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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.
 In R4-2309895, RAN4 send the following to RAN1. 
Within the Release 18 work item on NR demodulation performance evolution (NR_demod_enh3), RAN4 has studied the required signalling overhead for the advanced receiver to cancel inter-user interference for MU-MIMO. 2 candidate advanced receivers, E-MMSE-IRC and R-ML, are included in the study.
Based on RAN4’s evaluation, RAN4 observes that R-ML receiver can achieve better performance in most scenarios. To enable the implementation of R-ML receiver within feasible complexity, RAN4 has agreed that it is beneficial to have DCI based network assistant signalling to know the essential information related to the interfering layers associated with the co-scheduled UE(s).

	Bit field mapped to index
	Content

	0
	No co-scheduled UE(s) which has same DMRS sequence as target UE exists

	1
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have QPSK scheduled

	2
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 16QAM scheduled

	3
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 64QAM scheduled

	4
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 256QAM scheduled

	5
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 1024QAM scheduled

	6
	Not covered by cases corresponding to index 0~5. 
In each individual PRB allocated to the target UE, the following condition is satisfied:
Only single modulation order is allocated for the co-scheduled UE(s) which has the same DMRS sequence as the target UE, if the co-scheduled UE(s) exist

	7
	Others



(1) The existence of MU-MIMO DCI signalling is configured by RRC signalling.
(2) The field is intended to be included in a DCI which can be based on the format 1_1.

To RAN WG1 
ACTION: 
RAN4 kindly request RAN1 to take the above RAN4 agreements into consideration, and introduce DCI based signalling discussed in section 1 if feasible, to reduce UE complexity and achieve better UE performance.

Based on submitted contributions under agenda 5, companies input to this RAN4 LS are summarized in the subsequent sections. 
[bookmark: _Ref471731770][bookmark: _Ref462669569]Questions to RAN4 to clarify the LS
[bookmark: _Hlk54547491]Scope related clarification
There are 5 questions raised regarding the scope of this DCI signalling for advanced receiver on MU-MIMO. 
[ZTE/Samsung/Huawei] Question 1: Whether this field needs to be introduced in DCI format 1_2 in addition to format 1_1?
[VIVO/Samsung/Google] Question 2: Whether is the new signaling in DCI is supported for one or more DL multi TRP schemes?
[VIVO] Question 3: Whether the new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2? 
[VIVO] Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
[VIVO/Google] Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
Companies are welcome to provide your answers/views regarding above questions in the table below. 
	Company Name
	Answers to the questions

	China Telecom
	Answer to Q1: DCI format 1_2 is mainly designed for URLLC scenario, which is not a typical scenario for MU-MIMO. From RAN1’s prospective, we think we should support the new field for DCI format 1_1 first, and LS can be sent to RAN4 for further discussing whether to support DCI format 1_2. 
Answer to Q2: Similar to Q1, the supporting for multi TRP is not included in the current RAN4 LS as a typical scenario. And from our prospective, it can be further discussed whether to support it in RAN4 first. What’s more, if the new DCI fields is supported for multi TRP, the details should be better further discussed in the MCE WI.
Answer to Q3: We think the motivation of this question is considering that for layers > 4 cases, the complexity may be too high for UE to realize. But we don’t see the difference of spec impact no matter the new DCI fields is supported or not. And RAN4 WG is now working on restricting the maximum transmission layer of R-ML receiver. This issue can be left for RAN4 for discussion.
Answer to Q4: We can’t see the motivation of this question. As far as we concerned, there is no need to take this situation into consideration.
Answer to Q5: Similar to Q3, from RAN1’s prospective, there is no difference on the spec impact if the Rel-18 DMRS is supported. It should depend on RAN4’s work to determine whether the UE’s capability can support R-ML receiver with Rel-18 DMRS.
In all, we think there is no need to discuss all the above questions in RAN1. As comment by FL on Monday’s online, we can focus on the content included in LS first, and modify some wording for clarifying the conceptions with misunderstanding. New LS can be sent to RAN4 on Q1 & Q2, the Q3 & Q5 should be evaluated by RAN4, while we don’t see the motivation for considering Q4.

