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1. Introduction
At the 3GPP TSG RAN1 NR #90bis meeting, the following agreement about TBS determination have been achieved [1]:
Agreements:
· 
Calculate an “intermediate” number of information bits where
· 
 is the number of layer,
· 
 is the modulation order, obtained from the MCS index
· 
 is the code rate, obtained from the MCS index
· 
 is number of resource elements
· 
=Y*#PRBs_scheduled
· 
When determining (number of REs) within a slot
· Determine X = 12*#OFDM_symbols_scheduled—Xd—Xoh
· Xd = #REs_for_DMRS_per_PRB in the scheduled duration
· Xoh = accounts for overhead from CSI-RS, CORESET, etc. One value for UL, one for DL
· Xoh is semi-statically determine
· Quantize X into one of a predefined set of values, resulting in Y
· [8] values
· Should allow for reasonable accuracy for all transmission durations
· May depend on the number of scheduled symbols
· FFS: floor, ceiling or some other quantization
· Note: quantization may not be needed
· FFS: Quantization step should ensure the same TB size can be obtained between transmission and retransmission, irrespective of the number of layers used for the retransmission. otherwise Xd has to be independent of the number of layers
· Obtain the actual TB size from the intermediate number of information bits according to the channel coding decisions.
· For both slot and mini-slot, the scheduling DCI can provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission
· starting OFDM symbol and length in OFDM symbols of the allocation
· For every TB-level (re-)transmission, the UE is able to determine the TB size from the DCI information in that transmission only
· The TBS is determined based on the actual # of available REs compared with a plurality of reference # of REs
· FFS the details, including the # of reference REs and other factors for TBS determination
Agreement: 
· TBSs are byte-aligned
Agreement: 
The first Working Assumption from RAN1#90 AI 6.1.4.1.2 and the first Working Assumption from NR AH#3 AI 6.4.1.3 are combined and agreed as modified below:
· TBS determination for all code rates shall ensure that no zero padding is necessary with BG1 segmentation; TBS determination shall also strive to achieve no zero padding also with BG2 segmentation; any special cases are only permitted for BG2. 
· If needed for BG2 segmentation, zero padding is added during segmentation, with the padding being placed at the beginning of the first code block prior to CB-CRC calculation; padding bits are transmitted. 
FFS: Byte- or something-alignment of CB sizes. 
At the 3GPP TSG RAN1 #90bis meeting, the following agreement and conclusion about RV sequences have been achieved [1]:
Agreement: 
· The default RV order (sequence) is {0,2,3,1} for cases where RV index is not explicitly signalled or otherwise specified and there is no ambiguity about which instance of a transmission occurred, for both BG1 and BG2
Conclusion for other cases, e.g. grant-free and unlicensed: 
· The respective session should determine the requirements (ambiguity, number of repetitions, self-decodability, existence of configuration signalling) and RV(s) should then be determined accordingly in the channel coding session. 
Furthermore, a working assumption on RV sequences for UL grant free from email discussion has been reached as follow:
Working assumption:
•        For UL transmission without UL grant, for a TB transmission with K repetitions 
–     The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 
•     Sequence 1: {0, 2, 3, 1}
•     Sequence 2: {0, 3, 0, 3}
•     Sequence 3: {0, 0, 0, 0}
In this contribution, the actual TB size determination from the intermediate number of information bits for NR is discussed. And, the RV sequences in working assumption for UL grant free are also discussed.
2. Consideration on TBS determination
In LTE, the transport block size is inferred from the MCS index and the resource allocation indicated in the DCI. This is done via look-up tables specified in TS 36.213. These tables are applied to both downlink and uplink. In NR, an intermediate TB sizes can be calculated by the product of modulation order, code rate, the number of layers and the total number of REs. The total number of REs is equal to Y*#PRBs_scheduled, where Y is the reference value of REs per PRB. However, there are still some channel coding constraints listed below need to be considered to obtain the actual TB size from the intermediate TB size:
(1) Actual TBSs are byte-aligned;
(2) TBS determination for all code rates shall ensure that no zero padding is necessary with BG1 segmentation;
(3) TBS determination for all code rates should strive to achieve no zero padding also with BG2 segmentation;
(4) The same TB size can be obtained between transmission and retransmission.
To satisfy these constrains, actual TBS should be quantized by intermediate information bits. There are two available alternatives to obtain actual TBS. On the one hand, actual TBS can be calculated by formula as below. TBSs are byte-aligned and code block size is equal with BG1 and BG2 segmentation via the formula below.
Alternative 1 : Actual TBS calculated by formula:
Step1.1: calculate an intermediate information bits TBS_temp by the scheduled resources parameters:

