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Introduction
This document summarizes the discussion on the draft CR on TBS determination proposed by [1][2].
Discussion
The PDSCH or the PUSCH retransmission should have the same TB size as its initial transmission. In TS 38.214, when the reserved MCS index is indicated for the retransmission, the TBS is determined according to the DCI in the latest PDCCH for the same TB using the same MCS table that used for re-transmission. 
However, the PDSCH retransmission and initial transmission may use the different MCS tables, which may cause mismatch problem. Below is an example. 
· The SPS PDSCH/CG PUSCH and dynamic scheduled PDSCH/PUSCH are configured with different MCS index tables. And, the initial transmission is scheduled by a DCI with CRC scrambled by C-RNTI while the retransmission is scheduled by a DCI with CRC scrambled by MCS-RNTI. In such cases, different MCS tables are used for initial and re-transmission. 
· 



As an example, Table 5.1.3.1-2 is used and is indicated for the re-transmission, while the initial transmission uses a table other than Table 5.1.3.1-2 and  is indicated. However, according to current spec, the TBS for re-transmission is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block (i.e., initial transmission) using . In such case, the UE may not be able to determine the TBS for re-transmission as its initial transmission actually uses. 
· 


For above example, the current behaviour should be: if Table 5.1.3.1-2 is used and is indicated for the re-transmission, the TBS should be determined by the DCI transported in the latest PDCCH for the same TB using either  if the same MCS index table is used between initial and re-transmissions or  if different MCS index tables are used between initial and re-transmissions. 
Based on above, the following Rel-15/16 CR is proposed.
	[bookmark: _Toc44515882][bookmark: _Toc36117390][bookmark: _Toc20317982][bookmark: _Toc83290987][bookmark: _Toc11352092][bookmark: _Toc27299880]5.1.3.2	Transport block size determination


For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SI-RNTI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
1)	The UE shall first determine the number of REs (NRE) within the slot. 








[bookmark: _Hlk500489688][bookmark: _Hlk515619163]-	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 without data, as indicated by DCI format 1_1 or as described for format 1_0 in clause 5.1.6.2, and  is the overhead configured by higher layer parameter xOverhead in PDSCH-ServingCellConfig. If the xOverhead in PDSCH-ServingCellconfig is not configured (a value from 0, 6, 12, or 18), the  is set to 0. If the PDSCH is scheduled by PDCCH with a CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI,  is assumed to be 0.


-	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 if

3)	When , TBS is determined as follows


-	quantized intermediate number of information bits , where .

-	use Table 5.1.3.2-1 find the closest TBS that is not less than .

Table 5.1.3.2-1: 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
	
	




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 if
end if

else if Table 5.1.3.1-2 is used and , 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
else 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using the indicated MCS index and corresponding MCS index table . If there is no PDCCH for the same transport block using the indicated MCS index and corresponding MCS index table, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
<Unchanged parts are omitted>
[bookmark: _Toc44515942][bookmark: _Toc36117450][bookmark: _Toc11352152][bookmark: _Toc20318042][bookmark: _Toc83291047][bookmark: _Toc27299940]6.1.4.2	Transport block size determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or 
for a PUSCH transmission with configured grant,
if

-	and transform precoding is disabled and Table 5.1.3.1-2 is used, or

-	 and transform precoding is disabled and a table other than Table 5.1.3.1-2 is used, or 

-	 and transform precoding is enabled, the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 








[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols of the PUSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in clause 6.1.2.3 or as indicated by DCI format 0_1 or as described for DCI format 0_0 in clause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. For Msg3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
-	Next, proceed with steps 2-4 as defined in clause 5.1.3.2
else if

-	 and transform precoding is disabled and Table 5.1.3.1-2 is used, or

-	 and transform precoding is enabled, 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, 
-	the TBS shall be determined from configuredGrantConfig for a configured grant Type 1 PUSCH.
-	the TBS shall be determined from the most recent PDCCH scheduling a configured grant Type 2 PUSCH.
else


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using the indicated MCS index and corresponding MCS index table. If there is no PDCCH for the same transport block using the indicated MCS index and corresponding MCS index table , and if the initial PUSCH for the same transport block is transmitted with configured grant, 
-	the TBS shall be determined from configuredGrantConfig for a configured grant Type 1 PUSCH.
-	the TBS shall be determined from the most recent PDCCH scheduling a configured grant Type 2 PUSCH.
<Unchanged parts are omitted>



Initial Round
Companies are invited to share the views on the proposed Rel-15/16 CR.

	Company name
	Comments

	Nokia
	Is it correct to understand that the current specification does not cover the case where
1. The initial transmission and the retransmission point to a different MCS table  (e.g. scheduled with different RNTIs, or 1st Tx was a CG-PUSCH/SPS-PDSCH)?
2. The retransmission points to a reserved MCS value, because the MCS table selection picks the MCS table of the re-Tx, not the MCS table of the initial Tx?
And the proposal is to point to the MCS table of the initial Tx also for the retransmissions?
If so, the proposal is logical and the specification should have perhaps been written this way to begin with, but it looks like new functionality, correct? As per the current spec, is it so that the gNB can avoid the problem by always pointing to an MCS if the Re-Tx scheduling is pointing to a different MCS table

	Qualcomm
	We wonder if it is possible to minimize the spec change, or just to make a conclusion to clarify instead of adopting CR. We would like to avoid the situation that the change is interpreted differently or causes another side-effect. 