	Samsung
	Q1: We can focus on DCI format 1_1.
Q2: Among all MTRP schemes, we think at least Rel-18 PDSCH-CJT scheme can be considered to be applied.
Q3: We don’t think a certain restriction is needed. Since maxNrofCodeWordsScheduledByDCI only means the maximum number of CWs which UE supports, and 1CW scheduling is still possible despite of configuration, we think there is no need to have a restriction between maxNrofCodeWordsScheduledByDCI and a RRC parameter enabling MU-MIMO assist signaling if gNB secures MU-MIMO restrictions on the current specification (e.g., if a UE is scheduled as 2CW, then there is no co-scheduled UE(s) on the remaining ports, then MU-MIMO assist signaling field can indicate index 0, i.e., SU-MIMO scheduling case).
Q4: Similar view with China Telecom, we don’t see the relationship between codeBlockGroupTransmission and MU-MIMO assist signaling.
Q5: Our view is that Rel-18 DMRS type supports more orthogonal ports hence it is designed for supporting more MU-MIMO layer, it is beneficial for R-ML receiver to apply Rel-18 DMRS type. We can ask RAN4 whether Rel-18 DMRS type can be also considered or not.

	Huawei, HiSilicon
	Q1: We support to also include this field in format 1_2. Note that format 1_2 can be used in all scenarios when reliability and/or latency is important. If a UE is capable of advanced receiver, then UE should be able to use it in all scenarios.
Q2: Fine to discuss it.
Q3 and Q4: The limitation of configuration can be up to RAN4.
Q5: Similar view with China Telecom, it seems there’s no spec impact on Rel-18 DMRS. 

	ZTE
	Q1: It can be supported.
Q2: It can be supported.
Q3: It can be up to RAN4’s decision.
Q4: Share the same view to CTC and companies.
Q5: It can be supported.

	Ericsson
	Q1: We think the focus on signaling design is DCI 1_1. For DCI 1_2, if supported, can apply the same design as DCI 1_1.
Q2: It is better to focus on single TRP case first. RAN4 simulation doesn’t include M-TRP C-JT case, hence CJT  is out of the RAN4 study scope.
Q3: We may need to ask RAN4 if all PDSCH related capabilities UE reported for conventional receiver can be kept for R-ML receiver. 
Q4:  In our understanding codeBlockGroupTransmission is not typical case for MU-MIMO. We don’t see the need, but we are open for discussion.
Q5: Even though RAN4 evaluation doesn’t include Rel-18 DMRS, we’d like to support if that is agreeable.

	Apple
	Q1: At least for DCI Format 1_1, we are also open to DCI Format 1_2.
Q2: As long as MU-MIMO scheduling is allowed for multi-TRP, it is also applicable.
Q3: As long as MU-MIMO scheduling is allowed, it is also applicable.
Q4: As long as MU-MIMO scheduling is allowed, it is also applicable.
Q5: As long as MU-MIMO scheduling is allowed, it is also applicable.

	OPPO
	Q1: We think it also can be applied to DCI format 1_2.
Q2-5: We don’t think we need to restriction the application scenarios of MU-MIMO.

	MediaTek
	Q1: At least for DCI Format 1_1, we are also open to DCI Format 1_2.
Q2: RAN4 only considered single TRP so far. We do not think RAN1 should autonomously decide to add mTRP to the scope.
Q3: This seems to relate to UE capability and relevance of the scenario. We would be happy to exclude this case.
Q4: Similar to above, we think this could be excluded.
Q5: We agree it should include Rel-18 DMRS case.

	Google
	Q1: Open to DCI format 1_2, but we think RAN1 should let RAN4 know the outcome when this is supported
Q2: We think we need a clear answer from RAN4
Q3: In our view, this should be supported
Q4: In our view, this should be supported
Q5: We think we can ask RAN4 for further clarification. Currently RAN4 assumes the DMRS type for co-scheduled UE is the same. If we consider Rel-18 DMRS, we need to consider whether RAN4 considers MU-MIMO operation for one UE with Rel-15 DMRS and another UE with Rel-18 DMRS

	QC
	Q1: No. We don’t think it applies to DCI format 1_2, which is for URLLC, which typically is not scheduled with MU. 
Q2-Q5: no, we don’t think they are the use case for the advanced receiver. At least, they were not in the scope of past RAN4 discussion. We need RAN4 confirmation, if extend this DCI applying to them.  



