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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 SFin 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 along the lower branch of the
alowed 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].

3GPP



3GPP TS25.221 version 3.4.0 (2000-09) 12

5.2.2.1 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 carriesthe TFCI or not. If atime slot containsthe TFCI, then it is always
transmitted using the first allocated channelisation code in the timeslot, according to the order in the higher layer
allocation message.

The transmission of TFCI is donein the data parts of the respective physical channel. Independent of the SF that is
applied to the data symbols in the burst, the datain the TECI field are always spread with SF=16 using the
channelisation code in the lowest branch of the allowed OV SF sub tree, -this-means FCl-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
information is to be transmitted directly adjacent to the midamble, possibly after the TPC. Figure 6 shows the position
of the TFCI in atraffic burst in downlink. Figure 7 shows the position of the TFCI in atraffic burst in uplink.

1% part of TFCI 2" part of TFCI
\ /
\ . / op

Data symbols Midamble Data symbols

< >
512/256 chips

2560* T,

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

1% part of TFCI 2" part of TFCI
\ /
Data symbols Midamble Datasymbols P
< > \pc
512/256 chips
< >
2560* T,

Figure 8: Position of TFCI information 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 8 and

Figure 9 below. Combinations of the two schemes shown are also applicable.-Ht-sheuld-be-neted-that-the- SF-can-vary-for
the DPCHsnot-carrying TFCl-information.
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Figure 9: Example of TFCI transmission with physical channels multiplexed in code domain
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Figure 10: Example of TFCI transmission with physical channels multiplexed in time domain

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

symbolsin the burst, the datain the TPC field are always spread with SF=16 using the channelisation code in the lowest
branch of the allowed OV SF sub tree, as depicted in [8]. Hence the midamble structure and length is not changed. The
TPC information is to be transmitted directly after the midamble. Figure 10 shows the position of the TPC in atraffic
burst.

‘ The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data

For every user the TPC information shall be transmitted at |east once per transmitted frame. If TFCI is applied for a
CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as TFCI. If no TFCl is
applied for a CCTrCH, TPC shall be transmitted using the first allocated channelisation code and the first allocated

‘ i mesl ot, accordl ng to the order in the hlgher Iayer alocation message IhelP@usspreadwﬁMhe&\mespreadmg

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

Figure 11: Position of TPC information in the traffic burst
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5223 Timeslot formats

5.2.23.1 Downlink timeslot formats

The downlink timedlot format depends on the spreading factor, midamble length and on the number of the TFCI bits, as
depicted in the table 4a.

Table 5a: Time slot formats for the Downlink

W Slot Format Spreading Midamble Nreci (bits) Bits/slot Npatarsiot Ndata/data field i‘
# Factor length (bits) (bits)
||‘ 0 [ 16 512 0 [ 244 [ 244 122 ‘Il
||| 1 16 512 4 244 240 120 |||
||| 2 16 512 8 244 236 118 |||
||‘ 3 16 512 16 244 228 114 ‘Il
||| 4 16 512 32 244 212 106 |||
I 5 16 256 0 276 276 138
||| 6 16 256 4 276 272 136 |||
I 7 16 256 8 276 268 R |
I 8 16 256 16 276 260 O |
!I.' 9 16 256 32 276 244 122 |I!
||| 10 1 512 0 3904 3904 1952 |||
I 1 512 4 3904 3900 1050 _||
___ 1 512 8 3904 3896 1048__|
s 1 512 16 3904 3888 1044 ___||
___ 1 512 32 3904 3872 1036__|
||| 15 1 256 0 4416 4416 2208 |||
||| 16 1 256 4 4416 4412 2206 |||
||‘ 17 1 256 8 4416 4408 2204 ‘Il
s 1 256 16 4416 4400 2200 ___
E 19 1 256 32 4416 4384 2192 ﬂ

5.2.2.3.2 Uplink timeslot formats

The uplink timeslot format depends on the spreading factor, midamble length, guard period length and on the number of
the TFCI bits. Dueto TPC, different amount of bits are mapped to the two data fields. The timeslot formats are depicted
in the table 4b.

