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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
This document is created to collect company views on the proposals in [1].
Problem description
Msg3 can be regarded as a PUSCH scheduled by RAR UL grant. In the Subclause 6.1.4.1 of TS 38.214 (highlighted in yellow in Appendix A), how to determine the MCS table and the modulation order for Msg3 transmission is specified. If transform precoding is enabled, MCS Table 6.1.4.1-1 is used for the Msg3 PUSCH transmission. According to the Subclause 6.1.4.1 of TS 38.214 (highlighted in blue in Appendix B), for Table 6.1.4.1-1, when IMCS = 0 or 1, the modulation order is determined based on q. If higher layer parameter tp-pi2BPSK is configured, q = 1 otherwise q=2.
[bookmark: _Hlk162886681]The higher layer parameter tp-pi2BPSK is configured in a UE specific IE PUSCH-Config. When a UE performs random access procedure for initial access from RRC_IDLE, there is no ambiguity that q=2 is used for Msg3 PUSCH, since tp-pi2BPSK has not been configured. However, when a UE triggers a random process during RRC_CONNECTED due to, e.g., no PUCCH resources for SR available, and at this time the UE that has been configured with tp-pi2BPSK, what exact modulation order used for Msg3 is not clear in the spec. 
Two understandings may have here:
· Understanding 1: Since UE is still in RRC_CONNECTED and the UE specific tp-pi2BPSK is already configured, thus q=1.
· Understanding 2: Since UE is triggering a RACH procedure and to keep a consistent behaviour with UE performing random access from RRC_IDLE, thus q=2.
For the modulation order of Msg3, gNB cannot know which UE is performing random access before contention is resolved, and neither know the UE performing random access whether is configured with tp-pi2BPSK or not. If the modulation order of the Msg3 PUSCH is determined by using dedicate configuration, i.e., tp-pi2BPSK, it cannot be ensured the alignment of the modulation order between the gNB and the UE, which may lead to demodulation failure. 

1st round Discussion
Companies’ view
Q1: Which understanding is applied for modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured, and why?
· Understanding 1: Since UE is still in RRC_CONNECTED and the UE specific tp-pi2BPSK is already configured, thus q=1.
· Understanding 2: Since UE is triggering a RACH procedure and to keep a consistent behaviour with UE performing random access from RRC_IDLE, thus q=2.

	Company
	Which understanding?
	Comment

	Huawei, HiSilicon
	Understanding 2
	As the interpretation from our contribution R1-2403344, and also explained by moderator, if understanding 1 is applied, the modulation order of Msg3 will be determined by a UE specific IE tp-pi2BPSK. However, this may result in misalignment between UE and gNB, since gNB does not recognize the UE performing RACH and neither know tp-pi2BPSK is applied to the UE or not, so we think understanding 2 is more reasonable.

	Nokia
	2
	Agree with HW/HiSi

	Ericsson
	2
	Agree with HW/HiSi

	DCM
	2
	

	Spreadtrum
	2
	



Q2: If Understanding 1 in Q1 is applied, how to align the understanding of the target code rate of Msg3 in CBRA between the gNB and the UE when IMCS = 0 or 1?
	Company
	Comment

	
	

	
	

	
	


[bookmark: _Ref129681832]
Q3: If Understanding 2 in Q1 is applied, could the following TP be adopted (similar to the rule of similar to MsgA in the Subclause 6.1.4.1 of TS 38.214 which is highlighted in green in Appendix C)? if not, please also share the changes you preferred.
	6.1.4.1	Modulation order and target code rate 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, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to clause 6.1.3
<omitted>
-	else
-	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 uplink shared channel.
else
<omitted>
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. For a Msg3 PUSCH transmission, the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
End



	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	We think the TP above is straightforward, if companies can provide a better TP, we are also open to discuss.

	Nokia
	Yes
	We support the CR

	DCM
	
	Instead of ‘a Msg3 PUSCH transmission’, ‘PUSCH scheduled by RAR UL grant’ may be better as ‘Msg3’ is not used in RAN1 spec basically.

	Spreadtrum
	Yes
	Support. Also fine with proposal from DCM.