The following is the summary of answers provided by companies so far. 
Question 1: Whether this field needs to be introduced in DCI format 1_2 in addition to format 1_1?
· Answer1: Yes, this field is introduced in DCI format 1_2: Huawe/Hisi, ZTE, OPPO
· Answer 2: No, this field is not introduced in DCI format 1_2: Samsung, QC
· Answer 3: Open to discussion/Send LS back to RAN4 to ask: CT, Ericsson, Apple, MTK, Google

Question 2: Whether is the new signaling in DCI is supported for one or more DL multi TRP schemes?
· Answer 1: Yes: Samsung (at least Rel-18 PDSCH-CJT scheme), OPPO, Apple, ZTE
· Answer 2: No: MTK, Ericsson, QC
· Answer 3: Open to discussion/Send LS back to RAN4 to ask: CT, Huawei/Hisi, Google

Question 3: Whether the new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2? 
· Answer 1: Yes: Samsung, OPPO, Apple
· Answer 2: No: QC
· Answer 3: Open to discussion/Send LS back to RAN4 to ask: CT, Ericsson, ZTE, Huawei/Hisi,

Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
· Answer 1: Yes: OPPO, Apple
· Answer 2: No: CT, Samsung, ZTE, QC
· Answer 3: Open to discussion/Send LS back to RAN4 to ask: Ericsson, Huawei/Hisi,

Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
· Answer 1: Yes: OPPO, Apple, Ericsson, ZTE
· Answer 2: No: QC
· Answer 3: Open to discussion/Send LS back to RAN4 to ask: CT, Samsung, Huawei/Hisi,

Based on the above, FL suggest the following. 
· Assume the scope of this DCI signaling for advanced receiver on MU-MIMO at least applying to a PDSCH satisfying all the following conditions. 
· the PDSCH is scheduled by DCI format 1_1. 
· Single TRP based scheme is configured for the PDSCH transmission.
· Single codeword is configured for the PDSCH transmission.
· CBG based transmission is not configured for the PDSCH transmission.
· Rel-15 DMRS is configured for the PDSCH transmission.
· Send LS to RAN4 to clarify the scope of the DCI signaling DCI signalling for advanced receiver on MU-MIMO, with the following questions respectfully. 
· Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
· Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
· Question 3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2? 
· Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
· Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?

Wording related clarification
There are 5 questions raised to clarify the wording of the DCI ignaling table in RAN4 LS. 
[Samsung] Question 6: whether entry 0 should be extended to indicate “No co-scheduled UE(s) which has same DMRS sequence as target UE exists, or there is co-scheduled UE(s) but none of co-scheduled UE(s) has same DMRS sequence as target UE”?

[ZTE] Question 7: What is the meaning of the terminology “the same DMRS sequence” in the content of indexes 1-6? For example, it is either (i) the same root sequence  of DMRS that specified in [clause 6.4.1.1.1, TS 38.211], or (ii) the same intermediate quantity  of DMRS that specified in [clause 6.4.1.1.3, TS 38.211].
[ZTE, Samsung] Question 8: How to understand the content “Others” of index 7? For example, it is either (i) any case other than that of indexes 0-6, or (ii) none of information is indicated to UE side and then this codepoint is reserved.
[FL] Question 9: for entry 6, is there a typo in “In each individual PRB allocated to the target UE, the following condition is satisfied”? This phrase should be in “In each individual PRB PRG allocated to the target UE, the following condition is satisfied”?
[FL] Question 10: for entries 1-5, regarding this phrase “In all the PRBs allocated to the target UE”, if in a subset of those PRBs, there is no co-scheduled UE. While on the rest of PRBs, co-scheduled UE(s) are with a same modulation order such as QPSK, is this scheduling scenario still count as entry 1? In order words, does “empty PRB without co-scheduled UE” allowed “in all the PRBs”?
Companies are welcome to provide your answers/views regarding above questions in the table below. 
	Company Name
	Answers to the questions

