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1. Introduction

This summary includes the following:
· [bookmark: _Hlk96340644]Proposed LS reply to the LSs from RAN2 R2-2111600
· Summary of companies’ inputs provided in the submitted tdocs in RAN1#108e

2. Proposed LS reply to the LSs from RAN2 R2-2111600 
During RAN1#108e, 10 companies provided draft answers to the RAN2 LS (see next section).  RAN2 had the following message:
	RAN2 has discussed the RAN1 parameter list for the Rel-17 FeMIMO WI and noted that there are new signalling aspects (i.e. parameters mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool for the sub-feature "MultiBeam") for the MPE RRC configuration and corresponding changes to MAC CE signallling (i.e. P-MPR reporting in MAC CE for multiple beams according to RRC configuration).
RAN2 understands that these parameters apply to the inter-cell beam management (ICBM) framework, but would like to understand if these MPE reporting changes would also apply to the multi-TRP (mTRP) framework?



The initial situation based on the submitted contribution was the following. Out of the 10 companies’ answers, 6 companies believe the Rel.17 MPE reporting changes are not applicable to Rel17 mTRP framework while 4 companies think that these are applicable. Based on the company inputs, the LS reply in Table 1 is proposed:

Table 1 Proposed reply to RAN2
	RAN1 would like to thank RAN2 for the question in LS in R2-2201600 on MPE related signaling, whether those are also applicable for mTRP framework. 

RAN1 has the following reply to the RAN2 questions:
· Regarding inter-cell beam management (ICBM), RAN1 confirms that these RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well.
· Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework.



Table 2 Companies’ inputs on the proposed LS answer
	Company
	Input

	Mod V0
	Please share your inputs on the above

	Intel
	1. We have seen in our evaluations that most of the gains for MPE signalling can be achieved in mTPR scenario, since other panel is likely to have better link to other TRP than to the serving TRP. We, therefore, propose to confirm in this meeting that it should be also applicable to mTRP (i.e. no restrictions) and provide positive feedback on the second bullet.

2. We have noticed that the question in this LS overlaps with question 1.8 in the LS on RRC parameters. 

Question 1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?
In our view replies to both LSs should be consistent on these questions. Some coordination may be needed.



	vivo
	Fine with moderator’s proposed answer to RAN2

	MediaTek
	Fine with Mod’s proposal. Maybe we should further clarify that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17.  Hence, the enhanced MPE reporting cannot be combined with the multi-TRP PHR specified in Rel-17.

	Apple
	We think the solution for MPE is general for all beam management framework and for all operations – sTRP and mTRP, since it is a kind of beam report.

We suggest we change the second bullet as follows:

· Regarding mTRP framework, RAN1 has not discussed whetherit is not precluded that these MPE reporting changes would also apply to mTRP framework.


	Samsung
	We are in general supportive of the moderator’s proposed reply. However, we can be fine to apply MPE reporting changes to mTRP if it doesn’t require any further enhancements as we are now in the maintenance phase.

	LG
	We think that we first need to clarify what ‘mTRP framework’ refers to in the LS because there are many Rel-16/17 mTRP features. Our understanding is that it refers to Rel-17 mTRP UL transmission where enhanced PHR reporting is introduced for mTRP PUSCH repetition. PHR and MPE are in a same MAC-CE format currently so this would be critical information for RAN2 whether enhanced PHR reporting for mTRP UL and enhanced MPE reporting for MB should be supported with a same MAC-CE format or not. In this regard, we think that these two enhanced MAC-CE should be separately designed. 

	ZTE
	We support the moderator’s reply in general. As mentioned by above companies, extending MPE to mTRP may be handled in this email thread, and consequently we can provide confirmed information to RAN2. 

From ZTE perspective, we think that the Rel-17 enhanced MPE mechanism can apply to mTRP, and meanwhile we can consider two parameter combinations of {numberOfN, mpe-ResourcePool} corresponding to respective TRPs, which is analogous to the enhanced group based beam reporting in Rel-17. 

