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Introduction
In this document, a summary of companies’ proposals on R1-2306361 (R4-2309895)	LS on required DCI signalling for advanced receiver on MU-MIMO scenario is provide.
[bookmark: _Ref462669569][bookmark: _Ref471731770]In R4-2317011/R1-2310794, the following response was sent back from RAN4 to RAN1 on required DCI signalling for advanced receiver on MU-MIMO scenario. 
	(RAN 1) Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
(RAN 4) Answer: The understanding in RAN4 is that URLLC is not a common scenario for MU-MIMO, but if there are relevant use cases with MU-MIMO scheduling with DCI format 1_2, the signalling in DCI can be introduced in DCI format 1_2, otherwise not.
(RAN 1) Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
(RAN 4) Answer: The understanding in RAN4 is that there are limited scenarios for MU-MIMO with mTRP operation. RAN4 suggests that this new signalling in DCI is not supported for multi-TRP schemes.
(RAN 1) Question3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2?
(RAN 4) Answer:  This new DCI is supported if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is only scheduled 1 codeword.
(RAN 1) Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
(RAN 4) Answer: This new DCI signalling can be supported if there are relevant use cases with MU-MIMO scheduling when the RRC codeBlockGroupTransmission is configured, otherwise not.
(RAN 1) Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
(RAN 4) Answer: Yes. The new signaling can be supported for the UE with Rel-18 DMRS configured, and co-scheduled UE mentioned in DCI signaling includes both co-scheduled UEs on R15 DMRS ports and co-scheduled UEs on R18 DMRS ports. 
(RAN 1) Question 6: In the content corresponding to “Bit field mapped to index” =6, whether or not the phrase “In each individual PRB allocated to the target UE, the following condition is satisfied” should be replaced by “In each individual PRB PRG allocated to the target UE, the following condition is satisfied”?
(RAN 4) Answer: RAN4 has agreed that the revision suggested by RAN1 is not needed.
(RAN 1) Question 7: For “Bit field mapped to index” =1/2/3/4/5, does “empty PRB without co-scheduled UE” is allowed “in all the PRBs” of the target UE.
(RAN 4) Answer: Yes, “For bit field mapped to index”=1/2/3/4/5”, empty PRB without co-scheduled UE is allowed in all the PRB” of the target UE.


Further discussion of the seven questions
[bookmark: _Hlk54547491]Question 1
	(RAN 1) Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
(RAN 4) Answer: The understanding in RAN4 is that URLLC is not a common scenario for MU-MIMO, but if there are relevant use cases with MU-MIMO scheduling with DCI format 1_2, the signalling in DCI can be introduced in DCI format 1_2, otherwise not.



FL’s assessment is that RAN 4 is leaning towards not supporting this new signaling in DCI in DCI format 1_2. But RAN 4 was not affirmative in the answer. Therefore, RAN 1 could further discuss this question. Based on reading companies’ Tdoc, FL added some companies’ view into the below table. Please feel free to update the table if your view is not correctly captured. Other companies please also share your input in the table.  
FL Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
	Company Name
	Answers to the question.

	Ericsson
	Yes

	ZTE
	Yes

	VIVO
	No

	Samsung
	No

	Nokia
	No

	Huawei/Hisi
	Yes

	China Telecom
	No

	
	

	Qualcomm
	No

	OPPO
	No

	Apple
	Yes

	CATT
	Yes

	Google
	Yes



Round 2 discussion
Based on the input from companies in the above table, the situation is summarized as below. 
Option 1: new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1.
· Supported by (6): Ericsson, ZTE, Huawei/Hisi, Apple, CATT, Google
Option 2: new signaling in DCI is not introduced in DCI format 1_2 in addition to format 1_1.
· Supported by (7): VIVO, Samsung, Nokia, China Telecom, Qualcomm, OPPO
Companies’ views are almost equally split. In this situation, the following is proposed. 
Proposed conclusion 1: There is no consensus to support this new signaling in DCI format 1_2 for advanced receiver on MU-MIMO scenario in Rel-18.  
	Company Name
	Comments

	CATT
	We can live with that. Btw, is that a typo? As option1 and option2 are the same. Option 2 should be not introduced.

