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Introduction

This document proposes a mapping between signalled transport block size information and actual transport block size for HCR TDD.
The transport block size of a TDD HS-DSCH transmission is signalled to the UE via the transport block size information transmitted within the TFRI on HS-SCCH. The transport block size information field is a 9 bit field for HCR TDD and a 6 bit field for LCR TDD and FDD. The mapping between this field and the actual transport block size is currently undefined for HCR TDD.
The method for mapping between transport block size information and the actual transport block size presented in this document is based on a similar proposal for FDD [1, Ericsson]. However due to the increased number of bits available for the transport block size information field there is no requirement for modification of the mapping for different modulation scheme/number of channelisation codes, unlike the FDD proposal.
The mapping between transport block size information and the actual transport block size used in FDD makes use of a formula (which may in a realistic implementation be implemented as a table). The formula varies depending on the number of codes in an allocation (this is required in order to minimise the amount of padding required when only 6 bits are available to signal the transport block size). HCR TDD has 9 bits available for signalling the transport block size, thus a fixed formula can be used in HCR TDD for signalling the transport block size.
Proposed HCR TDD transport block size mapping

As mentioned above the proposal is based on [1] with the following changes:

1. The maximum TB size is in line with TDD UE capabilities of 102000.

2. 9 bits are available for the transport block size information field.

3. The minimum transport block size is calculated based on the smallest possible mac-hs PDU:
Assume that the burst type 1 is employed therefore we have 122 symbols. QPSK modulation employed therefore 244 bitsa long with 1/3 coding thus we have 244/3 = 81 bits. There is a 24 bit CRC therefore the smallest payload available for mac-d = 81-24 = 57 bits.
4. The null case is included so that the UE can indicate in the CQI (the transport block size indication is used in the CQI in TDD unlike FDD) that it cannot meet the specified quality target for any TB size. 
Under the above considerations the mapping is proposed to be performed using the following function:
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The value of p is chosen using the function: 
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. However it was decided as in [1] to use a fraction rather than exact decimal value. Due to this the function does not exactly result in 102000 for k =511. Therefore the above function is only specified for k=1..510 and we specify separately that:
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It should be noted that using the above defined function 
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. Therefore we exploit this so that k=0 does not indicate L=57 but the null case (the need for this is explained previously). Therefore it is proposed in addition that:
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 is the NULL case.

Performance of mapping scheme
Figure 1shows the relationship between the actual transport block size (
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) and the signalled transport block size index (
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) (the y-axis is logarithmic) for the proposed transport block size signalling.
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Figure 1
The table of the TB size and signalled index is also shown in the table below:
	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size

