-Frame Number

The Relative Sub-Frame Number field indicates the current sub-frame number with respect to the sub-frame at which
the acknowledged signature has been detected.

The user equipment shall use thisinformation to verify whether it is the recipient of the FPACH message.
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5.6.3.1.3 Received starting position of the UpPCH (UpPCHpos)

The received starting position of the UpPCH (UpPCHpos) field indirectly indicates to the user equipment the timing
adjustment it has to implement for the following transmission to the network. The node B computes the proper value for
this parameter according to the following rules: UpPCHpos = UPPT Sgypan - UPPT Srs

where

UPPT Sgypan: time of the reception in the Node B of the SYNC-UL to be used in the uplink synchronization process
UpPT Srs: time instance two symbols prior to the end of the DWPCH according to the Node B internal timing
Thisinformation shall be used by the UE to adjust its timing when accessing the network, as described in section [5.2
'‘Uplink Synchronisation’] .

5.6.3.14 Transmit Power Level Command for the RACH message

Thisfield indicates to the user equipment the power level to use for the RACH message transmission on the FPACH
associated P-RACH.

The network may set this val ue based on the measured interference level (1) (in dBm) on the specific PRACH and on
the desired signal to interference ratio (SIR) (in dB) on this channel as follows:

Transmit Power Level Command for the PRACH(PRX

PRACH,des)

PRX pracH,des 1S the desired receive power level on the PRACH.

The UE shall add to this val ue the estimated path-loss to compute the power level to transmit for the PRACH.

56.4 Random access collision

When acollision is very likely or in bad propagation environment, the Node B does not transmit the FPACH or cannot
receive the SYNC-UL. In this case, the UE will not get any response from the Node B. Thusthe UE will have to adjust
its Tx time and Tx power level based on a new measurement and send a SYNC-UL again after arandom delay.

Note that at each (re-)transmission, the SYNC-UL sequence will be randomly selected again by the UE.

Note: Due to the two-step approach a collision most likely happens on the UpPCH. The resources allocated to
PRACH are virtualy collision free. This two-step approach will guarantee that the RACH resources can
be handled with conventional traffic on the same UL time dlots.

5.7 Node B Synchronisation Procedure over the Air

An option exists to use the regular DWPCH transmissions to achieve and maintain Node B synchronisation [20]. This
optiona procedure is based on measurements of DwPCHSs from neighbouring cells according to an RNC schedule. The
timing offset measurements are reported back to the RNC for processing. The RNC generates cell timing updates that
are transmitted to the Node Bs and cells for implementation (common with the 3.84 Mcps TDD option). Alternatively
the RNC may indicate that the NodeB shall autonomously adjust the cell timings. Two distinct phases can be
distinguished for Node B synchronisation over the air, with a potential additional sub-phase involving late entrant cells.

5.7.1 Initial Synchronisation

Common with 3.84 Mcps TDD, see[4.9.2 Initial Synchronisation], however, the regular DWPCHSs are used as cell sync
bursts.

5.7.2 Steady-State Phase

Common with 3.84 Mcps TDD, see [4.9.3 Steady-State Phase], however, the regular DWPCHSs are used as cell sync
bursts. If the NodeB adjusts the cell timings autonomously, it shall take into account the propagation delay, signaled by
the RNC.
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57.3 Late entrant cells

A procedure that may be used for introducing new cellsinto an aready synchronised RNS involves the continuous
measurement of the DwWPCHs of the neighbouring cells by the late entrant cell. The RNC may use thisinformation to
adjust the late entrant cell sufficiently to allow the cell to enter steady state phase.

5.8 |dle periods for IPDL location method

58.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name IPDL) during which time transmission of the DwWPCH from a Node B is temporarily ceased. During these idle
periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a determined pattern according to higher layer parameters. Anidle period has a
duration of one DWPTS.

In general there are two modes for these idle periods:
- Continuous mode, and
- Burst mode

In continuous mode, the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be calcul ated.
The bursts are separated by a period where no idle periods occur. The time difference measurements can be performed
on any channel.