	Samsung
	We are fine with the conclusion. We have same understanding with CATT.



Question 2
	(RAN 1) Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
(RAN 4) Answer: The understanding in RAN4 is that there are limited scenarios for MU-MIMO with mTRP operation. RAN4 suggests that this new signalling in DCI is not supported for multi-TRP schemes.



FL’s assessment is that RAN 4 already concluded that this new signalling in DCI is not supported for multi-TRP schemes. The next question is that whether RAN1 need to update RAN1 specification to capture this concluded answer from RAN 4? 
FL Question 2: whether any update in RAN1 specification is needed to capture the answer from RAN4 that the new signalling in DCI is not supported for multi-TRP schemes?
	Company Name
	Answers to the question.

	Samsung
	Regarding RAN4’s answer “the new signalling in DCI is not supported for multi-TRP schemes”, our view is that since dynamic switching between single-TRP and multi-TRP is possible, simultaneous configuration both RRC parameter for new signaling in DCI and RRC parameter for multi-TRP is also possible, but depending on scheduling result, new signaling for MU-MIMO is applied only when single-TRP scheme is scheduled, but not applied for multi-TRP. 
Hence, we think that same treatment on the outcome of Question 3 is needed for Question 2 as well, since 1 or 2 codewords can be scheduled dynamically. That is, if multi-TRP is scheduled, then the new DCI signaling field is reserved, or ignored.

	OPPO
	Similar view as Samsung that same treatment on the outcome of Question 3 is needed for Question 2.

	Apple
	Ideally, we should capture it in the RAN1 specification. However, the TP is difficult since we have introduced many different mTRP schemes since Rel-16. 
In Rel-16, we have 5 sDCI mTRP and 1 mDCI mTRP PDSCH
In Rel-17, we have 2 SFN PDSCH scheme 
In Rel-18, we have 1 CJT PDSCH 

	ZTE
	We tend to agree with Samsung’s assessment. On top of that, it is worth noting that the method of indicating dynamic switching between STRP/MTRP is dedicated to different MTRP schemes (e.g., SDCI based MTRP PDSCH in SDM/FDM/TDM/SFN scheme). In particular, it is transparent to UE in case of MDCI based MTRP operation (incl. Intra/inter-cell MTRP). In this sense, we are wondering how to capture the answer of Q2 in the specs. 

	CATT
	We hold similar view as Samsung.

	Google
	Yes, it should be captured. It can be simply captured as when one TCI is indicated for PDSCH and none of the CORESETs is configured with CORESETPoolIndex 1.

	Huawei, HiSilicon
	Fine with Samsung’s treatment of mTRP and Google’s proposal can be used as starting point. To be aligned with that in Q3, perhaps it can be captured as the field is reserved when two TCI states are indicated for PDSCH or when there’s at least one CORESET configured with CORESETPoolIndex 1.

	Samsung
	Regarding how to capture in specification, our view is as follows:
· For single-DCI based multi-TRP, as many companies mentioned, there are many schemes during R16 ~ R18 based on R15 TCI framework and R18 unified TCI framework, and also conditions of dynamic switching between such mTRP and sTRP schemes are defined. Hence, “the field is reserved when two TCI states are indicated” may not be enough, since there could be a TCI selection field by R18 unified TCI framework. So we suggest the following three conditions as starting point.
· If the UE is not configured with dl-OrJointTCI-StateList and two TCI states are indicated, or
· If the UE is configured with dl-OrJointTCI-StateList and tciSelection-PresentInDCI, and DCI indicates codepoint "10" for the [TCI selection field], or
· If the UE is configured with dl-OrJointTCI-StateList and not configured with tciSelection-PresentInDCI,
· The new signaling field is reserved.
· For multi-DCI based multi-TRP (i.e., configured with two different coresetPoolIndex values), since dynamic sTRP/mTRP switching is still possible by gNB scheduling, restricting the new signaling field as reserved, when coresetPoolIndex 1 is configured, is too restrictive. gNB can control UE’s scheduling whether the scheduling could be one of SU/MU/mTRP, and since the codepoint 0 of the new signaling field can indicate legacy PDSCH schemes, we think that when a UE is scheduled by mTRP, gNB can ensure to indicate the new signaling field as codepoint 0 when mTRP scheduling, i.e., no reserved or ignored. Detailed condition based on specification text could be further discussed.

