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[bookmark: DocumentFor]1	Introduction
After RAN1#92 meeting, TBS determination procedure extracted from Section 5.1.3.2 in [2] is as the following:
1)  The UE shall first determine the number of REs (NRE)  within the slot. 






[bookmark: _Hlk500489688]-	A UE first determines the number of REs allocated for PDSCH within a PRB () by , where is the number of subcarriers in a physical resource block,  is the number of symbols of the PDSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_0/1_1, and  is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. . 


[bookmark: OLE_LINK19]-	A UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs for the UE.

2)  Intermediate number of information bits (Ninfo) is obtained by .

If 
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end

3)  When , TBS is determined as follows


-	quantized intermediate number of information bits , where .

-	use Table 5.1.3.2-2 find the closest TBS that is not less than .

4)  When , TBS is determined as follows.


-	quantized intermediate number of information bits , where and ties in the round function are broken towards the next largest integer.

-	if 


, where 
else

if 


 where 
else


end
end
In this contribution, we investigate the performance of current TBS table and compared with a proposal in [5, 8] for adding some VoIP TBS sizes into current TBS table, and present our views on TBS determination in NR.
2	VoIP packet sizes for TBS table
It is proposed in [5] that RAN2 should send a liaison to RAN1 to ask adding some VoIP sizes to the TBS table for Ninfo <= 3824 in current specification. The motivation to add these special VoIP sizes into current TBS table in [2] (as shown in Table 4 in the Appendix) as stated in [5, 8] is that current granularity of TBS table is sufficient for NR VoIP except the size between some certain ranges where better performance of VoIP can be obtained if those VoIP sizes were added in TBS table. 
In the following, we examine the performance from three aspects: MAC overhead, scheduling flexibility and BLER vs. SNR performance to see the impact of adding those entries into current TBS table. 
2.1 MAC overhead ratio 
As we know, for TBS table in [2], the overhead ratio(r) for TBS k is defined as 
,
[bookmark: OLE_LINK2]where  is the required number of padding bits and k is the TBS index, and the overhead ratio for each TBS is less than 5% (as shown in Figure 1). In order to limit the actual MAC overhead ratio of some special TBSs which are not included in TBS table to a reasonable extent (namely, (TBSTBS_table - TBSspecial) /TBSTBS_table < 5%), we also evaluate the actual overhead ratio of some VoIP sizes determined by the steps in [2] and the results is shown in Table 6 in the Appendix as mentioned in [6]. From the simulation results, we can see that the overhead ratio of special TBSs for VoIP are all less than 4% with current TBS Table. At least from overhead perspective, it may be unnecessary to add special TBSs proposed in [5] into the TBS table. 
[image: ]
Figure 1 The overhead ratio for each TBS of current TBS table in [2]
Observation 1: The overhead ratio of special TBSs for VoIP which aren’t included in current TBS table are less than 4% with zero padding.
2.2 Scheduling flexibility
We evaluate the number of MCS indices supported by each TBSs determined by the steps in [2] based on the current TBS table and the new TBS table (as shown in Table 5 in the Appendix by adding TBSs 328, 344, 688, 720 and 752) respectively. Simulation parameters are shown in Table 3 in the Appendix. Comparison of the simulation results of the two TBS tables are shown as Figure 2 and Figure 3. 
[bookmark: OLE_LINK11][image: ][image: ]
Figure 2 the total number of MCS indices supported by each TBS when Ninfo ≤ 3824 for initial transmission
[image: ][image: ][image: ][image: ]
Figure 3 the total number of MCS indices supported by each TBS when Ninfo ≤ 3824 for re-transmission