58.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:
IP_Status: Thisisalogic value that indicatesif the idle periods are arranged in continuous or burst mode.

| P_Spacing: The number of 10 msradio frames between the start of aradio frame that contains an idle period and
the next radio frame that contains the next idle period.

IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start isthe SFN of the
first frame with idle periods and in case of burst mode IP_Start defines the number of frames after
Burst_Start with the first frame with idle periods.

IP_Sub: Indicates whether the idle period isto occur in the odd, the even or both the odd and even 5 ms sub-
frames of the 10 msidle frame.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start is the SFN where the first burst of
idle periods starts.

Burst_Length: The number of idle periodsin aburst of idle periods.

Burst_Freq: Specifies the time between the start of a burst and the start of the next burst. 256xBurst_Freq is the
number of radio frames between the start of aburst and the start of the next burst.

5.8.3  Calculation of idle period position

In burst mode, burst #0 starts in the radio frame with SFN = 256xBurst_Start. Burst #n starts in the radio frame with
SFN = 256xBurst_Start + nx256xBurst_Freq ( n=0,1,2, ...). The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst
sequence is terminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted
with burst #0 followed by burst #1 etc., as described above.
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Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst startsin the radio frame with SFN = 0. In case of continuous mode the parameter |P_Start defines the first
frame with idle periods.

The DWPCH, that hasto beidle, is defined by two values: IP_Frame(x) and IP_Sub. IP_Frame(x) defines the X" frame
within a burst in which subframe with the number 1P_Sub has to be switched off.

The actual frame with idle periods within aburst is calculated as follows:
IP_Frame(x) = IP_Start + (x-1) x IP_Spacingwithx=1, 2, 3, ....

Figure 11 below illustrates the idle periods for the burst mode which shows the case that both subframes within each
frame have DWPTS as an idle period.
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Figure 11: Idle periods of burst mode for 1.28Mcps TDD

59 HS-DSCH Procedure

The HS-DSCH procedure is the same as that of 3,84 Mcps TDD, cf. 4.11 HS-DSCH Procedure.
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Annex A (informative):
Power Control

A.1  Example Implementation of Downlink Power Control
in the UE

The power control may be realized by two cascaded control loops. The outer loop controls the transmission quality,
whose reference value is set by higher layers[15], by providing the reference value for the inner loop. This reference
value should be the SIR at the UE [15]. The inner loop controls the physical quantity for which the outer loop produces
the reference value (e. g. the SIR) by generating TPC commands. This may be done by comparing the measured SIR to
its reference value. When the measured value is higher than the target SIR value, TPC command = "down". When this
islower than or equal to the target SIR value, TPC command = "up".

In case of adownlink transmission pause on the DPCH or PDSCH, the receive power (RSCP) of the data can no longer
be used for inner loop SIR calculationsin the UE. In this case the UE should trace the fluctuations of the pathl oss based
on the P-CCPCH and use these values instead for generating the TPC commands. This pathl oss together with the
timeslot | SCP measurement in the data timedlot, which is ongoing, should be used to calculate avirtual SIR value:

Sl Rvirt(i) = RSCPvirt(i) - |SCP(i),

i-1
RSCP,in(i) = RSCP, + Lo — L (i) + ZTPC(k) ,

RSCP: Received signal code power in dBm
ISCP: Interference signal code power inthe DPCH / PDSCH timeslot in dBm
L: pathloss in dB measured on the P-CCPCH. The same weighting of the long- and short-term pathloss

should be used as for uplink open loop power control, see Annex A.1
i: index for the frames during atransmission pause, 1 <i < number of frames in the pause

Lo: weighted pathlossin the last frame before the transmission pause in dB
RSCP: RSCP of the data that was used in the SIR calculation of the last frame before the pausein dBm
TPC (K): + power control stepsize in dB according to the TPC bit generated and transmitted in frame k, TPC bit

"up" = +stepsize, TPC bit "down" = -stepsize

A.2  Example Implementation of Closed Loop Uplink
Power Control in Node B for 1,28 Mcps TDD

The measurement of received SIR shall be carried out periodically at Node B. When the measured value is higher than
the target SIR value, TPC command = "down". When the measurement is lower than or equal to the target SIR, TPC
command = "up".