	MediaTek
	In general we are ok with the Samsung proposal conceptually, as long as the NW behaves sensibly and doesn’t assume the UE will use the advanced receiver when the UE is active with multi-TRP.



Round 2 discussion
It is a little surprised to see so many open issues for M-TPR. FL original thought we can close the discussion on M-TPR with this new signaling for advanced receiver. Based on the input above, it seems we might need to further discuss whether support this new signaling when M-TRP is dynamically switched S-TRP scheme. 
FL Question 3: Is this new DCI signaling is supported when M-TRP scheme is switched to S-TRP scheme dynamically via DCI? 
	Company Name
	Comments

	Qualcomm
	No. At this stage, we have some concerns to support this new DCI signaling when M-TRP scheme is switched to S-TRP scheme dynamically, which would require UE to switch between advance receiver and regular receiver dynamically. But we are open to further discuss the pros and cons of this enhancement. We prefer to continue the discussion in next meeting. 

	CATT
	Support. We can also be fine to keep discussing the issue.

	Samsung
	Yes. Since dynamic switching between STRP(SU or MU)/MTRP(SU) is already possible, we think that supporting new DCI signaling when multi-TRP is not scheduled is also needed. In addition, based on agreed codepoints of new DCI signaling, dynamic switching between advance receiver and regular receiver is also already possible. Hence, we support the new DCI signaling when multi-TRP scheme is not scheduled.




Question 3
	(RAN 1) Question3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2?
(RAN 4) Answer:  This new DCI is supported if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is only scheduled 1 codeword.



FL’s assessment is that RAN 4 concluded this new DCI is supported when RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is only scheduled 1 codeword, while not supported when RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is scheduled with 2 codewords. 
The remaining question is how to deal with this new field in DCI, in case 2 codewords are scheduled. On this, based on companies input, most of companies suggest either treat this new field as reserved field or UE ignore this field. But from specification language point of view, it seems “reserved field” is more formal. Therefore, the following proposal is suggested. 
FL Proposal 3: The “Co-scheduled UE information” field in a DCI is reserved if 2 codewords are scheduled with the DCI. 
	Company Name
	Comments

	Samsung
	We are fine with either way, ignore or reserve, since both expressions “the UE ignores this bit field” or “This field is reserved” are used in 212.

	Huawei, HiSilicon
	Support the proposal.

	China Telecom
	We support the proposal. When 2 codewords are scheduled, even the DCI field is reserved, it can be decided by UE that not to use the information. 

	OPPO
	Fine with the proposal. 

	Apple
	Support the FL proposal. 

	ZTE
	Support.

	CATT
	Support.

	Google
	OK. In addition, there are similar issues for DMRS ports with MU-MIMO restrictions.

	MediaTek
	ok



Round 2 discussion
Based on input from companies, the following seems agreeable. 
FL Proposal 3: The “Co-scheduled UE information” field in a DCI is reserved if 2 codewords are scheduled with the DCI. 
	Company Name
	Comments

	CATT
	Support.

	Samsung
	Support



Question 4(RAN 1) Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
(RAN 4) Answer: This new DCI signalling can be supported if there are relevant use cases with MU-MIMO scheduling when the RRC codeBlockGroupTransmission is configured, otherwise not.


FL’s assessment is that RAN 4 did not provide affirmative answer to question 4 and RAN4 wants to leave this up to RAN1 to decide. FL added some companies’ view into the below table. Please feel free to update the table if your view is not correctly captured. Other companies please also share your input in the table.  
FL Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
	Company Name
	Answers to the question.

	Ericsson
	OK to support

	VIVO
	No

	Samsung
	Maybe Yes?
 Actually we don’t have strong view, but our point is that there is no RAN1 restriction scheduling CBG transmission and MU-MIMO simultaneously so far. Hence, we slightly prefer to support this.