	0
	NULL
	40
	102
	80
	184
	120
	331
	160
	595

	1
	57
	41
	103
	81
	186
	121
	336
	161
	604

	2
	58
	42
	105
	82
	189
	122
	340
	162
	613

	3
	59
	43
	107
	83
	192
	123
	346
	163
	622

	4
	60
	44
	108
	84
	195
	124
	351
	164
	631

	5
	61
	45
	110
	85
	198
	125
	356
	165
	640

	6
	62
	46
	111
	86
	201
	126
	361
	166
	650

	7
	63
	47
	113
	87
	204
	127
	366
	167
	659

	8
	64
	48
	115
	88
	207
	128
	372
	168
	669

	9
	65
	49
	116
	89
	210
	129
	377
	169
	679

	10
	66
	50
	118
	90
	213
	130
	383
	170
	689

	11
	66
	51
	120
	91
	216
	131
	389
	171
	699

	12
	67
	52
	122
	92
	219
	132
	394
	172
	709

	13
	68
	53
	123
	93
	222
	133
	400
	173
	720

	14
	69
	54
	125
	94
	226
	134
	406
	174
	730

	15
	71
	55
	127
	95
	229
	135
	412
	175
	741

	16
	72
	56
	129
	96
	232
	136
	418
	176
	752

	17
	73
	57
	131
	97
	236
	137
	424
	177
	763

	18
	74
	58
	133
	98
	239
	138
	431
	178
	775

	19
	75
	59
	135
	99
	243
	139
	437
	179
	786

	20
	76
	60
	137
	100
	246
	140
	443
	180
	798

	21
	77
	61
	139
	101
	250
	141
	450
	181
	809

	22
	78
	62
	141
	102
	254
	142
	457
	182
	821

	23
	79
	63
	143
	103
	258
	143
	463
	183
	834

	24
	81
	64
	145
	104
	261
	144
	470
	184
	846

	25
	82
	65
	147
	105
	265
	145
	477
	185
	858

	26
	83
	66
	150
	106
	269
	146
	484
	186
	871

	27
	84
	67
	152
	107
	273
	147
	491
	187
	884

	28
	85
	68
	154
	108
	277
	148
	499
	188
	897

	29
	87
	69
	156
	109
	281
	149
	506
	189
	910

	30
	88
	70
	159
	110
	285
	150
	514
	190
	924

	31
	89
	71
	161
	111
	290
	151
	521
	191
	937

	32
	91
	72
	163
	112
	294
	152
	529
	192
	951

	33
	92
	73
	166
	113
	298
	153
	537
	193
	965

	34
	93
	74
	168
	114
	303
	154
	545
	194
	980

	35
	95
	75
	171
	115
	307
	155
	553
	195
	994

	36
	96
	76
	173
	116
	312
	156
	561
	196
	1009

	37
	98
	77
	176
	117
	316
	157
	569
	197
	1024

	38
	99
	78
	178
	118
	321
	158
	578
	198
	1039

	39
	100
	79
	181
	119
	326
	159
	586
	199
	1054


	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size

	200
	1070
	240
	1923
	280
	3458
	320
	6217
	360
	11176

	201
	1085
	241
	1952
	281
	3509
	321
	6308
	361
	11341

	202
	1101
	242
	1981
	282
	3561
	322
	6402
	362
	11508

	203
	1118
	243
	2010
	283
	3613
	323
	6496
	363
	11678

	204
	1134
	244
	2039
	284
	3667
	324
	6592
	364
	11851

	205
	1151
	245
	2070
	285
	3721
	325
	6689
	365
	12026

	206
	1168
	246
	2100
	286
	3776
	326
	6788
	366
	12204

	207
	1185
	247
	2131
	287
	3832
	327
	6889
	367
	12384

	208
	1203
	248
	2163
	288
	3888
	328
	6990
	368
	12567

	209
	1221
	249
	2195
	289
	3946
	329
	7094
	369
	12752

	210
	1239
	250
	2227
	290
	4004
	330
	7198
	370
	12941

	211
	1257
	251
	2260
	291
	4063
	331
	7305
	371
	13132

	212
	1276
	252
	2293
	292
	4123
	332
	7413
	372
	13326

	213
	1294
	253
	2327
	293
	4184
	333
	7522
	373
	13523

	214
	1313
	254
	2362
	294
	4246
	334
	7633
	374
	13722

	215
	1333
	255
	2397
	295
	4309
	335
	7746
	375
	13925

	216
	1353
	256
	2432
	296
	4372
	336
	7860
	376
	14131

	217
	1373
	257
	2468
	297
	4437
	337
	7976
	377
	14340

	218
	1393
	258
	2504
	298
	4502
	338
	8094
	378
	14551

	219
	1413
	259
	2541
	299
	4569
	339
	8214
	379
	14766

	220
	1434
	260
	2579
	300
	4636
	340
	8335
	380
	14984

	221
	1456
	261
	2617
	301
	4705
	341
	8458
	381
	15206

	222
	1477
	262
	2656
	302
	4774
	342
	8583
	382
	15430

	223
	1499
	263
	2695
	303
	4845
	343
	8710
	383
	15658

	224
	1521
	264
	2735
	304
	4916
	344
	8839
	384
	15890

	225
	1543
	265
	2775
	305
	4989
	345
	8969
	385
	16124

	226
	1566
	266