TBS_temp=, where TBS_temp with TB CRC bits.
Step1.2: quantize this intermediate information bits to obtain the final TBS that satisfied with byte-aligned transport block size and equal-size code blocks
TBS0 = TBS_temp - LTB,CRC,
if   TBS0 ≤ 3824
Number of code blocks: 
Transport block size (TBS):  	(bits)
else

Number of code blocks for BG1:C1 =

Number of code blocks for BG2:C2 =

Transport block size (TBS): BS=
where LCM(8,C1,C2) is the least common multiple of 8, C1 and C2.	
end if	
where
[bookmark: _GoBack]·   is the scheduled modulation order,
·  is the code rate,
·   is the number of layers the codeword is mapped onto,
·  NRE is the total number of resource elements,
·  LTB,CRC is the size of the TB CRC, if  TBS ≤ 3824, LTB,CRC = 16; else LTB,CRC = 24,

Considering the scheduling flexibility between first transmission and re-transmissions, the actual TBSs need to support more combination of MCS and #PRBs. Figure 1 compares the number of supported MCS of the LTE TBS and the formula based actual TBS as Alternative 1. Simulation conditions are Y={6,12,18,36,72,108,144}, NPRB=1~273,  the number of layer =1~4 and MCS table as shown in Appendix. 
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Figure 1. the total number of MCS indices supported by each TBS via formula
It is observed from Figure 1, the TBS calculated by the above formula can hardly be regarded as “flexible” enough since many of the TBS only support less than 5 MCS levels, which will lead to serious restriction for TBS scheduling of re-transmission.
Observation1: For TBS determination by formula, TBSs is inferior in terms of scheduling flexibility when compared to LTE TBS.
On the other hand, actual TBS can be determined by a TBS sequence with increasing order. In order to ensure the same TB size between transmission and re-transmission, TBS sequence should be small. Moreover, TBS in TBS sequence should be satisfied with one of the conditions as below in addition to the above constraints:
1) equal CBS for BG1&BG2;
2) equal and byte-aligned CBS for BG1&BG2.
Alternative 2 : Actual TBS determined by TBS sequence:
Firstly, the steps to obtain TBS sequence:
Step2.1.1: generate a TBS set, where each TBS in this TBS set is byte-aligned with increasing order and satisfied with  the same condition which is one of the above three conditions.
TBS set = {TBS i}, where i is the TBS index in TBS set,
Step2.1.2: narrow down the TBS set to obtain TBS sequence:
if  TBS i ≤ TBS max LTE
For k =1~L
TBS j = max{TBS i | TBS i≤TBS k LTE  and (TBS i - (TBS j-1+8))/TBS i <0.04},  
end
else
TBS j = max{TBS i | TBS i  >TBS j-1 and (TBS i -(TBS j-1+8))/TBS i <0.04}, 
end
where 
·  TBS i is the TBS in TBS set, where i is the TBS index in TBS set,
·  L is the total number of different TBSs in LTE TBS table,
·  TBS max LTE is the maximum TBS in LTE TBS table, TBS k LTE is the TBS in LTE TBS table, where k is the TBS index {1, L},
[bookmark: OLE_LINK2]·  TBS j is the TBS in TBS sequence, where j is the TBS index in TBS sequence,
Secondly, the steps to obtain actual TBS by TBS sequence:
Step2.2.1: calculate an intermediate information bits TBS_temp by the scheduled resources parameters:

TBS_temp=, where TBS_temp with TB CRC bits.
Step2.2.2: quantize this intermediate information bits to obtain the final TBS:
actual BS=min{TBS j  | TBS j  ≥ TBS_temp - LTB,CRC}, where TBS j is the TBS in TBS sequence,
where
·   is the scheduled modulation order,
·  is the code rate,
·   is the number of layers the codeword is mapped onto,
·  NRE is the total number of resource elements,
·  LTB,CRC is the size of the TB CRC, if  TBS ≤ 3824, LTB,CRC = 16; else LTB,CRC = 24,
Therefore we propose the method to obtain the actual TBS by TBS sequence. Note that TBS in TBS sequence1as in Table 1 and TBS sequence2 as in Table 2 are satisfied with the above two conditions respectively.  
Table 1 TBS Sequence1
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS

	1
	8
	31
	304
	61
	1128
	91
	2728
	121
	7992
	151
	23664
	181
	71112
	211
	171336
	241
	332176
	271
	699360

	2
	16
	32
	320
	62
	1160
	92
	2792
	122
	8232
	152
	24336
	182
	73416
	212
	173856
	242
	335696
	272
	710576

	3
	24
	33
	328
	63
	1192
	93
	2856
	123
	8496
	153
	25344
	183
	75216
	213
	177824
	243
	347736
	273
	729384

	4
	32
	34
	336
	64
	1224
	94
	2976
	124
	8760
	154
	26408
	184
	76176
	214
	181608
	244
	359456
	274
	752376

	5
	40
	35
	352
	65
	1256
	95
	3104
	125
	9120
	155
	27376
	185
	78096
	215
	182664
	245
	367024
	275
	791832

	6
	48
	36
	368
	66
	1288
	96
	3240
	126
	9504
	156
	28336
	186
	80936
	216
	188576
	246
	377976
	276
	794176

	7
	56
	37
	384
	67
	1320
	97
	3368
	127
	9888
	157
	29296
	187
	83576
	217
	193776
	247
	395904
	277
	797976

	8
	64
	38
	408
	68
	1352
	98
	3496
	128
	10296
	158
	30504
	188
	87008
	218
	195600
	248
	401928
	278
	835976

	9
	72
	39
	432
	69
	1384
	99
	3624
	129
	10680
	159
	31656
	189
	90528
	219
	199680
	249
	417976
	279
	838176

	10
	80
	40
	456
	70
	1416
	100
	3752
	130
	11064
	160
	32808
	190
	93576
	220
	200952
	250
	432720
	280
	839776

	11
	88
	41
	480
	71
	1480
	101
	3880
	131
	11448
	161
	33816
	191
	97320
	221
	205176
	251
	438816
	281
	856776

	12
	96
	42
	504
	72
	1544
	102
	4008
	132
	11832
	162
	35136
	192
	100632
	222
	206776
	252
	446448
	282
	877776

	13
	104
	43
	528
	73
	1608
	103
	4136
	133
	12216
	163
	36576
	193
	101064
	223
	211824
	253
	456696
	283
	885288

	14
	112
	44
	552
	74
	1672
	104
	4264
	134
	12576
	164
	37856
	194
	104808
	224
	213280
	254
	464552
	284
	892920

	15
	120
	45
	576
	75
	1736
	105
	4392
	135
	12960
	165
	39136
	195
	108552
	225
	219216
	255
	470432
	285
	915576

	16
	128
	46
	608
	76
	1800
	106
	4576
	136
	13504
	166
	40456
	196
	112536
	226
	225696
	256
	478776
	286
	936744

	17
	136
	47
	640
	77
	1864
	107
	4768
	137
	14072
	167
	42144
	197
	116288
	227
	226776
	257
	486248
	287
	940552

	18
	144
	48
	672
	78
	1928
	108
	4968
	138
	14664
	168
	43800
	198
	120936
	228
	228456
	258
	500256
	288
	997672

	19
	152
	49
	704
	79
	1992
	109
	5160
	139
	15256
	169
	45336
	199
	125376
	229
	234336
	259
	502896
	289
	1001480

	20
	160
	50
	736
	80
	2024
	110
	5352
	140
	15816
	170
	46776
	200
	130456
	230
	243112
	260
	518544
	290
	1037112

	21
	168
	51
	768
	81
	2088
	111
	5544
	141
	16416
	171
	48648
	201
	135840
	231
	250776
	261
	530856
	291
	1066776

	22
	176
	52
	808
	82
	2152
	112
	5736
	142
	16896
	172
	50656
	202
	140872
	232
	257152
	262
	533096
	292
	1138568

	23
	184
	53
	848
	83
	2216
	113
	5976
	143
	17496
	173
	52728
	203
	145992
	233
	266536
	263
	548040
	293
	1173456

	24
	192
	54
	888
	84
	2280
	114
	6200
	144
	18216
	174
	54576
	204
	149736
	234
	274008
	264
	567368
	294
	1205832

	25
	208
	55
	928
	85
	2344
	115
	6456
	145
	18936
	175
	56256
	205
	151176
	235
	281768
	265
	585176
	295
	1331760

	26
	224
	56
	968
	86
	2408
	116
	6712
	146
	19728
	176
	58552
	206
	151976
	236
	292576
	266
	602904
	296
	1342856