	Nokia
	Yes

	China Telecom
	No

	Qualcomm
	No

	Huawei, HiSilicon
	Yes.

	China Telecom
	Actually, our answer is yes. What we meant is that since we don’t see the relation between the DCI field and the codeBlockGroupTransmission configuration, there is no need to talk about this issue in particular, so the DCI field can be supported.

	OPPO
	The scenario is not so essential.

	Apple
	As long as MU-MIMO scheduling is allowed, it is good to provide assistance information. MU-MIMO is allowed for CBG operation.
But we do not have strong view. 

	ZTE
	Given that the current spec does not prevent the co-existence of CBG transmission and MU-MIMO, it can be supported.

	CATT
	We prefer to keep this feature so the answer is yes.

	Google
	Yes

	MediaTek (updated)
	We are ok with including this.



Round 2 discussion
Option 1: the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured.
· Supported by: Ericsson, Samsung, Nokia, Huawei, China Telecom, [Apple], ZTE, CATT, Google
Option 2: the new signaling in DCI is not supported when the RRC codeBlockGroupTransmission is configured.
· Supported by: OPPO, Qualcomm, [Apple], MTK
Given the majority view, while also consider the concern from two UE vendors, it is proposed to support this feature with a dedicated/separate capability, and send an LS back to RAN 4 inform this introduced UE capability. 
FL Proposal 4: Subject to a dedicated UE capability, the new signaling in DCI for advanced receiver on MU-MIMO scenario is supported when the RRC codeBlockGroupTransmission is configured. 
	Company Name
	Comments

	CATT
	Support

	Samsung
	We are not sure why a dedicated UE capability is needed for supporting joint configuration. Since there is no restriction in current spec for MU-MIMO scheduling when codeBlockGroupTransmission is configured, we initially thought that it is possible without any specification update and no additional UE capability. But if some UE vendors have concern on this, then we think that there is no consensus, so we can easily not support the feature.



Question 5(RAN 1) Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
(RAN 4) Answer: Yes. The new signaling can be supported for the UE with Rel-18 DMRS configured, and co-scheduled UE mentioned in DCI signaling includes both co-scheduled UEs on R15 DMRS ports and co-scheduled UEs on R18 DMRS ports. 


FL’s assessment is that RAN 4 already answered this question clearly. There seems also no additional specification impact to capture this in Rel-18 specifications besides what was already endorsed CR in R1-2308735. Therefore, no further RAN1 action is needed here. If you have different opinion, please provide it in below table. 
	Company Name
	Comments

	Samsung
	We agree with FL’s assessment, i.e., no further RAN1 action is needed. If we want to raise some issues combining the new signaling field and Rel-18 DMRS, then we can inform RAN4 so that RAN4 can discuss mainly.

	Apple
	Ideally, UE would prefer to know whether the co-scheduled UE is with Rel-15 or Rel-18 DMRS ports 

	CATT
	Agree.

	Google
	We are not sure whether RAN4 considers the MU-MIMO operation from R15+R18 DMRS. It seems currently RAN4 does not consider blind detection of DMRS type. It is better to ask the follow-up question for this.

	MediaTek
	The point from Google relates to the proposal in the MediaTek tdoc. We do not believe that we should try to specify in RAN1 which scenarios and combinations are covered with MU-MIMO advanced receiver and what UE capabilities, as this should all be contained in RAN4 spec as that is where the requirements are defined. This is why we suggested a reference to RAN4 spec for how the signalling is used by the UE.

	FL
	As this feature is owned by RAN4, and per RAN1 Chair’s guidance, RAN1 should not initiate any new work in RAN1 unless informed by RAN 4. For the issue Apple and Google mentioned, FL does not plan to further discuss in RAN1. Apple and Google can bring up this issue in RAN 4 and discuss it there. As for MTK’s suggestion, FL’s assessment is that RAN1 will only capture the necessary specification change related to the DCI signaling table. Other aspects such as use cases, MU combination scenarios, UE capabilities, RRC signaling are up to RAN 4 to decide and capture in RAN 4 specifications. 