3GPP
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Table 5b: Timeslot formats for the Uplink

Midambl

| . -
Slot Spreadin Guard Nrrci Ntpc Bits/sl | Npatassio | Ndatadata || Ndatasdata
Format || g Factor || elength | Period (bits) (bits) ot t (bits) field(1) field(2)
# {l (chips) (chips) {l {l (bits) (bits)
‘I o [ 16 512 96 o [ o [ 244 244 122 122 I‘
||| 1 16 512 96 0 2 244 242 122 120 |||
||| 2 16 512 96 4 2 244 238 120 118 |||
[[IE 16 512 96 8 2 244 234 118 |
||| 4 16 512 96 16 2 244 226 114 112 |||
‘Il 5 16 512 96 32 2 244 210 106 104 ||‘
s 16 256 96 0 0 276 276 138 e |
— 16 256 96 0 2 276 274 138 136__|
[[E 16 256 96 4 2 276 270 136 |
[ e 16 256 96 8 2 276 266 134 132_|
I 16 256 96 16 2 276 258 130 28|
‘l 11 16 256 96 32 2 276 242 122 120 |‘
1 e s S B —
||| 12 8 512 96 0 0 488488 || 488488 || 244244 | 244244 ||
||| 13 8 512 96 0 2 486488 || 484486 | 244244 | 240242 ||
‘Il 14 8 512 96 4 2 482488 || 476482 || 240242 | 236240 I‘
||| 15 8 512 96 8 2 478488 || 468478 | 236240 | 232238 ||
||| 16 8 512 96 16 2 470488 || 452470 || 228236 | 224234 ||
___ 8 512 96 32 2__| 454488 | 420454 | 212228 | 208226 ||
||| 18 8 256 96 0 0 552552 || 552552 || 276276 | 276276 ||
I 8 256 96 0 2__| 550552 |[ 548550 | 276276 | 272274 ||
I__20 8 256 96 4 2__| 546552 |[ 540548 |_272274 | 268272 ||
||| 21 8 256 96 8 2 542552 || 532542 || 268272 | 264270 ||
=22 8 256 96 16 2__| 534552 | 516534 | 260268 | 256266 ||
‘l 23 8 256 96 32 2 518552 || 484518 | 244260 | 240258 |‘
1 e B —
||| 24 4 512 96 0 0 976976 || 976976 || 488488 | 483488 ||
||| 25 4 512 96 0 2 970976 || 968974 | 488488 | 480486 ||
I__2s 4 512 96 4 2__| 058076 |[ 052970 | 480486 | 472484 ||
||| 27 4 512 96 8 2 946976 || 936966 || 472484 | 464482 ||
||| 28 4 512 96 16 2 922976 || 004958 | 456480 | 448478 ||
‘Il 29 4 512 96 32 2 874976 || 840942 | 424472 | 416470 I‘
I 30 4 256 96 0 0 110432 || 110432 || 552552 | 552552 I
04 04
‘ ‘ 31 4 256 96 0 2 109811 || 109612 || 552552 || 544550 ‘ ‘
04 02
H 32 4 256 96 4 2 108611 || 108010 || 544550 | 536548 H
04 98
I 33 4 256 96 8 2 107441 || 106410 || 536548 || 528546 I
04 94
I 34 4 256 96 16 2 105042 || 1032130 || 520544 | 512542 I
04 86
‘ ‘ 35 4 256 96 32 2 100241 || 968107 || 488536 || 480534 ‘ ‘
| I [ N 04 0 )
‘ ‘ 36 2 512 96 0 0 195219 || 195219 || 976976 || 976976 ‘ ‘
52 52
H 37 2 512 96 0 2 193819 || 193619 || 976976 || 960974 H
52 50
I 38 2 512 96 4 2 191019 || 190419 || 960974 | 944972 I
52 46
39 2 512 96 8 2 188219 || 187219 || 944972 | 928970
52 42
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Slot Spreadin || Midambl Npatassio | Ndataidata || Naoatasdata
Format g Factor e length Period (bits) (bits) ot t (bits) field(1) field(2)
# (chips) (chips) (bits)
H 40 [ 2 [ s12 96 | 16 [ 2 [ 182619 [ 180819 [ 912968 | 896966 ‘
52 34
H 41 2 512 96 32 2 171419 || 168019 || 848960 | 832958 ‘
52 18
42 2 256 96 0 0 220822 || 220822 | 1104110 | 1104216
08 08 4 4
43 2 256 96 0 2 219422 || 219222 || 11041220 | 1088110
08 06 4 2
44 2 256 96 4 2 216622 || 216022 || 1088110 | 1072110
08 02 2 0
45 2 256 96 8 2 213822 || 212821 || 1072110 || 1056169
08 98 0 8
I 46 2 256 96 16 2 208222 || 206421 | 1040109 10244:99'
08 90 6 4
I 47 2 256 96 32 2 197022 || 193621 || 9761088 @;@%I
08 74
[ I | I | I
48 1 512 96 0 0 390439 || 390439 || 1952195 | 1952195
04 04 2 2
I 49 1 512 96 0 2 387439 || 387239 || 1952195 1920}95'
04 02 2 0
50 1 512 96 4 2 381439 || 380838 || 1920195 | 1888194
04 98 0 8
51 1 512 96 8 2 375439 || 374438 || 1888194 | 1856194
04 94 8 6
52 1 512 96 16 2 363439 || 361638 | 1824194 | 1792194
04 86 4 2
I 53 1 512 96 32 2 339439 || 336038 || 1696193 16644.—93'
04 70 6 4
54 1 256 96 0 0 441644 || 441644 | 2208220 || 2208220
16 16 8 8
55 1 256 96 0 2 438644 || 438444 || 2208220 | 2176220
16 14 8 6
I 56 1 256 96 4 2 432644 || 432044 || 2176220 2144229'
16 10 6 4
57 1 256 96 8 2 426644 || 425644 || 2144220 || 2112220
16 06 4 2
58 1 256 96 16 2 414644 || 412843 || 2080220 || 2048219
16 98 0 8
H 59 1 256 96 32 2 390644 || 387242 | 1952219 1920249“
| (— [ | I | I L%fizigil
||| 60 16 512 192 0 0 232 232 122 110 |||
‘Il 61 16 512 192 0 2 232 230 122 108 ||‘
ez 16 512 192 4 2 232 226 120 06|
Is3 16 512 192 8 2 232 222 118 104_|
‘Il 64 16 512 192 16 2 232 214 114 100 ||‘
!l 65 16 512 192 32 2 232 198 106 92 ||!
||| 66 8 512 192 0 0 464464 || 464464 || 232244 | 232220 ||
||| 67 8 512 192 0 2 462464 || 460462 || 232244 | 228218 ||
‘Il 68 8 512 192 4 2 458464 || 452458 || 228242 | 224216 I‘
||| 69 8 512 192 8 2 454464 || 444454 | 224240 | 220214 ||
‘Il 70 8 512 192 16 2 446464 || 428446 || 216236 | 212210 I‘
‘l 71 8 512 192 32 2 430464 || 396430 | 200228 | 196202 |‘
1 e B —
||| 72 4 512 192 0 0 928928 || 928928 || 464488 | 464440 ||
|!| 73 4 512 192 0 2 922928 || 920926 | 464488 @438|!|
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[—
Slot Spreadin