In case of an uplink transmission pause on DPCH, the initial uplink transmission power of DPCH after the pause can be
determined by an open loop power control. After the initial transmission after the pause, a closed loop uplink power
control procedure can resume.

A.3  Example Implementation of Downlink Power Control
in UE for 1,28 Mcps TDD when TSTD is used

When TSTD is applied, the UE can use the consegutive measurements of SIR to calculate SIRavc:
SIRava(i) = WiSIR(i-1) + woSIR(i),
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where, w; + W, = 1, wy >= 0, w, >= 0, and SIR(i) is the measurement of SIR in sub-framei and SIRavg(i) isthe
measurement of SIRayg in sub-framei. If SIRavg iS greater than the target SIR value, TPC command = "down". If the
SIRavc is smaller than the target SIR value, TPC command = "up".

In case of adownlink transmission pause on the DPCH, the example in Annex A.1 can be used for DL power control
with RSCP,i4(i) and I SCP(i) replaced by RSCPayg(i) and | SCPayc(i), where

RSCPavc(i) = WiRSCPyin(i-1) + W,RSCPix(i),
|SCPAvc(i) = Wil SCP(i-1) + Wl SCP(i).

A.4  Example Implementation of open Loop Power
Control for access procedure for 1,28 Mcps TDD

The higher layer signals (on BCH) a power increment that is applied only for the access procedure. At each new
transmission of a SYNC-UL burst during the access procedure, the transmit power level can be increased by this power
increment.
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Annex B (informative):
Determination of Weight Information

Selective Transmit Diversity (STD) and Transmit Adaptive Antennas (TXAA) are examples of transmit diversity
schemes for dedicated physical channels.

B.1 STD Weights

The weight vector will take only two values depending on the signal strength received by each antenna in the uplink
dlot. For each user, the antenna receiving the highest power will be selected (i.e. the corresponding weight will be set
to1).

Table B.13: STD weights for two TX antennas

Wy W»
Antenna 1 receiving highest power 1 0
Antenna 2 receiving highest power 0 1

B.2 TxAA Weights

In ageneric sense, the weight vector to be applied at the transmitter is the w that maximises:
P=w"H"Hw )
where
H=[hy he] and w = [ wy, W, ]"

and where the column vector h; represents the estimated uplink channel impul se response for the i'th transmission
antenna, of length equal to the length of the channel impul se response.
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Annex C (informative):
Cell search procedure for 3,84 Mcps TDD

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. The cell searchistypically carried out in three steps:

Step 1: Primary synchronisation code acquisition

During the first step of the cell search procedure, the UE uses the SCH's primary synchronisation code to find a cell.
Thisistypicaly done with a single matched filter (or any similar device) matched to the primary synchronisation code
which iscommonto all cells. A cell can be found by detecting peaks in the matched filter output.

Note that for acell of SCH dot configuration case 1, the SCH can be received periodically every 15 dots. In case of a
cell of SCH dlot configuration case 2, the following SCH dlot can be received at offsets of either 7 or 8 slots from the
previous SCH dlot.

Step 2: Code group identification and slot synchronisation

During the second step of the cell search procedure, the UE uses the SCH's secondary synchronisation codes to identify
1 out of 32 code groups for the cell found in the first step. Thisistypically done by correlating the received signal with
the secondary synchronisation codes at the detected peak positions of the first step. The primary synchronisation code
provides the phase reference for coherent detection of the secondary synchronisation codes. The code group can then
uniquely be identified by detection of the maximum correlation values.

Each code group indicates a different tys parameter and 4 specific cell parameters. Each of the cell parametersis
associated with one particular downlink scrambling code and one particular long and short basic midamble code. When
the UE has determined the code group, it can unambiguously derive the slot timing of the found cell from the detected
peak position in the first step and the tys parameter of the found code group in the second step.