Round 2 discussion (Void)
Based on companies input and FL’s assessment, no further discussion on question 5 is needed. 
Question 6(RAN 1) Question 6: In the content corresponding to “Bit field mapped to index” =6, whether or not the phrase “In each individual PRB allocated to the target UE, the following condition is satisfied” should be replaced by “In each individual PRB PRG allocated to the target UE, the following condition is satisfied”?
(RAN 4) Answer: RAN4 has agreed that the revision suggested by RAN1 is not needed.


FL’s assessment is that RAN 4 already answered this question clearly. There seems also no additional specification impact to capture this in Rel-18 specifications besides what was already endorsed in R1-2308735. Therefore, no further RAN1 action is needed here. If you have different opinion, please provide it in below table. 
	Company Name
	Comments

	Samsung
	We agree with FL’s assessment, i.e., no further RAN1 action is needed.

	OPPO
	Agree that no RAN1 action is needed.

	Apple
	No RAN1 action 

	CATT
	Agree.

	Google
	Agree with FL

	MediaTek
	Agree



Round 2 discussion (Void)
Based on companies input and FL’s assessment, no further discussion on question 6 is needed. 
Question 7(RAN 1) Question 7: For “Bit field mapped to index” =1/2/3/4/5, does “empty PRB without co-scheduled UE” is allowed “in all the PRBs” of the target UE.
(RAN 4) Answer: Yes, “For bit field mapped to index”=1/2/3/4/5”, empty PRB without co-scheduled UE is allowed in all the PRB” of the target UE.

FL’s assessment is that RAN 4 already answered this question clearly. The next question is that whether RAN1 need to update RAN1 specification to capture this answer from RAN 4?
FL Question 7: whether any update in RAN1 specification is needed to capture the above answer from RAN 4?
	Company Name
	Answers to the question.

	Samsung
	We agree with FL’s assessment that RAN4 already answered this question clearly.

	Huawei, HiSilicon
	The current wording looks sufficient.

	China Telecom
	We are fine with the current wording. Some companies and us provided some TPs regarding to this issue in case that there are still confusions for some other companies. If all the companies are agree with the current wording, we can accept it. Otherwise, the following update[R1-2311542] or the update in Question 8 can be considered.
“In all the PRBs allocated to both the target UE and the co-scheduled UE(s) with the same root DMRS sequence, xxx(modulation order) is scheduled for all these co-scheduled UE(s)”

	OPPO
	Prefer some update in RAN1 spec. 

	Apple
	Prefer RAN1 specification update

	ZTE
	We think it is needed. Given that the original wording of index=1/2/3/4/5 caused the misalignment in RAN1 before, it is indeed necessary to explicitly capture RAN4’s assessment in RAN1 specification to avoid any ambiguity and repeated discussion.

	CATT
	We are ok to have spec update.

	Google
	OK to have spec update

	MediaTek
	“all” means “any of” in our understanding in the RAN4 response.



FL Question 8: if your answer to above FL question is yes, any comment to the following TP (suggested by ZTE in R1-2310958)?
Table 7.3.1.2.2-12: Co-scheduled UE information 
	Bit field mapped to index
	Co-scheduled UE information

	0
	In all the PRBs allocated to the UE, there is no co-scheduled UE or there is co-scheduled UE but with a different root DMRS sequence 

	1
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme QPSK, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	2
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 16QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	3
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 64QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	4
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 256QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	5
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 1024QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	6
	In each individual PRB allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with the same modulation scheme, except the cases corresponding to index 0~5

	7
	All cases not covered above 

	Note:	Root DMRS sequence is as defined in clause 7.4.1.1.1 of [4, TS 38.211]



	Company Name
	comments

	Samsung
	We think that the answer from RAN4 is enough, and RAN1 specification update is not needed.

	China Telecom
	Same as answer of Question 7.

	OPPO
	We think a note is enough for the table. 

	Apple
	We are okay with the TP

	ZTE
	Upon our comment in Q7, this TP is needed.

	CATT
	Fine to support.

