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1. Introduction

A number of documents have been presented in RAN1 proposing static transport block mapping schemes for FDD HSDPA. These proposals are summarised below.

Ericsson Proposal [1]

Ericsson propose a set of 256 possible transport block sizes, of which a contiguous subset of 64 being available when a given number of channelisation codes and modulation format is in use. The subset available was chosen such that code rates greater than unity cannot be supported. The set of 256 possible transport block sizes was chosen to have logarithmically uniform steps between the minimum and maximum transport block sizes supported. The worst case padding overhead using the Ericsson proposal is 1.8 %.

Lucent Proposal [2]
The Lucent proposal is similar to the Ericsson proposal, but proposes a single set of 64 possible transport block sizes. Hence the full set is available independent of the number of resources or modulation format being used. The advantage of this is that the resources required for initial transmission or re-transmission can be chosen independently of the transport block size. The disadvantage, however, is a higher maximum padding overhead of 7.2 %.

Qualcomm Proposal [3]
The Qualcomm proposal actually contains two proposals. Both schemes, however, use a formula to set the possible transport block sizes which is based on assumptions as to the likely block sizes that will be presented by higher layers to the physical layer. Since the RLC PDUs are byte aligned, this results in steps which are powers of 2. The first scheme starts with a step size of 64, whereas the second starts with a step size of 32. This results in a greater number of possible transport block sizes (110 compared to 55), but a lower padding overhead. The step size increases for larger transport block sizes, but remains a power of 2. Whilst it is true that the transport block sizes offered by higher layers will not be uniformly distributed, little justification is given that the transport block sizes selected by Qualcomm are more likely than any other. Indeed, their analysis shows that most transport block sizes are possible, depending on the configuration chosen by the operator.

2. Discussion

Whilst the Qualcomm proposal offers a lower average padding overhead for a given transport block set size, it is apparent that a higher maximum value results from this proposal, and that this higher maximum may be incurred if the configuration used by the operator does not match the assumptions used to generate the transport block size set. Hence it is concluded that it is better to minimise the maximum padding overhead by using a uniform step size in the logarithmic domain (as is done by the Ericsson and Lucent proposals).

The transport block set size determines the maximum padding overhead, and should be chosen according to what is deemed acceptable. Note that the average padding overhead will be half the maximum, assuming a uniform distribution of actual transport block sizes. However, the advantages of having a global set of transport block sizes is considered to outweigh the disadvantages, and hence it is proposed that the number of index bits be increased beyond 6 should a set of more than 64 be required. As shall be seen, however, it is not considered that this is necessary for 1.28 Mcps TDD.

3. Proposal for 1.28 Mcps TDD

For 1.28 Mcps TDD, it is proposed to use a similar scheme to the Lucent proposal [2], but with the following modifications –

1. The minimum transport block size to be supported should be 240 bits. This can be transmitted with 4 codes using ¾ rate coding, or with 3 codes using no coding. For smaller numbers of codes, incremental redundancy transmission must be used.

2. The maximum transport block size to be supported is made dependent on the UE capability, and hence the table itself is dependent on the UE capability. This reduces the maximum padding overhead for the lower capability classes, as larger transport block sizes are not supported. This is achieved with no increase in complexity at the UE.

3. A NULL transport block size is defined. This is used by the UE in the Recommended Transport Block Size field of the CQI to signal that no available transport block size could have been used by the NodeB to meet the specified target quality for the HS-DSCH. The NULL transport block size would not be used by the NodeB in the HS-SCCH.