Note that the modulation of the secondary synchronisation codes also indicates the position of the SCH dot withina 2
frames period, e.g. aframe with even or odd SFN. Additionally, in the case of SCH dot configuration following case 2,
the SCH dot position within one frame, e.g. first or last SCH dot, can be derived from the modulation of the secondary
synchronisation codes.

Step 3: Downlink scrambling code, basic midamble code identification and frame synchronisation

During the third and last step of the cell search procedure, the UE determines the exact downlink scrambling code, basic
midamble code and frame timing used by the found cell. The long basic midamble code can be identified by correlation
over the P-CCPCH (or any other beacon channel) with the 4 possible long basic midamble codes of the code group
found in the second step. A P-CCPCH (or any other beacon channel) always uses the midamble m® (and in case of
SCTD also midamble m®) derived from the long basic midamble code and always uses a fixed and pre-assigned
channelisation code.

When the long basic midamble code has been identified, downlink scrambling code and cell parameter are also known.
The UE can read system and cell specific BCH information and acquire frame synchronisation.

Note that even for an initial cell parameter assignment, a cell cycles through a set composed of 2 different cell
parameters according to the SFN of a frame, e.g. the downlink scrambling code and the basic midamble code of a cell
aternate for frames with even and odd SFN. Cell parameter cycling leaves the code group of a cell unchanged.

If the UE has received information about which cell parameters or SCH configurations to search for, cell search can be
simplified.
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Annex CAD (informative):
Cell search procedure for 1,28 Mcps TDD

During the initial cell search, the UE searches for acell. It then determines the DWPTS synchronization, scrambling and
basic midamble code identification, control multi-frame synchronisation and then reads the contentsin BCH. This
initial cell searchiscarried out in 4 steps:

Step 1. Search for DWPTS

During the first step of theinitial cell search procedure, the UE usesthe SYNC-DL (in DWPTS) to acquire DWPTS
synchronization to acell. Thisistypically done with one or more matched filters (or any similar device) matched to the
received SYNC-DL which is chosen from PN sequences set. A single or more matched filter (or any similar device) is
used for this purpose. During this procedure, the UE needs to identify which of the 32 possible SYNC-DL sequencesis
used.

Step 2: Scrambling and basic midamble code identification

During the second step of the initia cell search procedure, the UE receives the midamble of the P-CCPCH.The P-
CCPCH isfollowed by the DWPTS. Inthe 1,28 Mcps TDD each DWPTS code corresponds to a group of 4 different
basic midamble code. Therefore there are total 128 midamble codes and these codes are not overlapping with each
other. Basic midamble code number divided by 4 givesthe SYNC-DL code humber. Since the SYNC-DL and the group
of basic midamble codes of the P-CCPCH are related one by one (i.e, once the SYNC-DL is detected, the 4 midamble
codes can be determined), the UE knows which 4 basic midamble codes are used. Then the UE can determine the used
basic midamble code using atry and error technique. The same basic midamble code will be used throughout the frame.
As each basic midamble code is associated with a scrambling code, the scrambling code is also known by that time.
According to the result of the search for the right midamble code, UE may go to next step or go back to step 1.

Step 3: Control multi-frame synchronisation

During the third step of theinitial cell search procedure, the UE searches for the MIB( Master Indication Block) of
multi-frame of the BCH in the P-CCPCH indicated by QPSK phase modulation of the DWPTS with respect to the P-
CCPCH midamble. The control multi-frame is positioned by a sequence of QPSK symbols modulated on the DWPTS.
[n] consecutive DWPTS are sufficient for detecting the current position in the control multi-frame. According to the
result of the control multi-frame synchronisation for the right midamble code, UE may go to next step or go back to step
2.