	Google
	Since RAN4 agrees to configure the maximum modulation order, we suggest add “if applicable” after 256QAM and 1024QAM.  

	Huawei, HiSilicon
	If some clarification is needed, it should be clearer by the following modification:
and where empty PRB without co-scheduled UE with same DMRS sequence as target UE is allowed in all the PRB of the target UE


	MediaTek
	“any of the PRB” seems more correct than “all the PRB”.



Round 2 discussion
Given the criteria to adopt TP is strict consensus driven, we cannot adopt a TP at this point. Proponents of the TP please address the concern from opponents of the TP. Let’s use the following table to continue the discussion. 
	Company Name
	Comments

	
	

	
	



Potential LS to RAN 2 on RRC signaling  
MTK has the following input. At RAN1#114bis, the following agreement was made based on discussion on document R1-2310120.
------------------------------------------------------------------------------------------------------------
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In the meantime, RAN4 sent an LS to RAN2/cc RAN1 in (R1-2310801) to request UE specific RRC signalling to be provided, where the point highlighted in yellow relates to DM-RS CDM groups without data for co-scheduled UEs. The request from RAN4 would now seem obsolete based on the conclusion above, and it is recommended for RAN1 to inform RAN4/RAN2 of this to prevent confusion between RAN1 and RAN2 specifications.
Dedicated RRC signalling is provided to the UE (target UE) to indicate the information in each of the following bullets separately, when the information is available:
· For the target and any co-scheduled UEs in different CDM groups and with the same DMRS sequence, whether the target UE can assume the precoding and resource allocation of the co-scheduled UE are the same in the PRG-level grid configured to the target UE when PRG=2 or 4.
· Whether the DM-RS power boosting configurations (i.e., Number of DM-RS CDM groups without data, TS38.214 table 4.1-1) of all the co-scheduled UE(s), which has the same DM-RS sequence as the target UE, is the same as the target UE.
· Whether the time domain resource assignment for PDSCH symbols of all the co-scheduled UE(s), which has the same DM-RS sequence as the target UE, is same as the target UE.
· The MCS table with the highest modulation order among all MCS tables configured to the co-scheduled UE(s), which has the same DM-RS sequence as the target UE. The MCS table is one of the following:
· 1024QAM MCS table(s) (Table 5.1.3.1-4 from TS38.214)
· 256QAM MCS table(s) (Table 5.1.3.1-2 from TS38.214)
· 64QAM MCS tables (Table 5.1.3.1-1 or 5.1.3.1-3 from TS38.214)

[MTK] Proposal 3: Include text in the response LS to RAN4 and RAN2 to inform them of the RAN1 conclusion that the UE may assume that “DM-RS CDM groups without data” are not used for data transmission for any co-scheduled user in the same serving cell.
FL’s initial assessment is that this needs some discussion. Given RAN2 is discussing the RRC which is related to the conclusion made in RAN 1 #114bis, RAN1 might need to inform RAN2/RAN4 about the conclusion. Companies, please share your views in the table below about the above proposal. 
	Company Name
	Comments

	Samsung
	Support MTK’s proposal since the yellow highlighted part is already addressed by RAN1 conclusion, and the corresponding RRC parameter is not needed.

	Huawei, HiSilicon
	We have concern on the proposal. The conclusion is just about UE’s potential assumption, there are still space for gNB and UE optimization, while the RAN4 signaling is explicitly indicate what gNB will do. They are different.

	China Telecom
	We share similar view as Huawei. The question is similar to Question 3, only if the DM-RS power boosting configuration is the same, the DCI field is useful, but this doesn’t mean that gNB can’t do it. So we don’t think the proposal is needed.

	Apple
	We prefer to include the text in the response to RAN2 and RAN4 about the RAN1 conclusion. 

	MediaTek
	Not sure what are the concerns here, it seems clear we need to tell other groups if our specs ruled out a scenario for the UE that they are otherwise planning to specify support for.