	2816
	306
	5063
	346
	9102
	386
	16362

	227
	1589
	267
	2858
	307
	5138
	347
	9236
	387
	16604

	228
	1613
	268
	2900
	308
	5213
	348
	9373
	388
	16849

	229
	1637
	269
	2943
	309
	5290
	349
	9511
	389
	17098

	230
	1661
	270
	2986
	310
	5369
	350
	9652
	390
	17351

	231
	1685
	271
	3030
	311
	5448
	351
	9794
	391
	17607

	232
	1710
	272
	3075
	312
	5528
	352
	9939
	392
	17867

	233
	1736
	273
	3121
	313
	5610
	353
	10086
	393
	18131

	234
	1761
	274
	3167
	314
	5693
	354
	10235
	394
	18399

	235
	1787
	275
	3213
	315
	5777
	355
	10386
	395
	18671

	236
	1814
	276
	3261
	316
	5862
	356
	10539
	396
	18946

	237
	1840
	277
	3309
	317
	5949
	357
	10695
	397
	19226

	238
	1868
	278
	3358
	318
	6037
	358
	10853
	398
	19510

	239
	1895
	279
	3408
	319
	6126
	359
	11013
	399
	19798


	k          (TB index)
	TB size
	k          (TB index)
	TB size
	k          (TB index)
	TB size

	400
	20091
	440
	36117
	480
	64928

	401
	20388
	441
	36651
	481
	65887

	402
	20689
	442
	37192
	482
	66860

	403
	20994
	443
	37742
	483
	67848

	404
	21304
	444
	38299
	484
	68850

	405
	21619
	445
	38865
	485
	69867

	406
	21938
	446
	39439
	486
	70899

	407
	22263
	447
	40021
	487
	71946

	408
	22591
	448
	40613
	488
	73009

	409
	22925
	449
	41212
	489
	74087

	410
	23264
	450
	41821
	490
	75182

	411
	23607
	451
	42439
	491
	76292

	412
	23956
	452
	43066
	492
	77419

	413
	24310
	453
	43702
	493
	78563

	414
	24669
	454
	44347
	494
	79723

	415
	25033
	455
	45002
	495
	80901

	416
	25403
	456
	45667
	496
	82095

	417
	25778
	457
	46342
	497
	83308

	418
	26159
	458
	47026
	498
	84539

	419
	26545
	459
	47721
	499
	85787

	420
	26938
	460
	48426
	500
	87054

	421
	27335
	461
	49141
	501
	88340

	422
	27739
	462
	49867
	502
	89645

	423
	28149
	463
	50603
	503
	90969

	424
	28565
	464
	51351
	504
	92313

	425
	28987
	465
	52109
	505
	93676

	426
	29415
	466
	52879
	506
	95060

	427
	29849
	467
	53660
	507
	96464

	428
	30290
	468
	54453
	508
	97889

	429
	30738
	469
	55257
	509
	99335

	430
	31192
	470
	56073
	510
	100802

	431
	31652
	471
	56901
	511
	102000

	432
	32120
	472
	57742
	 
	 

	433
	32594
	473
	58595
	 
	 

	434
	33076
	474
	59460
	 
	 

	435
	33564
	475
	60338
	 
	 

	436
	34060
	476
	61230
	 
	 

	437
	34563
	477
	62134
	 
	 

	438
	35074
	478
	63052
	 
	 

	439
	35592
	479
	63983
	 
	 


The padding percentage is shown in Figure 2 for the case where the number of 320 bit mac-d PDUs is varied. As can be seen the padding percentage is always less than 1.5%.
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Figure 2
UE capabilities
Note it was deemed that it was not necessary to consider UE capabilities in the signalling since the maximum padding of less than 1.5% is adequate with the single range of mapping defined. Adding multiple mappings would therefore offer limited benefit and result in increased complexity.
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8.1
Primitives between layers 1 and 2
8.1.1
Primitives
The primitives are described in [3].

8.1.2 Parameters

a) Transport Format Resource Indicator (TFRI) for HS-DSCH

-
For HS-DSCH the Transport Block size is derived from the TFRI value signalled on the HS-SCCH. The mapping between TFRI value and Transport Block size is specified in subclause 9.2.3.

9.2
Formats and parameters

NOTE:
MAC header field encodings as specified in this clause with designation "Reserved" are forbidden to be used by a sender in this version of the protocol.

