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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 SFmin 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 SFmin, 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 allowed OVSF 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].
5.2.2.1
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 carries the TFCI or not. If a time slot contains the 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 done in the data parts of the respective physical channel. Independent of the SF that is applied to the data symbols in the burst, the data in the TFCI field are always spread with SF=16 using the channelisation code in the lowest branch of the allowed OVSF sub tree,  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 a traffic burst in downlink. Figure 7 shows the position of the TFCI in a traffic burst in uplink.
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Figure 7: Position of TFCI information in the traffic burst in case of downlink
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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.
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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.

The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data symbols in the burst, the data in the TPC field are always spread with SF=16 using the channelisation code in the lowest branch of the allowed OVSF 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 a traffic burst.

For every user the TPC information shall be transmitted at least 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 TFCI is applied for a CCTrCH, TPC shall be transmitted using the first allocated channelisation code and the first allocated timeslot, according to the order in the higher layer allocation message.

[image: image6.wmf]Data symbols

Midamble

Data symbols

GP

TPC  symbol

512/256 chips

2560*T

c


Figure 11: Position of TPC information in the traffic burst

5.2.2.3
Timeslot formats

5.2.2.3.1
Downlink timeslot formats

The downlink timeslot 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
Slot Format

#
Spreading Factor
Midamble length (chips)
NTFCI (bits)
Bits/slot
NData/Slot (bits)
Ndata/data field (bits)

0
16
512
0
244
244
122

1
16
512
4
244
240
120

2
16
512
8
244
236
118

3
16
512
16
244
228
114

4
16
512
32
244
212
106

5
16
256
0
276
276
138

6
16
256
4
276
272
136

7
16
256
8
276
268
134

8
16
256
16
276
260
130

9
16
256
32
276
244
122

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

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. Due to TPC, different amount of bits are mapped to the two data fields. The timeslot formats are depicted in the table 4b.

Table 5b: Timeslot formats for the Uplink

Slot Format

#
Spreading Factor
Midamble length (chips)
Guard Period (chips)
NTFCI (bits)
NTPC (bits)
Bits/slot
NData/Slot (bits)
Ndata/data field(1) (bits)
Ndata/data field(2) (bits)

0
16
512
96
0
0
244
244
122
122

1
16
512
96
0
2
244
242
122
120

2
16
512
96
4
2
244
238
120
118

3
16
512
96
8
2
244
234
118
116

4
16
512
96
16
2
244
226
114
112

5
16
512
96
32
2
244
210
106
104

6
16
256
96
0
0
276
276
138
138

7
16
256
96
0
2
276
274
138
136

8
16
256
96
4
2
276
270
136
134

9
16
256
96
8
2
276
266
134
132

10
16
256
96
16
2
276
258
130
128

11
16
256
96
32
2
276
242
122
120

12
8
512
96
0
0
488
488
244
244

13
8
512
96
0
2
486
484
244
240

14
8
512
96
4
2
482
476
240
236

15
8
512
96
8
2
478
468
236
232

16
8
512
96
16
2
470
452
228
224

17
8
512
96
32
2
454
420
212
208

18
8
256
96
0
0
552
552
276
276

19
8
256
96
0
2
550
548
276
272

20
8
256
96
4
2
546
540
272
268

21
8
256
96
8
2
542
532
268
264

22
8
256
96
16
2
534
516
260
256

23
8
256
96
32
2
518
484
244
240

24
4
512
96
0
0
976
976
488
488

25
4
512
96
0
2
970
968
488
480

26
4
512
96
4
2
958
952
480
472

27
4
512
96
8
2
946
936
472
464

28
4
512
96
16
2
922
904
456
448

29
4
512
96
32
2
874
840
424
416

30
4
256
96
0
0
1104
1104
552
552

31
4
256
96
0
2
1098
1096
552
544

32
4
256
96
4
2
1086
1080
544
536

33
4
256
96
8
2
1074
1064
536
528

34
4
256
96
16
2
1050
1032
520
512

35
4
256
96
32
2
1002
968
488
480

36
2
512
96
0
0
1952
1952
976
976

37
2
512
96
0
2
1938
1936
976
960

38
2
512
96
4
2
1910
1904
960
944

39
2
512
96
8
2
1882
1872
944
928

40
2
512
96
16
2
1826
1808
912
896

41
2
512
96
32
2
1714
1680
848
832

42
2
256
96
0
0
2208
2208
1104
1104

43
2
256
96
0
2
2194
2192
1104
1088

44
2
256
96
4
2
2166
2160
1088
1072

45
2
256
96
8
2
2138
2128
1072
1056

46
2
256
96
16
2
2082
2064
1040
1024

47
2
256
96
32
2
1970
1936
976
960

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

60
16
512
192
0
0
232
232
122
110

61
16
512
192
0
2
232
230
122
108

62
16
512
192
4
2
232
226
120
106

63
16
512
192
8
2
232
222
118
104

64
16
512
192
16
2
232
214
114
100

65
16
512
192
32
2
232
198
106
92

66
8
512
192
0
0
464
464
232
232

67
8
512
192
0
2
462
460
232
228

68
8
512
192
4
2
458
452
228
224

69
8
512
192
8
2
454
444
224
220

70
8
512
192
16
2
446
428
216
212

71
8
512
192
32
2
430
396
200
196

72
4
512
192
0
0
928
928
464
464

73
4
512
192
0
2
922
920
464
456

74
4
512
192
4
2
910
904
456
448

75
4
512
192
8
2
898
888
448
440

76
4
512
192
16
2
874
856
432
424

77
4
512
192
32
2
826
792
400
392

78
2
512
192
0
0
1856
1856
928
928

79
2
512
192
0
2
1842
1840
928
912

80
2
512
192
4
2
1814
1808
912
896

81
2
512
192
8
2
1786
1776
896
880

82
2
512
192
16
2
1730
1712
864
848

83
2
512
192
32
2
1618
1584
800
784

84
1
512
192
0
0
3712
3712
1856
1856

85
1
512
192
0
2
3682
3680
1856
1824

86
1
512
192
4
2
3622
3616
1824
1792

87
1
512
192
8
2
3562
3552
1792
1760

88
1
512
192
16
2
3442
3424
1728
1696

89
1
512
192
32
2
3202
3168
1600
1568

5.6.2
Midamble Allocation for UL Physical Channels

If the midamble is explicitly assigned by higher layers, an individual midamble shall be assigned to all UE’s in 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.
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