	China Telecom
	For Q6: We think the modified wording colored with red is actually the same meaning as the origin one, which is prefer by us.
For Q7: It refers to the condition (i) same root sequence. The (ii) shouldn’t exist in the reality network, otherwise the UE will never distinguish the information signals from the interference caused by co-scheduled UEs.
For Q8: It refers to condition (i), i.e., the cases not covered by cases corresponding to index 0~6.
For Q9: We think the meaning PRB and PRG is actually not the same. And the similar question has also been proposed and being discussed in RAN4 now, we can wait for RAN4’s conclusion on confirming which description is corresponding with the initial motivation.
For Q10: Since there is no difference for UE to conduct the R-ML in the cases where part of PRBs there is no co-scheduled UEs, we think the situation should be supported. However, Q10 is also being discussed in RAN4 now, we can wait for RAN4’s conclusion on it.

	Samsung
	Q6: Support. The intention is to include SU-MIMO case explicitly, on top of original wording for index 0.
Q7: Our understanding is (i) same root sequence, r(n). For (ii), it seems to be applied to PUSCH DMRS.
Q8: Our understanding is (i).
Q9: Our understanding is same as China Telecom. We can wait for the outcome of RAN4’s discussion.
Q10: Our understanding is that there is no PRBs which there is no co-scheduled UE(s). In order words, “empty PRB without co-scheduled UE” is not allowed “in all the PRBs”. Based on China Telecom’s elaboration, we can wait for the outcome of RAN4’s discussion.

	Huawei, HiSilicon
	Q6: Same views as CTC
Q7: It refers to same DMRS root sequence. 
Q8: It refers to condition (i), i.e., the cases not covered by cases corresponding to index 0~6.
Q9: It is not a typo, original wording should be kept, based on the study outcome from RAN4, some UEs perform modulation order detection with granularity of 1PRB, original signaling can make these UEs to perform modulation order detection correctly.
Q10: For case 1~5, empty PRB without co-scheduled UE is allowed in all PRBs, don’t need to limit the conditions to all PRBs have co-scheduled UEs.

	Samsung
	Q6: Our proposal was to change index 0 as “There is no co-scheduled UE(s), or there is co-scheduled UE(s) but none of co-scheduled UE(s) has same DMRS sequence as target UE”, which includes SU-MIMO case and MU-MIMO case where both cases can be dealt with legacy receiver, i.e., MMSE-IRC.

	ZTE
	Q6: As per the clarification from Samsung, we think this entry 0 should be used to indicate the assist information for MU-MIMO. Hence we prefer the original content.
Q7: If mutual understanding among companies is (i) same root sequence, it is needed to be updated in the content accordingly.
Q8: If mutual understanding among companies is (i) any case other than that of indexes 0-6, it is needed to be updated in the content of index 7 accordingly.
Q9: It indeed is “PRB” instead of “PRG”.
Q10: Share the same understanding to CTC.

	Ericsson
	For the meaning of ‘0’ and ‘7’, we think SS’s answer to Q6 addresses the meaning of ‘0’. The ´7´ then means other MU-MIMO scenarios.
 We have one additional question on the need to differentiate index 0 and index 7. What is the difference at UE side at receiving indication ‘0’ or ‘7’ with respect to UE processing of PDSCH? 

	Apple
	Q6: It means as it is written in the RAN4 LS, i.e., “No co-scheduled UE(s) which has same DMRS sequence as target UE exists”. Our understanding is that it is possible there is no co-scheduled UE or there is co-scheduled UE but using different DMRS sequence.
Q7: It means the same sequence.
Q8: It means as it is written in the RAN4 LS, i.e., the situation not covered by 1-6
Q9: PRB is okay
Q10: There seems to be some confusion whether partial MU-MIMO scheduling is covered 

	China Telecom
	To @Samsung, we understand your proposal. Based on our understanding, the relation of the origin description and your proposal is illustrated in following figure, the green area corresponds to index 1-7, the area with shadow corresponds to index 0, which are actually the same. We prefer the origin wording, but we can accept your proposal if you are mean to emphasize the SU-MIMO scenario should be included in index ‘0’.