9.2.1
MAC PDU: Parameters of the MAC PDU header (non HS-DSCH) and MAC-d PDU header (HS-DSCH)

The following fields are defined for the MAC header for transport channels other than HS-DSCH and for the MAC-d PDU header for HS-DSCH:

-
Target Channel Type Field
The TCTF field is a flag that provides identification of the logical channel class on FACH and RACH transport channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH or dedicated logical channel information. The size and coding of TCTF for FDD and TDD are shown in tables 9.2.1.1, 9.2.1.2, 9.2.1.3, 9.2.1.4 and 9.2.1.5. Note that the size of the TCTF field of FACH for FDD is either 2 or 8 bits depending of the value of the 2 most significant bits and for TDD is either 3 or 5 bits depending on the value of the 3 most significant bits. The TCTF of the RACH for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.
Table 9.2.1.1: Coding of the Target Channel Type Field on FACH for TDD

	TCTF 
	Designation

	000
	BCCH

	001
	CCCH

	010
	CTCH

	01100
	DCCH or DTCH

over FACH

	01101-

01111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	100
	SHCCH

	101-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.2: Coding of the Target Channel Type Field on FACH for FDD

	TCTF 
	Designation

	00
	BCCH

	01000000
	CCCH

	01000001-01111111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	10000000
	CTCH

	10000001-

10111111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	DCCH or DTCH

over FACH


Table 9.2.1.3: Coding of the Target Channel Type Field on USCH or DSCH (TDD only)

	TCTF 
	Designation

	0
	SHCCH

	1
	DCCH or DTCH over USCH or DSCH


Table 9.2.1.4: Coding of the Target Channel Type Field on RACH for FDD

	TCTF 
	Designation

	00
	CCCH

	01
	DCCH or DTCH

over RACH

	10-11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.5: Coding of the Target Channel Type Field on RACH for TDD

	TCTF 
	Designation

	00
	CCCH

	0100
	DCCH or DTCH

Over RACH

	0101-

0111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	10
	SHCCH

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
C/T field
The C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel. The C/T field is used also to provide identification of the logical channel type on dedicated transport channels and on FACH and RACH when used for user data transmission. The size of the C/T field is fixed to 4 bits for both common transport channels and dedicated transport channels. Table 9.2.1.5a shows the 4-bit C/T field.

Table 9.2.1.5a: Structure of the C/T field

	C/T field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	...
	... 

	1110
	Logical channel 15

	1111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
UE-Id
The UE-Id field provides an identifier of the UE on common transport channels. The following types of UE-Id used on MAC are defined:

-
UTRAN Radio Network Temporary Identity (U-RNTI) may be used in the MAC header of DCCH when mapped onto common transport channels in downlink direction; the U-RNTI is never used in uplink direction;

-
Cell Radio Network Temporary Identity (C-RNTI) is used on DTCH and DCCH in uplink, and may be used on DCCH in downlink and is used on DTCH in downlink when mapped onto common transport channels, except when mapped onto DSCH transport channel;
-
In FDD, DSCH Radio Network Temporary Identity (DSCH-RNTI) is used on DTCH and DCCH in downlink when mapped onto DSCH transport channel;-
the UE id to be used by MAC is configured through the MAC control SAP. The lengths of the UE-id field of the MAC header are given in table 9.2.1.6.

Table 9.2.1.6: Lengths of UE Id field

	UE Id type 
	Length of UE Id field

	U-RNTI
	32 bits

	C-RNTI
	16 bits

	DSCH-RNTI
	16 bits


-
UE-Id Type
The UE-Id Type field is needed to ensure correct decoding of the UE-Id field in MAC Headers.
Table 9.2.1.7: UE-Id Type field definition

	UE-Id Type field 2 bits
	UE-Id Type

	00
	U-RNTI

	01
	C-RNTI or DSCH-RNTI

	10
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


9.2.1.1
MAC header for DTCH and DCCH (not mapped on HS-DSCH)

a)
DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC:

-
no MAC header is required.

b)
DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC:

-
C/T field is included in MAC header.

c)
DTCH or DCCH mapped to RACH/FACH:

-
TCTF field, C/T field, UE-Id type field and UE-Id are included in the MAC header. For FACH, the UE-Id type field used is the C-RNTI or U-RNTI. For RACH, the UE-Id type field used is the C-RNTI.

d)
DTCH or DCCH mapped to DSCH or USCH:

-
the TCTF field is included in the MAC header for TDD only. The UE-Id type and UE-Id are included in the MAC header for FDD only. The UE-Id type field used is the DSCH-RNTI. The C/T field is included if multiplexing on MAC is applied.