The proposed transport block size sets are thus as follows –

Table 1 : Proposed HSDPA Transport Block Sizes for 1.28 Mcps TDD, 1.4 Mb/s Capability UE

	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]

	0
	NULL
	16
	543
	32
	1297
	48
	3100

	1
	240
	17
	573
	33
	1370
	49
	3274

	2
	253
	18
	605
	34
	1446
	50
	3457

	3
	267
	19
	639
	35
	1527
	51
	3650

	4
	282
	20
	675
	36
	1613
	52
	3854

	5
	298
	21
	712
	37
	1703
	53
	4070

	6
	315
	22
	752
	38
	1798
	54
	4298

	7
	332
	23
	794
	39
	1899
	55
	4538

	8
	351
	24
	839
	40
	2005
	56
	4792

	9
	370
	25
	886
	41
	2118
	57
	5060

	10
	391
	26
	936
	42
	2236
	58
	5344

	11
	413
	27
	988
	43
	2361
	59
	5643

	12
	436
	28
	1043
	44
	2493
	60
	5958

	13
	461
	29
	1102
	45
	2633
	61
	6292

	14
	487
	30
	1163
	46
	2780
	62
	6644

	15
	514
	31
	1228
	47
	2936
	63
	7016


Table 2 : Proposed HSDPA Transport Block Sizes for 1.28 Mcps TDD, 2.0 Mb/s Capability UE

	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]

	0
	NULL
	16
	594
	32
	1564
	48
	4118

	1
	240
	17
	631
	33
	1662
	49
	4375

	2
	254
	18
	671
	34
	1766
	50
	4648

	3
	270
	19
	712
	35
	1876
	51
	4938

	4
	287
	20
	757
	36
	1993
	52
	5246

	5
	305
	21
	804
	37
	2117
	53
	5573

	6
	324
	22
	854
	38
	2249
	54
	5920

	7
	344
	23
	908
	39
	2389
	55
	6289

	8
	366
	24
	964
	40
	2538
	56
	6681

	9
	389
	25
	1024
	41
	2697
	57
	7098

	10
	413
	26
	1088
	42
	2865
	58
	7541

	11
	439
	27
	1156
	43
	3043
	59
	8011

	12
	466
	28
	1228
	44
	3233
	60
	8510

	13
	495
	29
	1305
	45
	3435
	61
	9041

	14
	526
	30
	1386
	46
	3649
	62
	9605

	15
	559
	31
	1473
	47
	3877
	63
	10204


Table 3 : Proposed HSDPA Transport Block Sizes for 1.28 Mcps TDD, 2.8 Mb/s Capability UE

	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]

	0
	NULL
	16
	642
	32
	1836
	48
	5250

	1
	240
	17
	686
	33
	1961
	49
	5606

	2
	256
	18
	732
	34
	2094
	50
	5987

	3
	273
	19
	782
	35
	2236
	51
	6393

	4
	292
	20
	835
	36
	2388
	52
	6827

	5
	312
	21
	892
	37
	2550
	53
	7290

	6
	333
	22
	952
	38
	2723
	54
	7785

	7
	355
	23
	1017
	39
	2908
	55
	8313

	8
	380
	24
	1086
	40
	3105
	56
	8877

	9
	405
	25
	1160
	41
	3316
	57
	9479

	10
	433
	26
	1238
	42
	3541
	58
	10123

	11
	462
	27
	1322
	43
	3781
	59
	10809

	12
	494
	28
	1412
	44
	4037
	60
	11543

	13
	527
	29
	1508
	45
	4311
	61
	12326

	14
	563
	30
	1610
	46
	4604
	62
	13162

	15
	601
	31
	1719
	47
	4916
	63
	14056


The maximum padding overheads resulting from this scheme are 5.7 %, 6.3 % and 6.8 % for the 1.4 Mb/s, 2.0 Mb/s and 2.8 Mb/s classes respectively. This maximum is only obtained when using a particular transport block size (due to rounding of transport block sizes to the lowest integer), and the typical maximum padding overheads are 5.3 %, 5.9 % and 6.4 % respectively. Hence average padding overheads of 2.7 %, 3.0% and 3.2 % respectively can be expected for uniformly distributed transport block sizes. This is considered acceptable. Since this can be achieved with a transport block set size of 64, it is considered that this can best be implemented in the UE by means of a look-up table, rather than a formula.
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