Midambl

Ndataldata
Format g Factor e Iength Period (bitS) (bitS) ot t (bitS) field(1) field(2)
# (chips) (chips) (bits)
||| 74 [ 4 [ 512 192 [ 4 [ 2 [ 910928 [ 904922 [ 456486 [ 448436 ||
‘|| 75 4 512 192 8 2 898928 || 888918 | 448484 || 440434 I‘
||| 76 4 512 192 16 2 874928 || 856910 || 432480 | 424430 ||
! | 77 4 512 192 32 2 826928 || 792894 || 400472 | 392422 | !
‘ ‘ 78 2 512 192 0 0 185618 || 185618 || 928976 928880 ‘ ‘
56 56
H 79 2 512 192 0 2 184218 || 184028 || 928976 | ol2878 H
56 54
I 80 2 512 192 4 2 181418 || 180818 | 912974 896876 I
56 50
I 81 2 512 192 8 2 178618 || 1776128 || 896972 | 880874 I
56 46
‘ ‘ 82 2 512 192 16 2 173018 || 171218 | 864968 848870 ‘ ‘
56 38
H 83 2 512 192 32 2 161818 || 158418 || 800960 | 784862 H
| (— P I I I 56 | 22 —|
84 1 512 192 0 0 371237 || 371237 || 1856195 || 1856176
12 12 2 0
85 1 512 192 0 2 368237 || 368037 || 1856195 || 1824175
12 10 2 3
I 86 1 512 192 4 2 362237 || 361637 || 1824195 || 1792175 I
12 06 0 6
87 1 512 192 8 2 356237 || 355237 || 1792194 || 1760175
12 02 8 4
88 1 512 192 16 2 344237 || 342436 || 1728194 || 1696175
12 94 4 0
89 1 512 192 32 2 320237 || 316836 || 1600193 | 1568174
12 78 5 2
I—— I E—
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5.6.2 Midamble Allocation for UL Physical Channels