Illustration of the relation between the content of different index
To @Ericsson, based on our understanding, index ‘0’ means that since there is no co-scheduled UE with same DMRS, there is no need for UE to apply the R-ML receiver; while if UE is indexed with ‘7’, it is up to UE how to handle the situation based on implement, UE can either just fall back to MMSE receiver or apply R-ML receiver with even more advanced and complex algorithm such as blend detection of multiple modulation orders.. 

	OPPO
	Q6: we think original wording is better.
Q7: In our understanding, it means the same root sequence in the same CDM group.
Q8: Any other cases not covered by 1-6. If companies have the same understanding on this issue, the wording of Index 6 should be corrected.  “Not covered by cases corresponding to index 0~5” is inaccurate since some cases not covered by index 6 (e.g. co-scheduled UEs which have same DMRS sequence as target UE have different modulation orders) can still be covered by Index 7. Index 6 cannot cover all other cases, hence we propose to delete the sentence. 
Q9: PRB is fine
Q10: we can wait for RAN4’s outcome. 

	MediaTek
	Q6: Valid clarification but not necessary. The idea of the whole signaling here is to only give information about co-scheduled UEs that have the same DMRS sequence as target-UE. If there are other Co-scheduled UEs, this signaling does not inform anything about that. 
Q7: Same root sequence.
Q8: It refers to MU-MIMO cases not covered by cases corresponding to index 0~6. Regarding Ericsson question on difference between 0 and 7, for 7 the UE knows there are other co-scheduled UEs but up to UE implementation regarding interference cancellation.
Q9: We understood it was PRG but we could ask RAN4 to clarify,
Q10: In our view the case with empty PRBs without any co-scheduled signal can be included.  

	Google
	Q6: We think it is unnecessary
Q7: The same root sequence
Q8: It means “reserved”
Q9: We think it should be PRB
Q10: We think we can ask RAN4 for clarification

	QC
	Q6: We think the three different versions (original, FL’s, Samsung’s) of the wording have the same meaning. We also prefer to keep the original wording.
Q7: It is the root sequence.
Q8: any case other than case 0-6.
Q9: We think it should be PRG, as RAN1 spec requires scheduled RB of MU aligned on PRG level. With this restriction, it does not make sense for target UE to do modulation detection on PRB level. 
Q10: Based on the English of the content for cases 1-5, “In all the PRBs allocated to the target UE” means empty PRBs of co-scheduled UEs are not allowed for case 1-5. 



Based on the above input, the following summarized companies views. 
Regarding Question 5, There is no necessity to change the original content (description) corresponding to “Bit field mapped to index” =0 in the DCI signaling table. The meaning of the content (description) “No co-scheduled UE(s) which has same DMRS sequence as target UE exists” associated with “Bit field mapped to index” =1 in the DCI signaling table is interpret as the following. 
· In all the PRBs allocated to the target UE, there is no co-scheduled UE or there is co-scheduled UE but with a different DMRS sequence. 
Regarding question 6, the terminology “the same DMRS sequence” in the DCI signaling table is interpret as the same root DMRS sequence r(n). 
Regarding question 7, “Bit field mapped to index” =7 in the DCI signaling table is interpret as including all the cases not covered by cases corresponding to index 0~6. 
For question 9, most of companies think there is no typo, regarding “PRB” vs “PRG” in the content/description for “Bit field mapped to index” = 6. While QC think it should be PRG rather than PRB. CT and Samsung suggest to wait for RAN4 discussion outcome. FL suggest to implement RAN1 spec following the original content in the LS, while respectfully ask RAN4 to confirm it should be PRB or PRG in the content description of “Bit field mapped to index” = 6. 
For question 10, majority companies prefer to ask RAN 4 for clarification. Therefore, FL suggest to include this question in the LS send back to RAN4. 
RRC related aspects
The following are proposed regarding the RRC parameters for this DCI ignaling for advanced receiver on MU-MIMO.
[Google] Proposal 1: Support the gNB to configure the number of bits in the DCI for the co-scheduling UE information. The gNB can configure the maximum modulation order for the co-scheduling UE(s)
[bookmark: _Toc142670255][Ericsson] Proposal 2: The needed bit field index for MU-MIMO indication in the DCI is determined by UE capability and network configuration.
[Samsung] Proposal 3: Support RRC parameter enabling MU-MIMO assist sign aling field with the granularity of per BWP.
FL’s initial assessment is the following. Because RAN4 owns this feature, RAN4 should define RRC related parameter/procedure and send LS to RAN2. 
 Companies are welcome to provide your views regarding above proposals and FL’s initial assessment. 
	Company Name
	Views regarding above proposals and FL’s initial assessment