	CMCC
	Fine with the moderator’s reply. We agree with Intel that the reply should be consistent on the reply to Q1.8 of LS on RRC parameters.

	NTT Docomo
	Support moderator’s reply. Meanwhile, we share similar view with other companies that whether MPE can be applied to M-TRP framework can be confirmed here. From our perspective, we think it is good to support MPE reporting enhancement in M-TRP framework.

	OPPO
	Supportive to moderator’s reply. 
On whether to apply MPE reporting to multi-TRP framework, we also recognize that the reporting formats between MPE reporting (specified in AI 8.1.1 for sTRP) and PHR reporting (specified in AI 8.1.2.1 for PUSCH repetition) are anyway different. There could be independent MAC CE designs for both functions. In other words, the MPE reporting may not be able to easily reuse the PHR reporting toward mTRP. So in the maintenance phase, I agree with moderator’s assessment that this issue was not touched before RAN1#108e and should be discussed if necessary.

Moreover, we share the same view as Intel that the response of this LS should be aligned with RAN1’s answers for Q1.8 on RRC parameters (listed as in Intel’s inputs.).

	Lenovo
	We support moderator’s reply. 

From Lenovo perspective, we think Rel-17 MPE reporting can also be applied to mTRP framework. However, MPE should be detected and reported on per TRP basis in mTRP scenario.

	Ericsson
	We agree with LGE that we should first clarify what is meant by ‘multi-TRP operation’ in RAN2 question.  

In our understanding, what RAN2 is really after is whether the MPE reporting enhancements in Rel-17 are applicable to the multi-TRP PHR reporting enhancements introduced in Rel-17.  As commented by some others, the MPE reporting and PHR reporting in Rel-16 are part of the same MAC CE.  So the question of “whether the MPE reporting enhancements in Rel-17 are applicable to the multi-TRP PHR reporting enhancements introduced in Rel-17” has MAC CE design implications in RAN2.

So, we should clarify that multi-TRP PHR enhancement introduced in Rel-17 and the MPE reporting enhancements in Rel-17 are two different features, and cannot be combined together in Rel-17.  It should be noted that these two features were designed in two different feMIMO agendas and the combined use of them was never discussed in RAN1.

	Spreadtrum
	Regarding the 2nd bullet, we support to extend MPE enhancement for mTRP operation. And also, the MAC CE is different from that defined for enhanced PHR reporting specified in AI 8.1.2.1.

	Qualcomm
	To our understanding, the question would make more sense if mTRP framework means R17 mTRP PHR. In that case, we don’t see the two features can be combined together, which should have separate MAC-CEs and triggering conditions. The mixed operation is never discussed in RAN1. So we would like to clarify no support for the mixed case. 

· Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes cannot be combined with R17 mTRP PHR enhancement would also apply to mTRP framework .

	Huawei, HiSilicon
	Our original understanding of ‘mTRP framework’ in RAN2 LS is about general intra-cell mTRP operation, with which we think R17 MPE enhancements should be applicable without much additional efforts. 

If RAN1 is going to reply RAN2 with specific reading/assumption on RAN2 question (e.g., whether R17 MPE reporting designed under agenda 8.1.1 can be combined with R17 mTRP PHR reporting designed under agenda 8.1.2.1), we think it is more appropriate to say that RAN1 has not discussed this. 

	CATT
	We share similar view with LGE that RAN1 should first clarify with RAN2 what ‘mTRP framework’ means. 
As we know, mTRP framework includes three scenarios which include Rel-16 Intra-cell mTRP, Rel-17 Intra-cell mTRP and Rel-17 Inter-cell mTRP framework. If the ‘mTRP framework’ refers to the general Rel-16 Intra-cell mTRP, we think Rel-17 MPE enhancements should be applicable without too much additional efforts.  If the ‘mTRP framework’ refers to the Rel-17 mTRP where enhanced PHR reporting is introduced for TDM PUSCH repetition, and considering PHR and MPE are in a same MAC-CE format currently, this should be considered by RAN2 that whether enhanced PHR reporting for MTRP uplink transmission and enhanced MPE reporting should be included in a same MAC-CE format or not. For the later case, we should clarify that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17 and can’t be combined together, the enhanced MAC-CE should be designed separately.   

