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1. Introduction

In RAN1#52bis Shenzhen, the transport block sizes and MCS/TBS signalling details for LTE were agreed [chairman’s notes, R1-081589, R1-081638]. This document addresses some FFS items per the way-forward in R1-081589

· R1-081638 with constrained TBS set agreed

· revisit if problem found

· For 1RB case in UL, one special entry for QPSK with TBS=320

· Same tables used for bundling

· FFS: how to use

· 2-layer TBS is 2 times the TBS in principle

· FFS: fine adjustment for CRC bits

2. Details 

The TBS and MCS/TBS signalling details were agreed in R1-081589, the exact table is included in a companion file (UniversalTBS.txt,) with this contribution. Previously, the MCS/TBS table contained a 29 MCS x 110 RB table that was populated with 184 TBSes from a mother TBS set. The decision taken in Kansas City based on R1-082091 is to remove the duplicate rows in the 29x110 table and instead use the table in ANNEX B to effectively recreate them. Hence, the MCS/TBS table becomes two tables: the MCS table (as given in ANNEX B) and the TBS table as given in the UniversalTBS.txt attachment. The MCS level nMCS in the MCS table points to nTBS(nMCS),which reflects the row nTBS in the TBS table. The TBS table then is a 27 MCS x 110 RB table populated with 184 TBSes from a mother TBS set.  For convenience, this TBS table is referred to as a 1-layer TBS table in the context of the 2-layer TBS discussion.  

2.1. Special 1 RB, QPSK entry with TBS=320

As noted in LS to RAN2 R1-081705, one entry (likely the current 32-bit or 80-bit entry) in the first column (1 RB allocation) of the table will be populated with a 320-bit TBS value with QPSK and code rate > 1 to be used for VoIP 12.2kbps AMR packets.

It is proposed to replace (1 RB, QPSK) TBS=80 with TBS = 320 in the 1-layer TBS table

2.2. 2-layer TBS 

It was agreed to that the 2-layer TBS is 2 times the TBS in principle with some adjustment for CRC bits. Following is a simple way of reusing existing 1-layer TBS table to get 2-layer table. 

The 2-layer TBS for an MCS and RB pair (nTBS(nMCS), nRB) is obtained from the corresponding (nTBS(nMCS), 2* nRB) value of the 1-layer TBS table. Since, the 1-layer table has only 110 columns, this approach is used for 2-layer TBS computation for nRB = 1,2,…55.  

For nPRB = 56,….110, the agreement from Shenzhen is followed i.e., “2-layer TBS is 2 times the TBS in principle with some adjustment for CRC bits”. Appendix A lists a table LUT_L12 that specifies a 2-layer TBS corresponding to each of the 184 1-layer TBS using the 2-times principle. Note that there are several 1-layer TBSes that are never used in the 1-layer to 2-layer mapping and hence the second column is left blank for such entries (Although this table can be shortened, it shows the entire mother TBS set chosen for LTE). Only 20 additional TBSes (highlighted) are added to the mother TBS set. 

Given a 1-layer TBS table TBS_L1 (nTBS(nMCS),nRB) of size 27x110 and a 1-layer to 2-layer TBS mapping table, LUT_L12 (.), the 2-layer TBS  as follows :

 

TBS_L2 (nTBS(nMCS),nRB) =  TBS_L1(nTBS(nMCS),2*nRB)    for nTBS =1-27, nRB=1-55           

TBS_L2 (nTBS(nMCS),nRB)  = LUT_L12(TBS_L1(nTBS(nMCS),nRB)) for nTBS =1-27, nRB=56-110   

 

Note that an explicit 2-layer MCS/TBS table with 27x110 entries needed not be inserted in the spec as it can be derived using above relations.  Also the lookup table in the Appendix LUT_L12 can be shortened to store only 112 rows (i.e., i=72,73…183 in table 1).