Step 4: Read the BCH

The (complete) broadcast information of the found cell in one or several BCHs isread. According to the result the UE
may move back to previous steps or the initia cell search is finished.
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Annex CBE (informative):
Examples random access procedure for 1,28 Mcps TDD

Table CB.1E-1: One PRACH, TTI=bms, WT=4, L =1, SF4 PRACH

Sub-frame Number 0[1](2|3|4|5]|6]|]7]8]|]9]10
Users sending on UpPCH 113|5 |7
214|168
Acknowledged user on
FPACH 112|3|4|5|6]|7
User sending on PRACH 0 11213lals5l6]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table CB.2E-2: Two PRACHS, TTI=10ms, WT=4, L =2, SF8 PRACH

Sub-frame Number 0O(1]2|3|4|5]|6]|]7]|8|9]10]|12
Users sending on UpPCH 11357
214|168
Acknowledged user on
EPACH 112|3|4|5|6|7
User sending on PRACH 0 ololalals!s
User sending on PRACH 1 1111313 |5|5|71|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table CB.3E-3: Four PRACHSs, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0(1]2|3|4|5]|6|7|8|]9]10]11]12]|13
Users sending on UpPCH 1|3|5]|7
24|68

Acknowledged user on

FPACH 112|3|4|5|6|7

User sending on PRACH 0 4141|444

User sending on PRACH 1 1111|155 |5]|5

User sending on PRACH 2 2121211266 6

User sending on PRACH 3 3(3 (3 (3|7 |7 |7]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.
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Table CB.4E-4: Two PRACHS, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0|12 |3|4|5|6[|7]|8]|]9]|10|11]12
Users sending on UpPCH 1|3|5]|7
214|168
Acknowledged user on
FPACH X1 213 X | X
User sending on PRACH 0 2122 |2
User sending on PRACH 1 1(1)11(113|3|3]|3

The FPACH isused ONLY in sub-framesO, 1, 4, 5, 8, 9,... because they correspond to the used RACH resources.
The FPACH in sub-frame O is not used because no UpPCH is preceding.
The FPACH in sub-frames 8,9 is not used because no UpPCH is preceding in the last 4 sub-frames.

In contrast to the previous examples users 4,5,6,7 are not granted because they would no lead to a RACH anyway. In
this example their grand would come too late.

User 8 is not granted because more than 4 sub-frames would have passed since the UpPCH.
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‘ Annex DF (informative):
Change history

Change history
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14/01/00 | RAN_06 | RP-99698 | 001 | 01 |Primary and Secondary CCPCH in TDD 3.00] 310
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15/12/00 | RAN_10 [RP-000544| 042 | - |Correction to TDD timing advance description 3.4.0 | 3.5.0
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16/03/01 | RAN_11 [RP-010065| 036 [ - |DTX and Special Burst Scheduling 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010065( 037 | 1 |RACH random access procedure 3.5.0 | 4.0.0
16/03/01 | RAN_11 [RP-010065| 045 | - |Introduction of closed-loop Tx diversity for the PDSCH and DTX for | 3.5.0 | 4.0.0
the PUSCH/PDSCH
16/03/01 | RAN_11 [RP-010065| 046 [ 2 |Corrections of TDD power control sections 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010065| 050 | - |Use of a special burst in reconfiguration 3.5.0 [ 4.0.0
16/03/01 | RAN 11 [RP-010065| 053 [ - |Known TFCI for the TDD special burst 3.5.0 | 4.0.0
16/03/01 | RAN_11 [RP-010073| 044 [ 2 |Layer 1 procedure for Node B synchronisation 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010071| 047 | 1 [Inclusion of 1,28 Mcps TDD in TS 25.224 3.5.0 | 4.0.0
16/03/01 | RAN_11 [RP-010072| 048 [ 1 |ldle periods for IPDL location method 3.5.0 | 4.0.0
15/06/01 | RAN_12 |RP-010338| 057 | - |Correction of Timing Advance section for 3.84 Mcps TDD 4.0.0 1 41.0
15/06/01 | RAN 12 [RP-010338| 059 | - |Addition to the abbreviation list 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010343[ 049 | - |Clarification of IP_Frame(x) definition 4.0.0 1 41.0
15/06/01 | RAN 12 [RP-010343| 055 [ 1 |Correction of IPDL burst parameters 4.0.0 | 4.1.0
21/09/01 [ RAN 13 |RP-010525( 064 | 1 [Correction of criteria for OOS indication 41.0 | 4.2.0
21/09/01 | RAN_13 |RP-010531)| 060 | - |Corrections for TS 25.224 4.1.0 | 4.2.0
21/09/01 | RAN_13 |RP-010531]| 062 | 1 |Corrections of Annex E in 25.224 4.1.0 | 420
21/09/01 | RAN_13 |RP-010531| 061 | - [Corrections and Clarifications for calculation of idle period position | 4.1.0 | 4.2.0
in subclause 4.10.3 in 25.224
14/12/01 | RAN_14 |RP-010742| 066 | - |Removal of the remark on power control 4.2.0 1 4.3.0
14/12/01 | RAN_14 |RP-010742| 068 | 1 |Transmit Diversity for P-CCPCH and PICH 4.2.0 | 43.0
14/12/01 | RAN_14 |RP-010742| 070 | 1 |[Correction to random access procedure (Primitive from MAC) 4.2.0 |1 4.3.0
14/12/01 | RAN_14 [RP-010749| 073 [ 1 |Random access procedure for 1.28Mcps TDD 4.2.0 | 4.3.0
14/12/01 | RAN_14 |RP-010749| 074 | - |Transmit diversity for P-CCPCH and PICH 4.2.0 | 430
14/12/01 | RAN_14 |RP-010749| 075 | - |Correction of Annex A.3in 25.224 4.2.0 | 43.0
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Change history