	27
	240
	57
	1000
	87
	2472
	117
	6968
	147
	20544
	177
	60984
	207
	155776
	237
	303096
	267
	614928
	297
	1427976

	28
	256
	58
	1032
	88
	2536
	118
	7224
	148
	21384
	178
	63488
	208
	161656
	238
	304856
	268
	638376
	298
	1508736

	29
	272
	59
	1064
	89
	2600
	119
	7480
	149
	22152
	179
	66072
	209
	164976
	239
	315376
	269
	666376
	299
	1583688

	30
	288
	60
	1096
	90
	2664
	120
	7728
	150
	22872
	180
	68664
	210
	168816
	240
	319176
	270
	671416
	300
	


Table 2 TBS Sequence2
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS
	index
	TBS

	1
	8
	31
	304
	61
	1128
	91
	2728
	121
	7992
	151
	23664
	181
	71112
	211
	171336
	241
	478776

	2
	16
	32
	320
	62
	1160
	92
	2792
	122
	8232
	152
	24336
	182
	73416
	212
	181608
	242
	501576

	3
	24
	33
	328
	63
	1192
	93
	2856
	123
	8472
	153
	25288
	183
	74856
	213
	194664
	243
	543376

	4
	32
	34
	336
	64
	1224
	94
	2976
	124
	8760
	154
	26184
	184
	76136
	214
	197160
	244
	567368

	5
	40
	35
	352
	65
	1256
	95
	3104
	125
	9096
	155
	27240
	185
	77256
	215
	205176
	245
	571176

	6
	48
	36
	368
	66
	1288
	96
	3240
	126
	9480
	156
	28328
	186
	78936
	216
	206776
	246
	585176

	7
	56
	37
	384
	67
	1320
	97
	3368
	127
	9864
	157
	29288
	187
	81816
	217
	208976
	247
	626976

	8
	64
	38
	408
	68
	1352
	98
	3496
	128
	10248
	158
	30504
	188
	84984
	218
	228456
	248
	638376

	9
	72
	39
	432
	69
	1384
	99
	3624
	129
	10680
	159
	31656
	189
	87008
	219
	232264
	249
	668776

	10
	80
	40
	456
	70
	1416
	100
	3752
	130
	11064
	160
	32808
	190
	88680
	220
	246456
	250
	710576

	11
	88
	41
	480
	71
	1480
	101
	3880
	131
	11432
	161
	33816
	191
	92376
	221
	248136
	251
	752376

	12
	96
	42
	504
	72
	1544
	102
	4008
	132
	11816
	162
	35096
	192
	96072
	222
	250776
	252
	794176

	13
	104
	43
	528
	73
	1608
	103
	4136
	133
	12200
	163
	36536
	193
	99336
	223
	272424
	253
	797976

	14
	112
	44
	552
	74
	1672
	104
	4264
	134
	12552
	164
	37816
	194
	101064
	224
	281768
	254
	835976

	15
	120
	45
	576
	75
	1736
	105
	4392
	135
	12936
	165
	39136
	195
	104808
	225
	285576
	255
	856776

	16
	128
	46
	608
	76
	1800
	106
	4568
	136
	13480
	166
	40456
	196
	108552
	226
	292576
	256
	877776

	17
	136
	47
	640
	77
	1864
	107
	4760
	137
	14024
	167
	42120
	197
	112536
	227
	295752
	257
	885288

	18
	144
	48
	672
	78
	1928
	108
	4952
	138
	14600
	168
	43752
	198
	114552
	228
	319176
	258
	892920

	19
	152
	49
	704
	79
	1992
	109
	5160
	139
	15208
	169
	45288
	199
	119016
	229
	334376
	259
	997672

	20
	160
	50
	736
	80
	2024
	110
	5352
	140
	15816
	170
	46776
	200
	122736
	230
	355672
	260
	1001480

	21
	168
	51
	768
	81
	2088
	111
	5544
	141
	16376
	171
	48648
	201
	125376
	231
	359456
	261
	1142376

	22
	176
	52
	808
	82
	2152
	112
	5736
	142
	16896
	172
	50600
	202
	129896
	232
	363240
	262
	1331760

	23
	184
	53
	848
	83
	2216
	113
	5976
	143
	17496
	173
	52616
	203
	134760
	233
	376176
	263
	1335576

	24
	192
	54
	888
	84
	2280
	114
	6200
	144
	18216
	174
	54576
	204
	137064
	234
	417976
	264
	1339392

