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Introduction
In RAN1#90bis meeting, the following agreements were reached on TBS determination.
TBS determination
Agreements:
· For every TB-level (re-)transmission, the UE is able to determine the TB size from the DCI information in that transmission only
Agreements:
· 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
Agreements:
· Calculate an “intermediate” number of information bits  where 
·  is the number of layers, 
·  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 determined
· 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
This contribution discusses TBS quantization from intermediate TB size to actual TB size. 
Discussion
In [1], a TBS quantization method is proposed. The idea is to quantize the TBS such that the CB size including CB-CRC (if any) is one of the values in a predefined set where the values in the set are the information block sizes assumed in LDPC evaluation campaigns. One of the advantages of this quantization method is that all the code block sizes have been fully evaluated so that the channel coding performance can be guaranteed.
Let TBSinter be the “intermediate” number of information bits, the quantization steps should take channel coding agreements into account as illustrated in Figure 4. Different BGs lead to different maximum code block sizes.



Figure 4: Illustration of BG1/BG2 and number of CBs
Define 

If , C = 1
		, where 
Else
.
,
Where = minimum K such that  and ,.

The set of K is as listed below.
	
	40<=K<=512
	528<=K<=1024
	1056<=K<=2048
	2112<=K<=6144
	6272<=K<=8448

	Step size
	8
	16
	32
	64
	128



We compare the above quantization method (denoted as ‘non-linear byte-aligned CBS’) with the other two methods in terms of scheduling flexibility, accuracy and overhead as follows. LTE MCS table as shown in Annex is assumed. For LTE TBS, Table 7.1.7.2.1-1 in 36.213 is assumed. For NR, the range of number of PRBs is 1 to 275.
The other two quantization methods are:
1)  (denoted as ‘step size of 8*C’ in the following)
2)  (denoted as ‘step size of lcm(8,C)’ in the following)
· Scheduling flexibility
In order to evaluate the scheduling flexibility, two metrics are considered [2][3] including:
1) Number of combination of MCS and #PRBs vs. TB size
2) Percentage of TB size with single combination of MCS and #PRBs
The results are shown in Figure 5 to Figure 8 with assumptions of Y=120 and Y=60 respectively.
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Figure 5: Number of PRB/MCS combinations vs. TBS (Y=120)
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Figure 6: Percentage of TB size with single combination of MCS and #PRBs (Y=120)
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Figure 7: Number of PRB/MCS combinations vs. TBS (Y=60)
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Figure 8: Percentage of TB size with single combination of MCS and #PRBs (Y=60)
· Quantization accuracy
In order to evaluate the quantization accuracy, we show the CDF of coding rate difference between effective coding rate and target coding rate where effective coding rate equals  and R is the target coding rate derived from MCS table.
The results are shown in Figure 9 and Figure 10 assuming Y=120 and Y=60 respectively.
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· Overhead
In order to evaluate the overhead, we show the overhead ratio of different quantization methods below where quantization ratio equals  [4][5].
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Observation: Quantization method with non-linear byte-aligned CBS achieves much better scheduling flexibility than quantization step size of 8*C and lcm(8,C) with good quantization accuracy and low padding ratio.
Based on the above analysis, it is proposed to adopt the quantization method with non-linear byte-aligned CBS.
Conclusion
This contribution discussed TBS quantization from intermediate TBS to final TBS with the following proposal.
Proposal 1: Denote “intermediate” number of information bits as TBSinter, it is quantized as:
Define 
If , C = 1
		, where 
Else
.
,
where = minimum K such that  and 


The set of K is as listed below.
	
	40<=K<=512
	528<=K<=1024
	1056<=K<=2048
	2112<=K<=6144
	6272<=K<=8448

	Step size
	8
	16
	32
	64
	128
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Annex

Table 5: MCS Table
	MCS Index
	modulation
	coding rate x 1024

	0
	2
	120

	1
	2
	157

	2
	2
	193

	3
	2
	251

	4
	2
	308

	5
	2
	379

	6
	2
	449

	7
	2
	526

	8
	2
	602

	9
	2
	679

	10
	4
	340

	11
	4
	378

	12
	4
	434

	13
	4
	490

	14
	4
	553

	15
	4
	616

	16
	4
	658

	17
	6
	438

	18
	6
	466

	19
	6
	517

	20
	6
	567

	21
	6
	616

	22
	6
	666

	23
	6
	719

	24
	6
	772

	25
	6
	822

	26
	6
	873

	27
	6
	910

	28
	6
	948
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