Date TSG# | TSG Doc. [ CR | Rev Subject/Comment Old | New
14/12/01 | RAN_14 |RP-010749| 076 | - |Removal of the remark on power control 4.2.0 |1 4.3.0
14/12/01 | RAN_14 [RP-010749| 077 | - |Corrections to DL-PC sections for 1.28 Mcps TDD 4.2.0 | 4.3.0

08/03/02 | RAN_15 [RP-020052| 079 [ 1 |Removal of quantisation of bj gain factor when calculated from a 43.0 ] 4.4.0
reference TFC

08/03/02 [ RAN_15 |RP-020052( 084 | 1 |TDD MAC layer subchannel assignment 4.3.0 | 4.4.0

08/03/02 | RAN_15 |RP-020052| 086 | - |Transmit diversity on PICH 43.0 | 440

08/03/02 [ RAN_15 |RP-020057| 080 | - [Introduction of “UE Positioning Enhancements for 1.28 Mcps TDD” | 4.3.0 | 5.0.0

08/03/02 | RAN_15 [RP-020055| 082 | 1 |Introduction of “Node B synchronization for 1.28 Mcps TDD" 4.3.0 | 5.0.0

08/03/02 [ RAN 15 |RP-020058( 081 | 1 |Power Control and Procedures for HSDPA 4.3.0 | 5.0.0

07/06/02 | RAN_16 [RP-020315| 088 [ - |Clarification on power control and TxDiversity procedure for 1.28 5.0.0 | 5.1.0
Mcps TDD

07/06/02 | RAN_16 |RP-020317]| 089 | - |TxDiversity for HSDPA in TDD 5.0.0 | 5.1.0

07/06/02 | RAN_16 [RP-020317[ 090 | - |Correction to HS-SCCH Power Control (TDD) 5.0.0 [ 5.1.0

20/09/02 [ RAN_17 |RP-020586| 091 | 1 [Corrections to 25.224 for HSDPA 5.1.0 | 5.2.0

20/09/02 | RAN_17 [RP-020572| 094 [ 2 |Corrections to transmit diversity mode for TDD beacon-function 5.1.0 | 5.2.0
physical channels

20/09/02 | RAN_17 [RP-020577| 097 | 1 |Corrections to uplink synchronisation procedure 5.1.0 [ 5.2.0

20/09/02 [ RAN_17 |RP-020577( 099 | - [Correction to the PRACH open loop power control procedure for 5.1.0 | 5.2.0
1.28 Mcps TDD

20/09/02 | RAN_17 [RP-020579| 101 [ 1 |Corrections to transmit diversity mode for TDD beacon-function 5.1.0 | 5.2.0
physical channels

15/10/02 - - - - | Separate subclause 5.1.1.3, which was by accident merged into the| 5.2.0 | 5.2.1

header of subclause 5.1.1.4
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