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

If no midamble is explicitly assigned by higher layers, the UE shall derive the midamble from the assigned
channelisation code that is used for the data part (except for TECI/TPC) of the burst. The associations between
mldamble and channel isation code are the same as for DL physcal channels H—theUEehang&smeS;aeeerdmgm

3GPP
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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
1952 2208 1856
976 1104 928
488 552 464
244 276 232
122 138 116

The support of al 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
constructlon of a Iarger number of traini ng sequenceﬁ, see 5 2.3. —whteheha”—beese&teesﬂmatethed#epenteehannels

— The maximum number of training

sequenceﬁ depend on the cell conflguranon 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 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 QGGP
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

5.2.2.2

Burst Type 2

The burst type 2 can be used for uplink and downlink. ItFhe-bursttype 2 offers alonger datafield 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 periodslong.The burst type 2 is
shown in Figure 5. The contents of the burst fields are described in table 3.
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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 g6p

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
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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. For those timeslots
in which the P-CCPCH is transmitted, the midambles m and m® are reserved for P-CCPCH in order to support Block
STTD antenna diversity and the beacon function, see 5.4 and 5.5. The use of midambles depends on whether Block
STTD isapplied to the P-CCPCH:

- If no antenna diversity is applied to P-CCPCH, m® is used and m is left unused:. The maximum number K of
midamblesin acell may be4, 8 or 16.

- If Block STTD antenna diversity is applied to P-CCPCH, m® is used for the first antenna and m is used for the
diversity antenna._The maximum number K of midamblesin a cell may be 8 or 16. The case of 4 midamblesis
not allowed for Block STTD.

3GPP
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5.7 Midamble Transmit Power

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

The midamble transmit power of beacon channelsis equal to the reference power. If Block STTD is used for the P-
CCPCH, the reference power is equally divided between the midambles m® and m®.

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

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

- Incase of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such
that there is no power offset between the data parts and the midamble 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 midambl e part of every user within one time slot.

The following figure depicts the midamble powers for the different channel types and midambl e allocation schemes.
For the UE Specific Midamble Allocation, as an example, code 1 and code 2 are both assigned to UE 1, whereasto UE
m is assigned only the code n.

Default Midamble Allocation

P a P a
Beacon | m® | Beacon
Code 1 [m™®| Code 1 Code 1 | m™® | Code 1
Code 2 | mY) | Code 2 Code 2 | m¥) | Code 2
Coden |m®@ | Coden Code n | m@ | Code n
Common Midamble Allocation
P A P A
Beacon [ m®) | Beacon
Code 1 Code 1 Code 1 Code 1
Code 2 Code 2 Code 2 Code 2
- rT](X) - - rr](X) -
Code n Code n Code n Code n
UE Specific Midamble Allocation
P a P a
Beacon [ m@W [ Beacon
Code 1 Code 1 Code 1 Code 1
() )
Code 2 m Code 2 }UE 1 Code 2 m Code 2 }UE 1
Coden [m® | Coden [JUEm | Coden |[mY]| Coden |} UEm
Figure 18: Midamble powers for the different midamble allocation schemes
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A.3.2 Association for Burst Type 1/3 and K=8 Midambles
ma - Cs(l){ mnjl)l_-cj;;')