From Figure 2 and Figure 3, we can see that the number of MCS indices supported by every VoIP sizes added in the new TBS table are obviously smaller than that of nearby entries in current TBS table for both initial and re-transmission. Furthermore, the number of MCS indices supported by those added sizes of 328, 344, 688, 720 and 752 is rather limited for re-transmission which in turn will lead to inferior scheduling flexibility.
Observation 2: The number of MCS indices supported by those added sizes of 328, 344, 688, 720 and 752 are obviously smaller than that of nearby entries in current TBS table for both initial and re-transmission. 
2.3 BLER vs. SNR
In order to verify that the BLER performance for VoIP packet sizes determined by current look-up table are not poorer than that determined by the new look-up table, we simulate and compare the BLER vs SNR link curves for VoIP packet size {328,344,688,720,752} determined by new TBS table and the corresponding TBSs {336, 352,704,736,768} determined by current TBS table with the same allocated resource parameters based on simulation parameters in Table 7 in the Appendix. Note that 8 or 16 bits are zero padded for current TBS table. The compared simulation results are shown in Figure 4 to Figure 8.	Comment by ZTE: This is my assumption. Please confirm or correct.
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Figure 4 BLER vs SNR performance for TBSs determined by Table 4 and Table 5 
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Figure 5 BLER vs SNR performance for TBSs determined by Table 4 and Table 5 
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Figure 6 BLER vs SNR performance for TBSs determined by Table 4 and Table 5 
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Figure 7 BLER vs SNR performance for TBSs determined by Table 4 and Table 5 
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Figure 8 BLER vs SNR performance for TBSs determined by Table 4 and Table 5  
From Figure 4 to Figure 8, we can see that the BLER vs SNR curves for every two TBSs determined by Table 4 and Table 5 respectively are almost identical. For all the cases evaluated, the difference of SNR between each two TBSs at the same BLER is less than 0.1 dB because of such small difference of the actual code rate between the two TBSs.   
Observation 3: For VoIP packet sizes of 328, 344, 688, 720 and 752 proposed in [8] to be added into current TBS table, there is no obvious difference of BLER performance between two TBSs determined by current TBS table and new TBS table respectively. 
In summary, we have the following proposal based on observations of MAC overhead, scheduling flexibility and BLER performance. 
Proposal: From MAC overhead, scheduling flexibility and BLER performance perspective, it is unnecessary to add VoIP packet sizes of 328, 344, 688, 720 and 752 into current TBS table. 
3	Conclusion
We have investigated the performance of current TBS table and compared with that of the proposal in [5, 8] for adding sizes of 328, 344, 688, 720 and 752 into current TBS table. We have the following observations and proposal.
Observation 1: The overhead ratio of special TBSs for VoIP which aren’t included in TBS table are less than 4% with zero padding.
Observation 2: The number of MCS indices supported by those added sizes of 328, 344, 688, 720 and 752 are obviously smaller than that of nearby entries in current TBS table for both initial and re-transmission. 
Observation 3: For VoIP packet sizes of 328, 344, 688, 720 and 752 proposed in [8] to be added into current TBS table, there is no obvious difference of BLER performance between two TBSs determined by current TBS table and new TBS table respectively.  
Proposal: From MAC overhead, scheduling flexibility and BLER performance perspective, it is unnecessary to add VoIP packet sizes of 328, 344, 688, 720 and 752 into current TBS table. 
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Appendix
Table 1: MCS index table 1 for PDSCH
	MCS Index
	Modulation Order
	Target code Rate x [1024]
	Spectral
efficiency