	25
	208
	55
	928
	85
	2344
	115
	6456
	145
	18936
	175
	56256
	205
	140872
	235
	422664
	265
	1427976

	26
	224
	56
	968
	86
	2408
	116
	6712
	146
	19704
	176
	58216
	206
	145992
	236
	438816
	266
	

	27
	240
	57
	1000
	87
	2472
	117
	6968
	147
	20520
	177
	60648
	207
	151976
	237
	442632
	267
	

	28
	256
	58
	1032
	88
	2536
	118
	7224
	148
	21336
	178
	63080
	208
	155776
	238
	446448
	268
	

	29
	272
	59
	1064
	89
	2600
	119
	7480
	149
	22152
	179
	65640
	209
	159576
	239
	459776
	269
	

	30
	288
	60
	1096
	90
	2664
	120
	7728
	150
	22872
	180
	68376
	210
	165416
	240
	464552
	270
	



In the following, we compare the total number of MCS index supported by each TBS using different methods from [2], [3], [4] and the above two TBS sequences.
[image: ]
Figure 2. the total number of MCS indices supported by each TBS for different methods
Table 3 Comparison of the scheduling flexibility based on the same simulation conditions
	
	Conditions supported by TBS
	#MCS indices ≥ 5
	#MCS indices < 5

	LTE
	——
	229
	41

	[3]
	equal and byte-aligned CBS with BG1or BG2
	395
	117

	[4]
	equal CBS with BG1 and BG2
	2137
	349

	TBS sequence1
	equal CBS with BG1 and BG2
	273
	8

	TBS sequence2
	equal and byte-aligned CBS with BG1 and BG2
	251
	5


Figure 2 and Table 3 compares the number of supported MCS of the LTE TBS table and the actual TBS obtained from different TBS methods. We can see that the supported number of MCS indices for TBSs determined by the above TBS sequences are all better than those of other methods from [3] and [4]. 
[bookmark: OLE_LINK1]Observation2: For TBS determination by sequence, TBSs is superior in terms of scheduling flexibility when compared to LTE TBS.
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Figure 3 number of MCS can be used when retransmission for BG1 and BG2 with method in [2]
In the range of TBS of 292 to 3824 for BG1, there’re only 6 MCS determined based on the method of [2], which in turn will likely limit the usage of a single MCS for retransmission. Similarly, in the range of TBS of 3824 to 70000, there’re only 4 MCS obtained via the method of [2] for BG2, which again in turn will limit the scheduling flexibility for retransmission.
In summary, compared with actual TBS calculated by formula, the advantages of actual TBS quantized by TBS sequence are as follows:
- Reduce implementation complexity because TBSs obtained via TBS sequences support no zero padding and byte-aligned CBS with BG1 and BG2 segmentation;
- include specific TBS requirement for some special scenarios, such as VoIP, URLLC etc;
- Avoid online computation.
Proposal 1: Intermediate TBSs should be quantized by a predetermined TBS sequence to obtain the actual TBS for transmission and re-transmissions. TBS sequence is preferred to be the sequence for TBS determination because of easier implementation, applicable to special scenarios and no online computation. 

Proposal 2: Quantization of X to derive  should be substituted by Quantization of Intermediate TBSs in order to ensure the same TB size can be obtained between transmission and re-transmission.
3. RV Sequences for Grant Free UL
When full rate matching buffer is used, fix RVs {0,1,2,3} for BG1 are set at {0,17,33,56}*Z and fix RVs {0,1,2,3} for BG2 are set at {0,13,25,43}*Z.
3.1  Performance Evaluation
According to the working assumption from email discussion, there are 3 candidates for RV sequences: {0,2,3,1}, {0,3,0,3} and {0,0,0,0}. And, the RV sequences candidates of {0,3,0,3} and {0,0,0,0} are simulated with simulation assumptions in Table 4. The normalized throughput performances results are shown in Figure 4 to Figure 11. The normalized throughput is calculated by the following expression:






Wherein,  is modulation order (2 for QPSK, 4 for 16QAM, 6 for 64QAM and 8 for 256QAM),  is code rate,  is block error rate and  is average number of transmission times for a new data. 
Table 4	Simulation Assumptions 
	Channel
	AWGN