	China Telecom
	For Proposal 1 and 2: we think these two proposals have the same motivation and associated with Proposal 4. The R-ML is discussed under the scope of FR1 in RAN4, where 256QAM is compulsory for DL. And even if 1024 QAM are not supported in some cases, the other rows  still can’t be omitted, i.e., at least 3 bits are need for indicating the 7 cases. So, we don’t see the feasibility and necessary for configuring the length of the indication. Besides, the UE’s behavior when the index 5 is indicated but UE doesn’t support 256 QAM should be depends on the UE’s implement, UE can either behave as indicated with ‘0’ or ‘7’.
For Proposal3: we think RAN4 is currently discussing the problem.


	Samsung
	Proposal 1: Our understanding is that MU-MIMO assist signaling field is fixed as 3 bits.
Proposal 2: Details on UE capability supporting this field shall be discussed in RAN4 first.
Proposal 3: Our intention is to provide our view on granularity for RRC parameter. We support FL’s initial assessment.

	Huawei, HiSilicon
	Proposal 1 & 2: from LS, the field size is fixed to 3 bits, UE supporting this feature should support all entries.
Proposal 3: the UE capability can be up to RAN4, they will also discuss corresponding feature list.

	ZTE
	P1&P2&P3: These should be up to RAN4’s assessment first.

	Ericsson
	The intension of proposal 1&2 are the same. We support the proposals.
We support FL’s assessment. It is reasonable to let RAN4 discuss these issues.

	Apple
	Proposal 1: We should first specify the DCI field requested by RAN4 LS, discussion of additional enhancement should be treated separately, not linked to the handling of LS
Proposal 2: There is no need to complicate the discussion. Support of the field is of course UE capability. Configuration of the field is of course up to the NW. 
Proposal 3: There is no need to complicate the discussion. DCI field is configured just like other DCI fields in legacy.


	OPPO
	Q1/Q2: We think fixed 3bits are the intention of the RAN4 LS.

	MediaTek
	Proposal 1/2: We understood 3 bits were the intention, and don’t see a scenario where DCI bits could be optimized.
Proposal 3: We understand it would be per BWP.


	Google
	We think proposal 1 and 2 are based on the same intention. It is unnecessary to always use 3 bits in DCI
Proposal 3 can be discussed by RAN4.



UE capability related aspects 
The following are proposed regarding the UE capability for this DCI ignaling for advanced receiver on MU-MIMO.

[Samsung] Proposal 4: If a UE does not report corresponding UE capabilities supporting 256QAM or 1024QAM, the UE does not expect to be indicated with corresponding index 4 or 5, and if a UE is indicated with index 6 or 7, the UE shall perform blind modulation scheme detection among modulation schemes that the UE can support.
[Samsung] Proposal 5: Fundamental UE capability related discussion is up to RAN4 to support R-ML receiver and to interpret a corresponding DCI field. After that, if needed, RAN1 can consider whether additional UE capability is needed or not by considering current RAN1 features and R-ML receiver together.
FL’s initial assessment is the following. Because RAN4 owns this feature, RAN4 should define UE capability related parameter/procedure and send LS to RAN2. 
 Companies are welcome to provide your views regarding above proposals and FL’s initial assessment. 
	Company Name
	Views regarding above proposals and FL’s initial assessment

	China Telecom
	For Proposal 4: In such cases, gNB can still indicate 5 for UE, but the UE behavior can be up to implement. Index 6 is for indicating the UE conduct the blind detection. While if ‘7’ is indicated, UE can behavior a blind detection or fall back to index 0 according to its capability.
For Proposal 5: we don’t see the need for defining such UE capability in RAN1. 

	Samsung
	Proposal 4: We would like to hear other companies’ view.
Proposal 5: Intention was that we can further discuss additional UE feature if the UE behavior of MU-MIMO assit signaling field is combined with other RAN1 features (e.g., MTRP reception), but generally we have same view with FL’s initial assessment, i.e., discussing on relevant UE feature shall be discussed in RAN4.