	Nokia/NSB
	Fine with moderator’s proposed answer to RAN2. 

Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework.

First, based on the reply suggested by the moderator, RAN1 may have to continue the discussion on this topic. In general, MPE reporting does not fully rely on unified TCI framework and UE can support MPE FG (23-1-3) independent from the unified TCI framework. Therefore, we think that the MPE reporting can generally be applicable with Rel-16/17 mTRP operations, and RAN1 can make an agreement/conclusion on that.  

Second, several companies understand the context of the question of “mTRP framework” differently, e,g referring mTRP framework as Rel-17 mTRP UL two PHR reporting. We do not think that two PHR reporting is fully related to the MPE reporting that is discussed in 8.1.1 and clarify that to RAN2 to avoid any misunderstanding. In general, Rel-17 mTRP UL two PHR reporting is only applicable when it is supported by the UE for PUSCH repetition mode and does not need to integrate with MPE reporting enhancements. 

	Moderator
	From above answers I take the following:
*  there seems to be nothing controversial as such with the proposed answer. Certainly, it can be more detailed, but then we launch ourselves in a debate for which I am afraid we do not have time and whatever outcome would come out of that I do not think would help RAN2 as such.
* there seems to be a common understanding that RAN1 would need to agree on the applicability of MPE to mTRP framework, I see this as a separate discussion w.r.t this LS and hence we can take this further in 8.1.1. 
* I have checked the situation in the RRC LS answer on question 1.8. Based on that discussion I am even more leaning towards what we have in this moment here which is certainly less debatable and captures the situation of RAN1 discussions. And of course I do agree that we need to be on the same page with these answers.
* Based on the above, the original proposed answer is kept on the table! 



3. Summary of companies’ inputs 

The following input Tdocs were submitted:
	R1-2201041
	Draft reply LS on MPE information signaling
	vivo

	R1-2201202
	Draft reply LS on MPE information signalling
	ZTE

	R1-2201234
	Discussion on LS on MPE information signalling	
	OPPO

	R1-2201563
	Draft reply LS on MPE information signalling
	LG Electronics

	R1-2201749
	Draft reply LS on MPE Information Signaling
	Apple

	R1-2201835
	Discussion on RAN2 LS on MPE information signaling
	CMCC

	R1-2201976
	Draft Reply LS on MPE information signalling
	Samsung

	R1-2202313
	Draft LS reply on MPE information signalling
	Nokia, 

	R1-2202324
	Draft reply to LS on MPE information signalling
	Ericsson

	R1-2202466
	Views on MPE information signalling
	Huawei, HiSilicon

	R1-2201451
	[DRAFT] Reply LS on MPE information signalling
	Lenovo, Motorola Mobility




Table 3 Companies’ inputs based on the submitted tdocs in RAN1#108b
	Company
	Input

	Vivo
	In agenda item 8.1.1 of Rel-17 feMIMO, the multi-beam operation is mainly targeting single TRP case, which includes unified TCI framework, L1/L2-centric inter-cell beam management, MPUE and MPE. There is no specific agreement in RAN1 whether the enhanced MPE reporting agreed in AI 8.1.1 is applicable for AI 8.1.2.2 (inter-cell mTRP) in Rel-17. 

	ZTE
	RAN1 has the following reply to the above questions:
· Regarding inter-cell beam management (ICBM), RAN1 confirms that these RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well.
· Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework. Once applying to mTRP framework, we may need to consider two parameter combinations of {numberOfN, mpe-ResourcePool} corresponding to respective TRPs, which is analogous to the enhanced group based beam reporting in Rel-17.