	IMCS
	Qm
	R
	SE

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.377

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.877

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.332

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


[bookmark: _GoBack]Table 2: MCS index table 2 for PDSCH
	MCS Index
	Modulation Order
	Target code Rate x [1024]
	Spectral
efficiency

	IMCS
	Qm
	R
	SE

	0
	2
	120
	0.2344

	1
	2
	193
	0.377

	2
	2
	308
	0.6016

	3
	2
	449
	0.877

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	6
	466
	2.7305

	12
	6
	517
	3.0293

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.332

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved


Table 3: Simulation parameters for PDSCH
	Parameters
	Values

	The number of PRB(nPRB)
	1~273 in NR.

	The number of mapping layers(v)
	1~4

	
The number of symbols within a slot()
	3~14

	
The overhead configured by Xoh-PDSCH()
	{0,6,12,18}

	[bookmark: OLE_LINK17]The number of REs within a PRB(N’RE) 
	{6,8,12,16,18,20,24,28,30,32,36,40,42,44,48,52,54,56,60,64,66,68,70,72,76,78,80,82,84,88,90,92,94,96,100,102,104,106,108,112,114,116,118,120,124,126,128,130,132,136,138,140,144,148,150,152,156} in NR;

	MCS Tables
	Table 1: MCS index table 1 for PDSCH ;
Table 2: MCS index table 2 for PDSCH .

	The CRC bits of transport block(LTB_CRC)
	if TBS> 3824, LTB_CRC =16bits; else LTB_CRC = 24bits in NR;



Table 4: current look-up table in TS 38.214
	[bookmark: OLE_LINK1]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
	
	


Table 5: new look-up table by adding TBSs in blue region
	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	328
	61
	1128
	91
	2976

	2
	32
	32
	336
	62
	1160
	92
	3104

	3
	40
	33
	344
	63
	1192
	93
	3240

	4
	48
	34
	352
	64
	1224
	94
	3368

	5
	56
	35
	368
	65
	1256
	95
	3496

	6
	64
	36
	384
	66
	1288
	96
	3624

	7
	72
	37
	408
	67
	1320
	97
	3752

	8
	80
	38
	432
	68
	1352
	98
	3824

	9
	88
	39
	456
	69
	1416
	
	

	10
	96
	40
	480
	70
	1480
	
	

	11
	104
	41
	504
	71
	1544
	
	

	12
	112
	42
	528
	72
	1608
	
	

	13
	120
	43
	552
	73
	1672
	
	

	14
	128
	44
	576
	74
	1736
	
	

	15
	136
	45
	608
	75
	1800
	
	

	16
	144
	46
	640
	76
	1864
	
	

	17
	152
	47
	672
	77
	1928
	
	

	18
	160
	48
	688
	78
	2024
	
	

	19
	168
	49
	704
	79
	2088
	
	

	20
	176
	50
	720
	80
	2152
	
	

	21
	184
	51
	736
	81
	2216
	
	

	22
	192
	52
	752
	82
	2280
	
	

	23
	208
	53
	768
	83
	2408
	
	

	24
	224
	54
	808
	84
	2472
	
	

	25
	240
	55
	848
	85
	2536
	
	

	26
	256
	56
	888
	86
	2600
	
	

	27
	272
	57
	928
	87
	2664
	
	

	28
	288
	58
	984
	88
	2728
	
	

	29
	304
	59
	1032
	89
	2792
	
	

	30
	320
	60
	1064
	90
	2856
	
	


Table 6 the overhead ratio of some special TBSs for VoIP proposed in [5]
	TBS for VoIP packet
(Ninfo/N'info)
	TBS determined by TBS table in [2]
	overhead ratio

	144
	144
	0.000

	152
	152
	0.000

	232
	240
	0.033

	240
	240
	0.000

	256
	256
	0.000

	280
	288
	0.028

	288
	288
	0.000

	352
	352
	0.000

	360
	368
	0.022

	384
	384
	0.000

	416
	432
	0.037

	424
	432
	0.019

	464
	480
	0.033

	496
	504
	0.016

	560
	576
	0.028

	576
	576
	0.000

	584
	608
	0.039

	736
	736
	0.000

	1056
	1064
	0.008

	1376
	1416
	0.028

	2016
	2024
	0.004


[bookmark: OLE_LINK9]Table 7 Link Level Simulation Parameters
	Attributes
	Values or assumptions

	Channel model
	AWGN

	Channel estimation
	Ideal

	Modulation
	QPSK
	16QAM

	Code rate (*1024)
	120,193,308,449,602
	378

	Information length(wo CRC)
	328 bits, 336bits, 344bits, 352bits, 688bits, 704bits, 720bits,736bits,752bits,768bits

	Coded block size
	Information size (w/o CRC)/code rate

	Target BLER
	0.1, 0.01, 0.001

	Code construction
	LDPC with agreed BG1 and BG2

	CRC length
	16 bits

	Decoding algorithm
	Min-Sum decoding algorithm with alpha=0.75

	Maximum number of iterations
	25
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