	Huawei, HiSilicon
	The proposed CR intends to address the following cases where the initial Tx and Re-Tx are using different MCS tables. 
1. Initial Tx and the Re-Tx are using different RNTIs, i.e. C-RNTI and MCS-C-RNTI;
2. Initial Tx is CG-PUSCH or SPS-PDSCH and two different MCS table are used for initial Tx and Re-Tx;
In our understanding, there is no issue with case 2 according to the current specification, i.e. TBS is determined from the initial Tx wherein the MCS table configured for CG-PUSCH or SPS-PDSCH is used.
---

else if Table 5.1.3.1-2 is used and , 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
else 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
---
For case 1, we are wondering whether this is essential. For dynamic scheduling, the gNB can always use the same RNTI for the same UE. 

	DCM
	We do not feel this correction is essential. It would be true that gNB can avoid such situation.

	ZTE
	@Nokia, We share the same understanding that the proposed CR is to solve the problematic case you mentioned above. More accurately, the proposal is to use the MCS table of the initial transmission for the TBS determination of retransmissions. Once the TBS is determined, the actual retransmission still uses the MCS table of re-transmission for determination of the modulation order. 
The current spec written in a way that the initial transmission and re-transmission are assumed to always use the same MCS table for TBS determination. It is apparently not correct and not aligned with the MCS table selection. In our view, avoiding the problem simply means avoiding the use of different MCS tables which is too restrictive. 
But before agreeing to a CR, it is good to have a proposal first. We’d like to check companies’ views on the following proposal. 
Proposal: If a reserved MCS index is indicated for a transmission, the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using a MCS table, where the MCS table is the one used for the same transport block that scheduled by the DCI transported in the latest PDCCH. 

	Spreadtrum
	We agree with the different MCS tables used for initial and re-transmissions can be avoided by gNB mentioned by Nokia, QC, Huawei and DCM. The MCS tables selected for every DCI are clear.
And for the new proposal, the “the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using a MCS table” would introduce new UE behaviors. Such as It suggests C-RNTI and MCS-C-RNTI tables are used for initial and re-transmissions, but UE should assume MCS tables for them. It is against the current specification.

	OPPO
	We also think that the condition this CR applied for should and can be avoided by gNB. There is no technical reason why different MCS tables are used for initial and re-transmissions. At least a CR is not needed for this.

	Samsung
	We also think the situation mentioned in this CR can be avoided by gNB. Therefore, it is not essential to change current spec.

	Ericsson
	The proposed CR seems to make large change to Rel-15 specification which we prefer to avoid. The coversheet summary of change and isolated impact analysis does not provide sufficient information to assess impact on existing implementations.
In our understanding, the modulation order for a transmission(or retransmission) is determined according to section 5.1.3.1. For reserved MCS entry, the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using the MCS index ranges given in 5.1.3.2. Thus, it is unclear to us for which specific cases there is an issue, and how the proposed change addresses them and associated impact on implementations. For example, whether the proposed CR intends to introduce :
a) new UE behavior for some cases (i.e. for which UE behavior was not specified in Rel-15)
b) correction of UE behavior for some cases (i.e. for which UE behavior is specified in Rel-15 but is incorrect)

	MTK
	We can understand the intention of the proposed CR but also prefer to avoid large spec impact which may specify a different UE behavior as mentioned by Nokia, QC, Huawei, DCM, OPPO, and Samsung. Would it be possible to avoid this case by gNB implementation? Besides, when MCS tables changes from initial transmission to re-transmissions indicated by reserved MCS, ambiguity happens at UE side on modulation order. Ex: MCS table 1 in initial transmission -> MCS table 2 + MCS index 29 in re-transmission -> Current implementation will refer to previous TBS of the same HARQ process, but the modulation would be 16-QAM instead of QPSK. Besides, the CR may affect demodulation and rate-matching UE behavior hence causes some concerns to us.

	CATT
	If implicit MCS entry is used for retransmission, the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using explicit MCS entries according to current specification, which includes MCS table in our view. So we do not see an issue.
Even if different MCS tables are assumed for initial transmission and retransmission due to different RNTIs, we think it can be avoided by proper gNB scheduling. 
So we do not think the CR is needed.



Summary of discussion during initial Round
It seems the majority companies there could be issues when different MCS tables are assumed for initial and re-transmission, while think the problematic case can be avoided by NW. More specifically, the following case should be an error case. 
For dynamic scheduling PDSCH/PUSCH, the following case is an error case. 
· 

Table 5.1.3.1-2 is used and is indicated for the re-transmission, while the initial transmission uses a table other than Table 5.1.3.1-2 and  is indicated. 


The reason is that, according to current spec, the TBS for re-transmission is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block (i.e., initial transmission) using . In such case, the UE may not be able to determine the TBS for re-transmission as its initial transmission actually uses. 

Proposed conclusion:
For dynamic scheduling PDSCH/PUSCH, the following case is an error case. 
· 

Table 5.1.3.1-2 is used and is indicated for the re-transmission, while the initial transmission uses a table other than Table 5.1.3.1-2 and  is indicated. 

	Company name
	Comments

	Huawei, HiSilicon
	[bookmark: _GoBack]We understand the intention of the conclusion. However, the proposed conclusion also covers the case when the initial transmission is SPS PDSCH/CG-PUSCH. Our view is that there is no issue in this case since there is no restriction on IMCS in TBS determination in the current specification.  



Conclusion

Reference
R1-2205942	Draft 38.214 CR on TBS determination	ZTE
R1-2205943	Draft 38.214 CR on TBS determination	ZTE
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