m@ - ¢, M
m@ - ¢, @
—m®- CS(Z){
m@-c W0

m@ - ¢ 0
m@ - c. 6
m®- ¢ 8(3){ 1
m@ - c. ©¢
m@ - c 4(z)<<: 1
m® - c. @
me - 08(4){ 1
me - c. ®¢
M@ 1
me _c. ©
mo - ¢ 8(5){ 1
me - c. (10)¢)
me - c4(3><<: e
m@ _¢. a1
m@ . ca(&){ 1
m@ _c. (12)¢)
m® - ¢, 1
m - ¢, 49
mo - csm{
m ¢ 146
m - c4(4)<<: 1
m® - ¢. (s
me - CS(&{ 1
m® - ¢ 190
m® - . M)
16
m - CS(1>_<:
m ¢ @
m®-¢c 4(1)
m@ - ¢ G0
m® - CS(Z)—C
m® -¢c 16(4)
m® -¢c 2(1)
Mm@ - ¢, (50)
mé - Cs(3)—<:
md -c, ©
m® - ¢,
m® - ¢ (00
me) - 03(4){
m® - ClG(S)
—m® - Cl(l) )
m® - ¢, O
me- CB(S)—C ©) . (10
m® - ¢
m® - c,® 1
m@ - ¢ (1D
m 08(6>_<:
mi - ¢ (12
m® - C2(2) .
M - ¢ (190
m(7) ) C8(7)—<: (7) (14)
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Figure A-2: Association of Midambles to Spreading Codes for Burst Type 1/3 and K=8
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A.3.3 Association for Burst Type 1/3 and K=4 Midambles
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Figure A-3: Association of Midambles to Spreading Codes for Burst Type 1/3 and K=4
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A.3.4 Association for Burst Type 2 and K=6 Midambles

mw.c O

m - ¢ u){
m . c. @
m - ¢, ®
me - ¢, ©
me - ¢ (2){
me.c @0
m® - ¢, ®
me-c. ©®
m® - Cq (3). <<: 1
@.c @ M0
mt - C
me- ¢, OO
me - @ m{
@.c. OO
—m@.c® MG
m@ . c. ©
ma . ca(f’){ e
m@ - ¢ 190
me-edd ®-¢. a1
mt® -c
mwc@%: 1
8 me - ¢ 120
m@ - c,@
m@ - ¢, 19
m@ - ¢ (7{
m@ - ¢, (90
m@ - ¢, @
m@ - ¢ 49¢)
m@ - c,® (*{
m@ - ¢ 49 0)
W_c O
mW-c,q
m® - CB(D_(:
W_.c @
m® - c,m M- Cie
m® - ¢, (0
m® - CB(Z)
5 4
m® - ¢, @
m® -¢ 2(1)
m® -c. G
m® - ¢ A0 _<: 1
3] 6)(¥
m@ - ¢ O
m® - ¢,
m® - ¢, (MO
m® - Cq (4) _<i
m® -c. ®
—m®-c,® 6
m®@ ¢, OO
m® - Cq (5) —C
m® - 016(10)
m®@ ¢,
m® - ¢, (10
m® - ¢ <6_<: 1o
@.c.@ -0
m@-c
2 m®@ - ¢, (90
m@ - (MO _<:
m@ - ¢, 190
m@ - ¢,
4 15) (¥
m@ - c, 190

m@ . C8<8>_<:

m@ - ClG(le)

Figure A-4: Association of Midambles to Spreading Codes for Burst Type 2 and K=6
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A.3.5 Association for Burst Type 2 and K=3 Midambles
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Figure A-5: Association of Midambles to Spreading Codes for Burst Type 2 and K=3
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Annex B (normative)
Signalling of the number of channelisation codes for the DL
common midamble case

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.3 and B.4 are not applicable to beacon timeslots where a P-CCPCH is present, because the default midamble
alocation scheme is applied to these timedots. Note that in mapping schemes B.3 and B.4, the fixed and pre-allocated
channelisation code for the beacon channel isincluded into the number of indicated channelisation codes.

B.1 Mapping scheme for Burst Type 1 and K=16 Midambles.

ml m2 m3 m4 mb5 m6 m7 M8 m9 | m10 | m11l | m12 | m13 | m14 | m15 | m16
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |1code
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |2codes
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 |3codes
0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 |4 codes
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 |5codes
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 |6 codes
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 |7 codes
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 |8codes
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 |9codes
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 |10 codes
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 |11 codes
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 |12 codes
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 |13 codes
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 |14 codes
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 |15 codes
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 |16 codes
B.2 Mapping scheme for Burst Type 1 and K=8 Midambles.
ML | m2 |  m3|m4d| 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 codesor 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

B.3 Mapping scheme for Burst Type 1 and K=4 Midambles.

mil | m3 | m5 | m7
1 0 0 0 |lor5o0r 9ori3codes
0 1 0 0 (2or6orl10orl14codes
0 0 1 0 |(3or7orllorl5codes
0 0 0 1 |4or8orl12or16 codes
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B.43 Mapping scheme for beacon timeslots and K=16
Midambles.
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) In case of Block-STTD encoding for the P-CCPCH, midamble shift 2 is used by the diversity antenna