	Moderator2
	
	@DCM, in moderator’s understanding, ‘PUSCH scheduled by RAR UL grant’ has a wider range than ‘a Msg3 PUSCH transmission’, which covers cases without ambiguities. 

In 38.321, Msg3 is specified as part of a random access procedure and contains contention resolution identity information. During the RA procedure in RRC_CONNECTED, Msg3 modulation order is not clear.
	Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a Random Access procedure.



For PUSCH scheduled by RAR UL grant, the PUSCH could not relate to random access procedure, for example, when UE triggers CFRA, there is no Msg3 but PUSCH scheduled by RAR UL grant, and this PUSCH is scrambled by C-RNTI which is scheduled by gNB without any ambiguities. Thus, the TP uses ‘Msg3 PUSCH transmission’ to only cover the misaligned case.

By the way, Msg3 is also used in RAN1 spec in many places. For example, in TS 38.213,



	For the PCell or the PSCell, if BFR MAC CE [11, TS 38.321] is provided in Msg3 or MsgA of contention based random access procedure, and if a PUCCH resource is provided with PUCCH-SpatialRelationInfo, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in clause 5.1.4a or in clause 5.1.5 of [11, TS 38.321], the UE transmits the PUCCH on a same cell as the PRACH transmission using
…



	Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. 
…




	QC
	
	Okay with the change. But due to NBC issues, prefer to take it for R18. 
Question for clarification: This also addresses Msg3 retx, correct?

	Samsung
	
	Open to discuss. We think that Msg3 includes CBRA and CFRA. Is it correct understanding? 



Summary of 1st round discussion
For Q1, all companies agree understanding 2 is correct, i.e. q=2 when IMCS = 0 or 1 and higher layer parameter tp-pi2BPSK is configured.
For Q3, majority agree the TP in R1-2403344. Some companies have a few clarification questions for the TP, responses are provided as below:
· @DCM, please refer to moderator2 reply in the above table
· @QC, yes, Msg3 retransmission is also included, a modified TP is provided. For which release spec is changed, moderator suggests starting from R15, otherwise, it is not clear how does UE do in previous releases. Can you further consider it?
· @Samsung, after I checking with my RAN2 colleague and TS38.300, there is no Msg3 in CFRA procedure.
Therefore, based on companies’ comments, moderator provide updated TP as below.
	[bookmark: _GoBack]6.1.4.1	Modulation order and target code rate 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, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to clause 6.1.3
<omitted>
-	else
-	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 uplink shared channel.
else
<omitted>
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. For a Msg3 PUSCH initial transmission or retransmission, the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
End



A proposal is also provided for Wednesday online discussion.
Proposal:
The TP in Section 3.2 of R1-2403626 is agreed since Rel-15.


Conclusions
To be updated.
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Appendix A. TS 38.214 v15.16.0, Clause 6.1.4.1
	6.1.4.1	Modulation order and target code rate 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, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to clause 6.1.3
<omitted>
else
<omitted>
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end



Appendix B. TS 38.214 v15.16.0, Clause 6.1.4.1
	[bookmark: _Toc155777414][bookmark: _Toc45810622][bookmark: _Toc36645577][bookmark: _Toc29674347][bookmark: _Toc29673354][bookmark: _Toc29673213][bookmark: _Toc27299939][bookmark: _Toc20318041][bookmark: _Toc11352151].1.4.1	Modulation order and target code rate determination
<omitted>
For Table 6.1.4.1-1 and Table 6.1.4.1-2, if higher layer parameter tp-pi2BPSK is configured, q = 1 otherwise q=2.
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x 1024

	Spectral
efficiency

	0
	q
	240/ q
	0.2344

	1
	q
	314/ q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	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
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved



<omitted>



Appendix C. TS 38.214 v16.15.0, Clause 6.1.4.1
	6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, 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 
[bookmark: _Hlk29479539]for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
<omitted>
else
<omitted>
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end



Appendix D. TS 38.214 v15.16.0, Clause 6.1.4.1, Draft TP
	6.1.4.1	Modulation order and target code rate 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, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to clause 6.1.3
<omitted>
-	else
-	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 uplink shared channel.
else
<omitted>
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. For a Msg3 PUSCH transmission, the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
end