It is proposed to adopt the above approach for the 1-layer TBS to 2-layer TBS determination. 
2.3. TBS table for bundling

Since the MCS + RB allocation gives the TBS, for bundling, the RB allocation for the sake of computing the TBS can be interpreted as either a per-subframe #RBs or per-bundle #RBs, etc.  The main issue is to figure out the TBS in the bundling case (given MCS index and nRB_subframe) using the TBS table with 110 columns (one per RB) agreed for LTE.  Note also that the use of bundling is motivated by coverage limited situations where QPSK modulation is the better choice relative to 16QAM and 64QAM.
Following are a couple of choices (assuming nRB_subframe is the number of RBs allocated to the scheduled UE in one subframe of the bundle, and MCS index nMCS, and N_bundle is the number of subframes in a bundle). 

· TBS_bundled= TBS_L1(nTBS(nMCS), nRB_subframe)  

· Same as unbundled MCS table. 

· TBS_bundled = TBS_L1(nTBS(nMCS), nRB_subframe * N_bundle) 
· This approach allows code rates >1 in a subframe of a bundle. Based on the 1-layer TBS table, and a similar relation as Sec 2.2 can be derived for this case also.

In the way-forward from Shenzhen, it was proposed that an MCS entry with code rate >1 (for VoIP packet with TBS = 320 bits, QPSK) is included the TBS table. Therefore,

 It is proposed that for bundling, the TBS is computed similar to the unbundled case i.e., TBS_bundled = TBS_L1(nTBS(nMCS),nRB_subframe).  Also it is proposed: Only QPSK modulation is supported for bundling.
3. Conclusions 

To finalize the remaining MCS/TBS details, it is proposed to

· Replace (1 RB, QPSK) TBS=80 with TBS = 320 in the 1-layer TBS Table.

· Adopt approach in Sec 2.2 for the 1-layer TBS to 2-layer TBS determination.
· For RB allocations nRB = 1,….55, and an MCS value nMCS, the 2-layer TBS is given by the 1-layer TBS corresponding to (nTBS(nMCS),2*nRB). 

· For RB allocations nRB = 56,….110, and an MCS value nMCS, the 2-layer TBS is obtained using the corresponding 1-layer TBS (nTBS(nMCS),nRB) and a ‘1-layer to 2-layer’ TBS mapping table LUT2layer.

· For bundling, the TBS is computed similar to the unbundled case i.e., TBS_bundled = TBS_L1(nTBS(nMCS),nRB_subframe) and only QPSK modulation is supported.
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Appendix A

Table 1. Table mapping 1-layer TBS to a 2-layer TBS for RB allocations nPRB = 56,….110. LUT_L12()
	i
	TBS-L1
	TBS-L2
	i
	TBS-L1
	TBS-L2
	i
	TBS-L1
	TBS-L2
	i
	TBS-L1
	TBS-L2
	i
	TBS-L1
	TBS-L2