	Huawei, HiSilicon
	This question is not related to the scope with following Mr Chair’s guidance, we don’t think we need to discuss this.
RAN4’s response to RAN1’s questions in R1-2308598 from RAN1#114. Proceed with RAN1 discussions on necessary RAN1 specification changes. To be handled in agenda item 5. Comeback on Wednesday. To be moderated by Yi (Qualcomm).

As we have explained, the conclusion is just about UE’s potential assumption, leaving space for gNB and UE optimization. It’s different from RAN4’s explicit signaling on how gNB will schedule. Sending the conclusion to other groups will be very misleading

	MediaTek
	After Mr, Chair’s guidance on the RAN4 LS to RAN1, MediaTek indicated for the RAN4 LS to RAN2 that there is some discussion needed on that, and it was agreed that it should be handled in the same discussion. 
But then we don’t understand Huawei comment from technical perspective. I guess that the NW can only assume that the UE may do as stated in the conclusion, as I assume it has no idea of any alternative (unspecified) behaviour from the UE so couldn’t take advantage of that anyway, unless a new UE behaviour was defined. 



Round 2 discussion
FL’s assessment is that, RAN 2 and RAN 4 are discussing RRC of this advance UE demod feature which is related to the conclusion RAN1 made in last meeting. Whether RAN 2 and RAN4 will think this RAN1 conclusion would remove the necessity of a particular RRC parameter is up to RAN 2/4 to decide. From RAN1 perspective, we should do our job properly to inform the other RAN groups that there is a RAN1 conclusion that they might pay attend to. 
With the above analysis, FL suggest the following proposal.  
FL Proposal 6: Send LS to RAN 2 (CC RAN 4) to inform the following RAN1 conclusion (in RAN1 #114bis) might have impact to the ongoing discussion on DM-RS power boosting configurations in RRC parameters. 
Conclusion:
The following specification in TS 38.214 is interpret as the UE may assume that “CDM groups without data” are not used for data transmission for any co-scheduled user in the same serving cell.
	When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.



	Company Name
	Comments

	Huawei, HiSilicon
	We do NOT accept this proposal. Sending only the conclusion will be very mis-leading, the conclusion has different implication in RAN1’s discussion with the signaling agreed in RAN4.

	Samsung
	Support the proposal. It is useful for RAN2/RAN4 to decide whether a particular RRC parameter for this case is necessary or not.



Other proposals  
Besides the above aspects, there were a few other proposes related to this reply LS from RAN 4.  
[MTK] Proposal 1: It is recommended for RAN1 specifications to refer to RAN4 specifications for the applicable DMRS port configurations/restrictions associated with the UE advanced receiver operation, and any linkage with corresponding UE capabilities. If agreeable, inform RAN4 of this expectation.
FL’s initial assessment is that this is a recommendation to editor. FL is not sure about how critical this is. Companies please share you view on this proposal in the table below. 
	Company Name
	Answers to the question.

	Samsung
	We agree with FL’s assessment. It could be up to editor.

	Huawei, HiSilicon
	It seems not needed to refer to RAN4 spec, most of features in RAN1 spec doesn’t refer to any RAN4 spec or UE capability explicitly. 

	China Telecom
	We agree with Huawei that we don’t see the need to do so.

	MediaTek
	See our previous comment.

	Ericsson
	It seems to us, one linkage is reflected in maximum number of PDSCH layers, maximum modulation order. Will a UE only capable of 256QAM being able to handle MU-MIMO with R-ML receiver when co-scheduled UE is using 1024QAM?

	FL
	Looking at companies input, it seems it is hard to take this proposal. But anyway RAN 4 specification will capture those UE capabilities, applicable DMRS port configurations/restrictions, etc. It does not matter RAN1 spec reference to RAN 4 spec or not. Readers will have to put the two specificaions together and read them both. 