	Huawei, HiSilicon
	For proposal 4, similar view with China Telecom that it can be up to UE implementation.
For proposal 5, the related UE capabilities can be up to RAN4.

	ZTE
	P4: Share similar view to CTC.
P5: It is up to RAN4’s assessment first.

	Ericsson
	We support FL’s assessment. It is reasonable to let RAN4 discuss these issues.

	Apple
	Proposal 4: NW just provide the assistance UE information. If it is not useful for the UE, UE just cannot use it. There is no need to discuss UE behavior in RAN1 regarding interference cancellation. 

Proposal 5: We are fine with the proposal, but it should not delay the specification of the DCI field.

	OPPO
	Agree with FL.

	MediaTek
	Proposal 4: Tend to agree with Samsung.
Proposal 5: Suggest to leave UE capabilities up to RAN4 first of all.

	Google
	We think we can send an LS to RAN4 about these issues



Potential further work in RAN1  
Besides proposals RRC and UE capability, there are two following proposals on potential RAN1 further work triggered by this LS.  
[Google] Proposal 6: Study additional delay for PDSCH processing when the co-scheduling UE information is provided.
[bookmark: _Toc142670257][Ericsson] Proposal 7: The restricted antenna ports entries for SU-MIMO shall be relaxed if the UE can apply R-ML receiver. 
Companies are welcome to provide your views regarding above proposals. 
	Company Name
	Views regarding above proposals 

	China Telecom
	For Proposal 6: It is RAN4’s work to evaluate and determine whether the question exists.
For Proposal 7: The current design of DCI fields is according to the simulation based on the current SU-MIMO restriction in specs in RAN4. Thus, we don’t think the restriction should be relaxed.

	Samsung
	We can focus on necessary things to implement MU-MIMO assist signaling field proposed from RAN4.

	Huawei, HiSilicon
	For proposal 6 and 7, as the evaluation is performed in RAN4, the related issues can be discussed in RAN4.

	ZTE
	P7: It can be up to RAN4’s assessment first.
P8: Yet it can be supported, it is fine to be up to RAN4’s assessment first.

	Ericsson 
	We’d like to reply RAN4 to ask RAN4 if SU-MIMO restricted entries are included in the simulation.

	Apple
	It should not be part of LS handling. There should not be many things piggyback on RAN4 LS handling unless it is critical. 

	MediaTek
	Assume RAN4 will discuss such issues. Did proponents contribute there?

	Google
	We think we can send RAN4 LS about these issues.



[bookmark: _Ref54470658]Conclusion
Proposal: 
Implement the DCI signaling in R1-2306361 (R4-2309895) in RAN1 specifications with the following assumptions. 
· Scope of this DCI signaling at least applying to a PDSCH satisfying all the following conditions. 
· The PDSCH is scheduled by DCI format 1_1. 
· Single TRP based scheme is configured for the PDSCH transmission.
· Single codeword is configured for the PDSCH transmission.
· CBG based transmission is not configured for the PDSCH transmission.
· Rel-15/16/17 DMRS is configured for the PDSCH transmission.
· For “Bit field mapped to index” =0, the content “No co-scheduled UE(s) which has same DMRS sequence as target UE exists” is interpret as the following. 
· In all the PRBs allocated to the target UE, there is no co-scheduled UE or there is co-scheduled UE but with a different DMRS sequence. 
· The terminology “the same DMRS sequence” in the DCI signaling table is interpret as the same root DMRS sequence r(n) in TS38.211 Section 7.4.1.1.1. 
· “Bit field mapped to index” =7 in the DCI signaling table is interpret as including all the cases not covered by cases corresponding to “Bit field mapped to index” 0/1/2/3/4/5/6. 
Send a response LS to RAN4 including the following questions to further clarify this new DCI signaling. 
· Question 1: Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
· Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
· Question 3: Whether this new signaling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2? 
· Question 4: Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
· Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
· 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”?
· 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. 
The work to define RRC parameters and UE features for this new DCI signaling is to be handled by RAN4. No other additional work is needed in RAN1 unless informed by RAN4 via further LS. 
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