	0
	16
	-
	41
	584
	-
	82
	2152
	4264
	123
	8504
	16992
	164
	37888
	76208

	1
	24
	-
	42
	600
	-
	83
	2216
	4392
	124
	8760
	17568
	165
	39232
	78704

	2
	32
	-
	43
	616
	-
	84
	2280
	4584
	125
	9144
	18336
	166
	40576
	81176

	3
	40
	-
	44
	632
	-
	85
	2344
	4776
	126
	9528
	19080
	167
	42368
	84760

	4
	48
	-
	45
	648
	-
	86
	2408
	4776
	127
	9912
	19848
	168
	43816
	87936

	5
	56
	-
	46
	680
	-
	87
	2472
	4968
	128
	10296
	20616
	169
	45352
	90816

	6
	72
	-
	47
	696
	-
	88
	2536
	5160
	129
	10680
	21384
	170
	46888
	93800

	7
	80
	-
	48
	712
	-
	89
	2600
	5160
	130
	11064
	22152
	171
	48936
	97896

	8
	88
	-
	49
	744
	-
	90
	2664
	5352
	131
	11448
	22920
	172
	51024
	101840

	9
	104
	-
	50
	776
	-
	91
	2728
	5544
	132
	11832
	23688
	173
	52752
	105528

	10
	120
	-
	51
	808
	-
	92
	2792
	5544
	133
	12216
	24496
	174
	55056
	110136

	11
	136
	-
	52
	840
	-
	93
	2856
	5736
	134
	12576
	25456
	175
	57336
	115040

	12
	152
	-
	53
	872
	-
	94
	2984
	5992
	135
	12960
	25456
	176
	59256
	119816

	13
	160
	-
	54
	904
	-
	95
	3112
	6200
	136
	13536
	27376
	177
	61664
	124464

	14
	176
	-
	55
	936
	-
	96
	3240
	6456
	137
	14112
	28336
	178
	63776
	128496

	15
	200
	-
	56
	968
	-
	97
	3368
	6712
	138
	14688
	29296
	179
	66592
	133208

	16
	208
	-
	57
	1000
	-
	98
	3496
	6968
	139
	15264
	30576
	180
	68808
	137792

	17
	232
	-
	58
	1032
	-
	99
	3624
	7224
	140
	15840
	31704
	181
	71112
	142248

	18
	248
	-
	59
	1064
	-
	100
	3752
	7480
	141
	16416
	32856
	182
	73712
	146856

	19
	264
	-
	60
	1096
	-
	101
	3880
	7736
	142
	16992
	34008
	183
	75376
	151376

	20
	272
	-
	61
	1128
	-
	102
	4008
	7992
	143
	17568
	35160
	
	
	

	21
	280
	-
	62
	1160
	-
	103
	4136
	8248
	144
	18336
	36696
	
	
	

	22
	288
	-
	63
	1192
	-
	104
	4264
	8504
	145
	19080
	37888
	
	
	

	23
	296
	-
	64
	1224
	-
	105
	4392
	8760
	146
	19848
	39232
	
	
	

	24
	304
	-
	65
	1256
	-
	106
	4584
	9144
	147
	20616
	40576
	
	
	

	25
	320
	-
	66
	1288
	-
	107
	4776
	9528
	148
	21384
	42368
	
	
	

	26
	336
	-
	67
	1320
	-
	108
	4968
	9912
	149
	22152
	43816
	
	
	

	27
	344
	-
	68
	1352
	-
	109
	5160
	10296
	150
	22920
	45352
	
	
	

	28
	376
	-
	69
	1384
	-
	110
	5352
	10680
	151
	23688
	46888
	
	
	

	29
	392
	-
	70
	1416
	-
	111
	5544
	11064
	152
	24496
	48936
	
	
	

	30
	408
	-
	71
	1480
	-
	112
	5736
	11448
	153
	25456
	51024
	
	
	

	31
	424
	-
	72
	1544
	3112
	113
	5992
	11832
	154
	26416
	52752
	
	
	

	32
	440
	-
	73
	1608
	3240
	114
	6200
	12576
	155
	27376
	55056
	
	
	

	33
	456
	-
	74
	1672
	3368
	115
	6456
	12960
	156
	28336
	57336
	
	
	

	34
	472
	-
	75
	1736
	3496
	116
	6712
	13536
	157
	29296
	59256
	
	
	

	35
	488
	-
	76
	1800
	3624
	117
	6968
	14112
	158
	30576
	61664
	
	
	

	36
	504
	-
	77
	1864
	3752
	118
	7224
	14688
	159
	31704
	63776
	
	
	

	37
	520
	-
	78
	1928
	3880
	119
	7480
	14688
	160
	32856
	66592
	
	
	

	38
	536
	-
	79
	1992
	4008
	120
	7736
	15264
	161
	34008
	68808
	
	
	

	39
	552
	-
	80
	2024
	4008
	121
	7992
	15840
	162
	35160
	71112
	
	
	

	40
	568
	-
	81
	2088
	4136
	122
	8248
	16416
	163
	36696
	73712
	
	
	


ANNEX B

MCS Table for PDSCH
	MCS
Index

(nMCS)
	Modulation
Order
	TBS
Index

(nTBS)

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	reserved

	30
	

	31
	