[ZTE] Proposal 2: Send an LS to RAN4 to further ask the following questions to dig out the potential using value of R-ML receiver with the newly introduced DCI based assist information for MU-MIMO.
· Question 1: Whether the newly introduced DCI based assist information signalling is able to relax the current scheduling restriction of Rel-15 DMRS for MU-MIMO (cf. TS 38.214, clause 5.1.6.2)?
· Question 2: Whether the newly introduced DCI based assist information signalling is able to relax the endorsed scheduling restriction of Rel-18 DMRS for MU-MIMO (cf. draft TS 38.214, clause 5.1.6.2 in R1-2308717)?
FL’s initial assessment is that RAN1 does not need to open the discussion of these issues, as the signaling of modulation order does not impact DMRS processing.  Companies are welcome to provide your views regarding above proposals. 
	Company Name
	Views regarding above proposals 

	Qualcomm
	We don’t see the need to send the LS nor further discuss these questions in RAN1. In our view, the introduced DCI cannot relax the current MU scheduling restrictions. The reason RAN1 introduced those restriction is due to UE (with 1 CW capability) cannot estimate more than 4 DMRS ports. Telling target UE the information of modulation of so-scheduled UE does not make target UE’s job easier to estimate DMRS ports. 
In summary, we don’t think the concluded MU restriction discussion should be reopened because of this new DCI signaling. 

	Samsung
	We agree with FL’s assessment. 

	Huawei, HiSilicon
	From RAN4’s answer below, it seems RAN4 is not ready to lift the restriction.

(RAN 4) Answer:  This new DCI is supported if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and target UE is only scheduled 1 codeword.


	China Telecom
	We understand the motivation of this proposal. But we think the RAN4’s work on the R-ML receiver is based on the restriction agreed in RAN1’s specs. Even the answer from RAN4 is yes to the questions, the final decision may need be discussed in RAN1 again. 

	OPPO
	Agree with QC.

	Apple
	Do not see the need for the LS

	CATT
	Agree with FL’s assessment.

	Google
	We do not think RAN1 should send the LS. Instead, RAN1 can define the DCI field for co-scheduled UE information is reserved when such DMRS ports are indicated.

	Ericsson
	Below is an example from R4-2302929 that reflects the gap of MU-MIMO understanding between RAN1 and RAN4. According to RAN1 spec 38.214, antenna port combination {0,1,2} can only be used for SU-MIMO, however the green highlighted MU-MIMO scheduling assumption is used in RAN4 evaluation.
Issue 2-4: DMRS port configurations for the target and co-scheduled UEs
· Use different CDM groups for:
· rank 2 (DMRS port 0, 1) + 2 (DMRS port 2, 3)
· rank 1 (DMRS port 3) +3 (port 0, 1, 2)
· rank 1 (DMRS port 0 for target UE) +1 (port 1) +1 (port 2)
· Use the same CDM group for rank 1+1
Our observation is some of the SU-MIMO restricted combinations can be used for MU-MIMO with R-ML receiver. It would be beneficial to check with RAN4 about the performance for MU-MIMO restricted combinations. We should send LS to RAN4 and ask for clarification.

	FL
	Based on majority view, we don’t need to send LS to RAN4 or further discuss this issue in RAN 1. 



[Nokia] Proposal 9: Study the impact of advanced UE receiver to PDSCH processing procedure time. 
FL’s initial assessment is that RAN1 does not need to open the discussion of timeline because relaxation timeline is not included in the RAN4 WID of this work item. Companies are welcome to provide your views regarding above proposals. 
	Company Name
	Views regarding above proposals 

	Qualcomm
	Our understanding of the purpose of the new DCI is to reduce UE complexity so that UE can meet current timeline and make implementation feasible. With this understanding, we don’t see the need to relax UE processing timeline for advanced UE receiver with this new DCI signaling. 

	Samsung
	We agree with FL’s assessment. 

	Huawei, HiSilicon
	The RAN4 is more familiar with the implementation, it can be up to RAN4 discussion.

	China Telecom
	We agree with FL’s assessment, and the question should be up to RAN4’s discussion.

	OPPO
	Agree with FL’s assessment.

	Apple
	It is a valid question. But it is premature for RAN1 to decide to open study for processing timeline. 

	CATT
	Agree with FL’s assessment.

	Google
	Support the proposal. At least RAN1 can ask RAN4 whether they are going to work on this or not.

	FL
	Based on majority view, we don’t need to send LS to RAN4 or further discuss this issue in RAN 1. 
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