	Modulation
	QPSK, 16QAM, 64QAM, 256QAM

	TBS
	1024

	Code Rate
	1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9

	RV Sequences
	{0,3,0,3} and {0,0,0,0}

	Decoding Aalgorithm
	Flooding BP, Max iterations = 50

	Codeword Length
	Same Length for Each Tx



[image: ] [image: ]
Figure 4 Rate=1/2 & QPSK     			Figure 5 Rate=3/4 & QPSK
[image: ][image: ]
Figure 6 Rate=1/3 & 16QAM     			Figure 7 Rate=2/5 & 16QAM
[image: ][image: ]
Figure 8 Rate=5/6 & 64QAM     			Figure 9 Rate=8/9 & 64QAM[image: ][image: ]
Figure 10 Rate=5/6 & 256QAM     			Figure 11 Rate=8/9 & 256QAM

According to the simulations, it is observed that RV sequence of {0, 3, 0, 3} has better performance compared with RV sequence of {0, 0, 0, 0} 
Observation 3: RV sequence of {0, 3, 0, 3} has better performance compared with RV sequence of {0, 0, 0, 0}.
3.2 Processing Latency Analysis
For the case that the 1st transmission is missed as shown in Figure 12, RV sequence of {0, 2, 3, 1} needs 3 times transmissions because RV2 is not self-decodable. However, for RV sequence of {0, 3, 0, 3} and RV sequence of {0, 0, 0, 0}, they need only 2 times transmissions since their 2nd transmission (RV3 or RV0) are self-decodable. Therefore, for the case as in Figure 22, RV sequence of {0, 2, 3, 1} has longer latency than RV sequence of {0, 3, 0, 3} and RV sequence of {0, 0, 0, 0}. 




Figure 12	Example of Case of 1st Transmission Missed
Observation 4:  Processing latency of RV sequence of {0, 0, 0, 0} and {0, 3, 0, 3} outperform  processing latency of RV sequence of  {0, 2, 3, 1} when 1st  transmission is missed .
Proposal 3: For UL transmission without UL grant, RV sequences of {0, 2, 3, 1}, {0, 3, 0, 3} and {0, 0, 0, 0} which are configured by UE-specific RRC signaling in working assumption should be confirmed. 
4. Conclusion
In this contribution, we compared scheduling flexibility of TBS determined by formula and TBS sequence. We also evaluated the RV sequences for UL grant free. In summary, we have the following observations and proposals.
Observation1: For TBS determination by formula, TBSs is inferior in terms of scheduling flexibility when compared to LTE TBS.
Observation2: For TBS determination by sequence, TBSs is superior in terms of scheduling flexibility when compared to LTE TBS.
Observation 3: RV sequence of {0, 3, 0, 3} has better performance compared with RV sequence of {0, 0, 0, 0}.
Observation 4:  Processing latency of RV sequence of {0, 0, 0, 0} and {0, 3, 0, 3} outperform  processing latency of RV sequence of  {0, 2, 3, 1} when 1st  transmission is missed .
Proposal 1: Intermediate TBSs should be quantized by a predetermined TBS sequence to obtain the actual TBS for transmission and re-transmissions. TBS sequence is preferred to be the sequence for TBS determination because of easier implementation,  applicable to some special scenarios and no online computation. 

Proposal 2: Quantization of X to derive  should be substituted by Quantization of Intermediate TBSs in order to ensure the same TB size can be obtained between transmission and re-transmission.
Proposal 3: For UL transmission without UL grant, RV sequences of {0, 2, 3, 1}, {0, 3, 0, 3} and {0, 0, 0, 0} which are configured by UE-specific RRC signaling in working assumption should be confirmed. 
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Appendix 
MCS table for example
	
MCS Index

	
Modulation Order

	code rate x 1024
	
TBS Index


	0
	2
	120
	0

	1
	2
	157
	1

	2
	2
	193
	2

	3
	2
	251
	3

	4
	2
	308
	4

	5
	2
	379
	5

	6
	2
	449
	6

	7
	2
	526
	7

	8
	2
	602
	8

	9
	2
	679
	9

	10
	4
	340
	9

	11
	4
	378
	10

	12
	4
	434
	11

	13
	4
	490
	12

	14
	4
	553
	13

	15
	4
	616
	14

	16
	4
	658
	15

	17
	6
	438
	15

	18
	6
	466
	16

	19
	6
	517
	17

	20
	6
	567
	18

	21
	6
	616
	19

	22
	6
	666
	20

	23
	6
	719
	21

	24
	6
	772
	22

	25
	6
	822
	23

	26
	6
	873
	24

	27
	6
	910
	25

	28
	6
	948
	26/26A

	29
	2
	reserved

	30
	4
	

	31
	6
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