B.54 Mapping scheme for beacon timeslots and K=8 Midambles.

ml|m2 | m3 | m4d | m5| m6 | m7 | M8
1 [ X ] 1 0 0 0 0 0 |1or7or13codes
1 [ X7 ] o 1 0 0 0 0 |2or8or14codes
1 [ X7 ] o 0 1 0 0 0 |3or9or15codes
1 [ X7 ] o 0 0 1 0 0 |4 or10 or 16 codes
1 [ X0 ] o 0 0 0 1 0 |5 codes or 11 codes
1 [ X0 ] o 0 0 0 0 1 |6 codes or 12 codes

) In case of Block-STTD encoding for the P-CCPCH, midamble shift 2 is used by the diversity antenna

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

ml m3 | m5| m7
1 1 0 O |(lordor7orl0oril3orl6codes
1 0 1 0 |2or5o0r8orllor14 codes
1 0 0 1 |3or6or9ori12orl5codes

ml | m2 | m3| m4 | m5| m6
1 0 0 0 0 0 |1or7orl3codes
0 1 0 0 0 0 |2or8orl4codes
0 0 1 0 0 0 |3or9orl5codes
0 0 0 1 0 0 |4 or10or 16 codes
0 0 0 0 1 0 |5or1lcodes
0 0 0 0 0 1 |6orl2codes

B.75 Mapping scheme for Burst Type 2 and K=6 Midambles.

B.86 Mapping scheme for Burst Type 2 and K=3 Midambles.

ml | m2 | m3
1 0 O |lordor7orl10orl13or 16 codes
0 1 0 |2or5o0r8orllor 14 codes
0 0 1 |[3or6or9orl2or15codes
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5.3.7  The Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isaphysical channel used to carry the paging indicators.-Fhe PICH-isalways
i -CCPCH.

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: Npg=240 for burst type 1 and Np =272 for burst type 2. The bits bypg,..., bnpis+s
adjacent to the midamble are reserved for possible future use. They shall be set to 0 and transmitted with the same
power as the paging indicator carrying bits.

Bits for Paging Indication Reserved Bits Bits for Paging Indication
/ \

>

bo by Dnpierzs e Dnpisst bypig2  brpigs  bnpisrz bpirze brpig1

‘‘‘‘‘ | Midamble | Guard Peiod

1 Time Slot

A
v

Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst

In each time dot, Np, paging indicators are transmitted, using Lp=2, Lp=4 or Lp=8 symbols. L, is called the paging
indicator length. The number of paging indicators Ng, per time slot is given by the paging indicator length and the burst
type, which are both known by higher layer signalling. In table 8 this number is shown for the different possibilities of
burst types and paging indicator lengths.

Table 8: Number Np, of paging indicators per time slot for the different burst types and paging
indicator lengths Lp

Lpi=2 Lp=4 Lp=8
Burst Type 1 Npi=60 Np=30 Npi=15
Burst Type 2 Npi=68 Np=34 Npi=17

As shown in figure 16, the paging indicators of Np,cy consecutive frames form a PICH block, Npcy is configured by
higher layers. Thus, Ne=Npc*Np, paging indicators are transmitted in each PICH block.

1 PICH Block
Po, .-y Pnpia Po, s Paprs |0 s Po, .-y Pnpra Po, ..., Pnpi1
Frame #n 0 1 Npich-2  Npicy-1

Figure 16: Structure of a PICH block

ThevauePl (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 q is given by

g =Pl mod Np,
and nisgiven by

n= Pl div Np|.
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The PI bitmap in the PCH data frames over [ub contains indication values for al possible higher layer Pl values, see
[16]. 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,

The paging indicator Py in onetime slot is mapped to the bits { pri*q:-"ypri*q+Lpi-lleP|B/2+Lpi*Q1"'1bNP|B/2+LPi*q+LPi'l} within
thistime slot, as exemplary shown in figure 17. Thus, half of the L symbols used for each paging indicator are
transmitted in the first data part, and the other half of the Ly symbols are transmitted in the second data part.

The coding of the paging indicator Py isgivenin [7].

2560T 2560T
¢ c
2 unused 2 unused
symbols symbols

Midamble
(512 Chips)

Midamble
(256 Chips)

N\ —

Figure 17: Example of mapping of paging indicators on PICH bits for Lp=4
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