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1 Introduction
In RAN1#91, the following agreements on TBS determination were reached [1]:
Agreement:
If Ninfo <= Ninfo,threshold
	Use a function of Ninfo to find the closest TBS value in a TBS look-up table that is not less than Ninfo;
else
	Use a function of Ninfo as the input to the TBS formula to derive the TBS value.
end
Ninfo,threshold  = 3824 (bits)

Agreement:
Adopt the following method for the TBS formula portion of TBS determination:
, where

1. is chosen when  otherwise,  is chosen.
2. .
3. No segmentation () when ; otherwise, the TB is segmented into more than one CB (. 
4. .
Note: Ties in the round function are broken towards the next largest integer.


Agreement:
[image: ]


The TBS look-up table from 38.214 v15.0.0, Table 5.1.3.2-2 is shown in the Appendix.  
In this contribution, we propose a modification of Ninfo,threshold  to avoid overlap between the ranges of TBS produced by the look-up table and the formula. We also propose the changes to the MCS and TBS determination specification texts so that PDSCH associated with SI-RNTI, P-RNTI, and RA-RNTI is covered.
2 TBS Determination
According to the above agreements, a look-up table is used to determine TBS if . Table 1 lists the mapping between  and TBS for  as calculated by the formula, up to granularity 1/2048, the smallest granularity in the step size of .
[bookmark: _Ref503338699]Table 1: Mapping between intermediate number of information bits and TBS using the currently agreed formula based TBS determination
	
	TBS (
	TBS (

	
	3776
	3776

	
	3840
	3848

	
	3904
	3912



When comparing the TBS produced by the table and the TBS determined through the formula, we note that the formula produces the values 3776, 3840, and 3848. TBS=3776 overlaps with the range covered by the table (), and both 3840 and 3848 are close to 3824, the maximum TBS value from the TBS look-up table (see Apendix). This means that the mapping from  to TBS is sometimes decreasing, and the difference between TBS adjacent to the threshold of 3824 can be as small as 16 bits. A small difference between adjacent TBS values may in turn cause problems when scheduling retransmissions, since the combination of resource allocation and MCS index must correspond to the same TBS as used for the initial transmission.
Both of these issues can be fixed by a small adjustment of Ninfo,threshold to 3896 instead of 3824. In this case the smallest TBS produced by the formula becomes 3904, removing the overlap with the look-up table. This change also increases the spacing between adjacent TBS, 3824 – 3904, to 80 bits, which is similar to the spacing between the last two entries in the look-up table which is 72 bits. The table-based TBS determination is however currently only applied for . To fix the issues, we propose that every value  is mapped to the TBS of 3824 bits.
Observation 1 TBS values very close to each other are found for  in the region where switching between table-based and formula-based TBS determination occurs. 
Observation 2 With the current Ninfo,threshold=3824 bits, TBS is not a non-decreasing function of .

1. Increase the threshold from 3824 to 3896 bits for switching between the table-based and formula-based TBS determination.

2.1 Text Proposal
To increase the threshold of  where the formula-based TBS determination should be used, we have the following text proposal for steps 2), 3) and 4) in TS 38.214 V15.0.0, Section 5.1.3.2. The modified text is marked in red. 

<Start of Text proposal for 38.214>

[bookmark: _Toc501048167]5.1.3.2	Transport block size determination
….
 

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


If  3824 3896
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  3824 3896, TBS is determined as follows


-	quantized intermediate number of information bits , where .

-	if  3824

use Table 5.1.3.2-2 find the closest TBS that is not less than .
else
	TBS = 3824
end



4)	When  3824 3896, 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
<End of Text proposal for 38.214>
3 TBS determination for PDSCH associated with P-RNTI, SI-RNTI and RA-RNTI
Currently, Section 5.1.3.2 of TS 38.214 v15.0.0 only specifies how to determine TBS for the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI. However, the DCI used for SI is scrambled by the SI-RNTI, the DCI used for RAR is scrambled by RA-RNTI and the DCI used for paging is scrambled by P-RNTI. The TBS determination procedure described in Section 5.1.3.2 is therefore not applicable to PDSCH of SI, paging or RAR transmissions. 
The same issue exists for the section 5.1.3.1 on modulation order and target code rate (i.e., MCS) determination.
In [3] we propose that DCI format 1_0 is used for SI, paging and RAR, with certain DCI fields set to reserved, thereby avoiding the introduction of special DCI formats for these cases in NR. Under the assumption that SI, paging and RAR use the same DCI format as PDSCH assigned by a PDCCH with CRC scrambled by C-RNTI, we propose that their MCS and TBS are determined in the same way as those associated with C-RNTI. This can be achieved by removing the limitation that the current MCS and TBS determination procedures are only valid for CRC scrambled by C-RNTI.
3.1 Text Proposal
To make sure that MCS and TBS determination are specified also for PDSCH transmissions associated with SI-RNTI, P-RNTI, and RA-RNTI, we have the following text proposal for TS 38.214 V15.0.0, Section 5.1.3.1 and 5.1.3.2. The modified text is marked in red. 
<Start of Text proposal for 38.214>
[bookmark: _Toc501048166]5.1.3.1	Modulation order and target code rate determination
For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI,
[bookmark: _Hlk497815485]if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', 
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
5.1.3.2	Transport block size determination
For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI, 


if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' is configured and  , or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' configured and  , the UE shall first determine the TBS as specified below:
…
<End of Text proposal for 38.214>

4 Conclusions
In this contribution we made the following observations:
Observation 1 [bookmark: _GoBack]TBS values very close to each other are found for  in the region where switching between table-based and formula-based TBS determination occurs. 
Observation 2 With the current Ninfo,threshold=3824 bits, TBS is not a non-decreasing function of .

Based on the discussion in this contribution we propose the following:
1. Increase the threshold from 3824 to 3896 bits for switching between the table-based and formula-based TBS determination.
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Appendix


TS 38.214 V15.0.0, Table 5.1.3.2-2: TBS for 
	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
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