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Introduction
TBS is derived according to the section 5.1.3.2 in TS-38.214 [1].
In this contribution, we present our views on validation of TBS determination for NR.
Discussion
Formula for TBS determination for intermediate number of information bits Ninfo > 3824
Transport block size is determined by a set of parameters {number of symbols, number of PRBs, number of layers, MCS, etc}. In order to ensure flexibility for adaptive HARQ re-transmission and possible extention for sub-sequent re-transmission without waiting for HARQ-ACK feedback, it is important to ensure that a transport block transmitted with a particular set of parameters {number of symbols,  number of PRBs, number of layers, MCS, etc} can be re-transmitted using anoher set of parameters {number of symbols,  number of PRBs, number of layers, MCS, etc}, where the number of sets of parameters is as many as possible. This is essential especially for subsequent re-transmission without waiting for HARQ-ACK feedback.
Observation 1: It is desirable to make sure that one TBS is selected by various sets of parameters which determines TBS, for better flexibility of gNB scheduler.
In NR, a folmura is used for TBS determination except intermediate number of information bits Ninfo <= 3824, while TBS is determined from the predefined table in LTE. Figure 1 shows how many times the same TBS appears in the LTE TBS table in different colors. As you can see, the LTE TBS table has the same TBS value a lot; pink (ten times) occupies the table. On the other hand in Figure 2, which shows that for NR with various MCS index and the number of PRBs (number of symbols and number of layers are fixed for simplicity), the number of times the same TBS appears in the table is small: red (two times), orange (three times), yellow (four times) occupies the table.
Observation 2: For NR, compared to LTE, the number of times the same TBS appears in the table is small.
The above issue mainly results from the following TBS determination formula.


In this formula, TBS is quantized by 8*C, where C is the number of code blocks. Larger quantization value can provide the same TBS more, thereby for exmaple we can replace the formula to the following one for flexibility of gNB scheduler.


By using the above formula, NR can the same TBS more as shown in Figure 3.
Proposal 1: Formula of TBS determination should be replaced e.g. to the following one.
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Figure 1:  TBS in LTE.
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[bookmark: _GoBack]Figure 2:  TBS in NR. (=12, =12, =1, MCS index table = 1)
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Figure 3:  TBS in NR with replaced formula.

Table for TBS determination for intermediate number of information bits Ninfo <= 3824
In NR, a table is used for TBS determination for intermediate number of information bits Ninfo <= 3824, where there have been a lot of fixed values already. However, the table does not consider the specific packet sizes for VoIP, hence we should carefully check it and revise the table if necessary. For NR VoIP, it is assumed that TBS are calculated from the following parameters as VoIP over LTE [2].
· RTP payload size (= up to codec, codec mode/rate and RTP payload format)
· RoHC header size = 4 bytes
· L2 header size (=size of MAC/RLC/PDCP headers) >= 5 bytes [3]
· Additional info. (for RoHC variation and/or MAC CE (e.g. short + BSR, PHR)) >= 3 bytes (FFS)
If L2 header size is 5 bytes and 3 bytes is enough for additional information, TBS for VoIP packet can be listed for e.g. EVS codec compact format [4] as Table 1. Compared between table 1 and table 2, which is TBS table for Ninfo <= 3824, there are not some TBS in table 2 for VoIP packet e.g. 232, 280. Therefore, specific TBS values should be added to table 2 after the above parameters are fixed. Note that there may be too many TBS in table 2, then it can be considered to remove some TBS or to allow to use the larger TBS with zero insertion.
Observation 3: There are not some TBS for VoIP packet in TBS table for Ninfo <= 3824.
Proposal 2: RAN1 waits to finish RAN2 discussion and fix the size of TBS for VoIP before further discussion to revise the TBS table for Ninfo <= 3824 in current spec.

Table 1:  TBS for VoIP packet (examples).
	Mode
	Payload Size (bits)
	TBS for VoIP packet

	EVS Primary 
	48
	144

	Special case
	56
	152

	EVS AMR-WB IO
	136
	232

	EVS Primary
	144
	240

	EVS Primary
	160
	256

	EVS AMR-WB IO
	184
	280

	EVS Primary
	192
	288

	EVS AMR-WB IO
	256
	352

	EVS Primary
	264
	360

	EVS AMR-WB IO
	288
	384

	EVS AMR-WB IO
	320
	416

	EVS Primary
	328
	424

	EVS AMR-WB IO
	368
	464

	EVS AMR-WB IO
	400
	496

	EVS AMR-WB IO
	464
	560

	EVS AMR-WB IO
	480
	576

	EVS Primary
	488
	584

	EVS Primary
	640
	736

	EVS Primary
	960
	1056

	EVS Primary
	1280
	1376

	EVS Primary
	1920
	2016

	EVS Primary
	2560
	2656



Table 2:  TBS for Ninfo <= 3824 in current Spec.
	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	






Summary
In this contribution, we presented our views on soft buffer size. Observations and proposals were reached as follows.
Observation 1: It is desirable to make sure that one TBS is selected by various sets of parameters which determines TBS, for better flexibility of gNB scheduler.
Observation 2: For NR, compared to LTE, the number of times the same TBS appears in the table is small.
Observation 3: There are not some TBS for VoIP packet in TBS table for Ninfo <= 3824.
Proposal 1: Formula of TBS determination should be replaced e.g. to the following one.


Proposal 2: RAN1 waits to finish RAN2 discussion and fix the size of TBS for VoIP before further discussion to revise the TBS table for Ninfo <= 3824 in current spec.
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