e)
DTCH or DCCH mapped to DSCH or USCH where DTCH or DCCH are the only logical channels:

-
the UE-Id type and UE-Id are included in the MAC header for FDD only. The UE-Id type field used is the DSCH-RNTI. The C/T field is included in the MAC header if multiplexing on MAC is applied.

f)
DTCH or DCCH mapped to CPCH:

-
UE-Id type field and UE-Id are included in the MAC header. The C/T field is included in the MAC header if multiplexing on MAC is applied. The UE-Id type field used is the C-RNTI.
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Figure 9.2.1.1.1: MAC PDU formats for DTCH and DCCH

9.2.1.1a
MAC-d Header for DTCH and DCCH (mapped on HS-DSCH)

The MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH is as shown in figure 9.2.1.1a.1.

-
C/T field is included in the MAC-d PDU header if multiplexing on MAC is applied.
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Figure 9.2.1.1a.1 MAC-d PDU format for DTCH and DCCH mapped on HS-DSCH

9.2.1.2
MAC header for BCCH

a)
BCCH mapped to BCH:

-
no MAC header is included.

b)
BCCH mapped to FACH:

-
the TCTF field is included in MAC header.
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Figure 9.2.1.2.1: MAC PDU formats for BCCH

9.2.1.3
MAC header for PCCH
There is no MAC header for PCCH.

9.2.1.4
MAC header for CCCH

CCCH mapped to RACH/FACH:

-
TCTF field is included in MAC header.
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Figure 9.2.1.4.1: MAC PDU formats for CCCH

9.2.1.5
MAC Header for CTCH
The TCTF field is included as MAC header for CTCH as shown in figure 9.2.1.5.1.
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Figure 9.2.1.5.1: MAC PDU format for CTCH

9.2.1.6
MAC Header for SHCCH

The MAC header for SHCCH is as shown in figure 9.2.1.6.1.

a)
SHCCH mapped to RACH and USCH/FACH and DSCH:

-
TCTF has to be included.

b)
SHCCH mapped to RACH and USCH/FACH and DSCH, where SHCCH is the only channel.
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Figure 9.2.1.6.1: MAC PDU format for SHCCH

9.2.2
MAC PDU: Parameters of the MAC header (HS-DSCH)

-
Version Flag (VF):
The VF field is a one bit flag providing extension capabilities of the MAC-hs PDU format. The VF field shall be set to zero and the value one is reserved in this version of the protocol.

-
Queue identifier (Queue ID):
The Queue ID field provides identification of the reordering queue in the receiver, in order to support independent buffer handling of data belonging to different reordering queues. The length of the Queue ID field is 3 bit.

-
Transmission Sequence Number (TSN):
The TSN field provides an identifier for the transmission sequence number on the HS-DSCH. The TSN field is used for reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is 6 bit.

-
Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU size for a given SID is configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

-
Number of MAC-D PDUs (N):
The number of consecutive MAC-d PDUs with equal size is identified with the N field. The length of the N field is 7 bit.

-
Flag (F):
The F field is a flag indicating if more SID fields are present in the MAC-hs header or not. If the F field is set to "0" the F field is followed by a SID field. If the F field is set to "0" the F field is followed by a MAC-d PDU.

9.2.2.1
MAC header for DTCH and DCCH

a)
DTCH or DCCH mapped to HS-DSCH:

-
The Queue ID field and TSN field are always included in the MAC-hs header. One SID field, N field and F field is included for each MAC-d PDU size included in the MAC-hs PDU. Padding is not explicitly indicated but is included in the end of the MAC-hs PDU if the total size of the MAC-hs payload is smaller than the transport block set size.

9.2.3
Signalling of Transport Block size for HS-DSCH

For HS-DSCH the transport block size is derived from the TFRI value signalled on the HS-SCCH. The mapping between the TFRI value and the transport block size for HCR TDD is specified below:
Let k be the signalled TFRI value, then the corresponding HS-DSCH transport block size Lk is given by :
If  k=1..510


[image: image20.wmf]ë

û

k

k

p

L

L

min

=




[image: image21.wmf]8192

8313

=

p




[image: image22.wmf]57

min

=

L


If k = 511


Lk = 102000
Note:

If k=0, Lk indicates NULL and shall not be used to signal a transport block size in the TFRI.
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