	OPPO
	During the WI of Rel.17 FeMIMO in RAN1, the MPE reporting was comprehensively discussed and designed under single-TRP scenario for multi-beam operation (under AI 8.1.1). Consequently, all the progresses on MPE-related configuration, UE features and event-triggered (based on PHR MAC CE) MPE reporting are for single-TRP operation only. 
Different from PHR for PUSCH repetition toward multi-TRP in Rel.17, the MPE reporting tries to reuse the format of PHR MAC CE by adding new fields along with existing fields. The new fields include up to N = 4 CRI(s)/SSBRI(s) with each associated with a P-MPR. But it doesn’t include PCMAX, f, c, which is deemed as unnecessary in RAN1’s decision. 
Assume the MPE reporting can be apply to multi-TRP, then RAN1 has to carefully re-consider the design of MPE reporting. This will involve cross agenda item discussions, i.e. multi-beam AI and PUSCH repetition AI. Unfortunately, there is no TU to do so after Rel.17 feMIMO functional freeze in RAN1. Therefore, we would like to have the following proposal.
Proposed reply: 
The Rel.17 MPE reporting changes are not applicable to mTRP framework.

	LGE
	RAN1 would like to thank RAN2 for the question on MPE information signalling. In the LS, it was mentioned that MPE signaling parameters apply to the inter-cell beam management (ICBM) framework. One of the main use cases of the enhanced MPE feature is for multi-panel UE, e.g. for when MPE event occurs to one UE panel but not for the other UE panel. Therefore, the enhanced MPE reporting is not only for inter-cell BM but also for intra-cell BM. 
Regarding the question about the applicability to mTRP framework, RAN1 understands that ‘mTRP framework’ in this question refers to Rel-17 mTRP UL transmission where enhanced PHR reporting is introduced for mTRP PUSCH repetition. RAN1 has discussed these two features, i.e. the MPE enhancement for multi-panel UE and the PHR enhancement for mTRP, separately, and has not considered combined operation of the enhanced MPE feature and the mTRP PUSCH transmission.

	Apple
	A: It is RAN1’s understanding that the MPE reporting changes are also applicable to mTRP framework.

	CMCC
	In the FeMIMO WID, the objective description related to MPE is as follows [2]:
· Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
From the WID description, the MPE reporting is based on unified TCI framework. In Rel-17, unified TCI can be only applied to single-TRP. Therefore, we think these MPE reporting changes cannot apply to mTRP framework.
Proposal 1: Reply to RAN2 as follows:
· These MPE reporting changes cannot apply to mTRP framework.


	Samsung
	RAN1 has discussed question and came to the following answer:

The MPE configuration parameters designated for sub-feature “MultiBeam” and corresponding MAC CE signaling only apply to the Rel-17 unified TCI framework including inter-cell beam management. These parameters and corresponding signaling, are not applicable to multi-TRP. 

	Nokia
	MPE Rel-17 in FeMIMO WI agreed on the following parameters: mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool subsequent from P-MPR reporting in MAC CE for multiple beams according to RRC configuration. While it is the case that this was discussed and agreed under the “Multi-Beam feature”, we do not see reasons why it should not be extended to mTRP framework.
The goal of MPE Rel-17 feature is to enable the UE to report an alternative candidate beam which has better UL condition (i.e. no or less P-MPR). This may likely be a beam in a different direction. Therefore, extending the feature to mTRP provides more diversity for the pool and candidate beams, thus increases the likelihood that the UE can find a better suited beam. The benefit of the MPE Rel-17 feature is clearly enhanced by extending the pool of candidate beams to mTRP. 
The RAN1 impact of applying MPE reporting changes to mTRP framework is viewed as manageable since any configuration can be part of the resource pool, this is detailed below for the different use cases:
a. mTRP intra-cell 
· single DCI: the beam indexing is up to gNB implementation and the relation to each TRP is transparent to UE. UE can report candidate beams with SSBRI/CRI independently of TRP association knowledge. This extension is straightforward from the current RAN1 MPE agreement.
· multi-DCI: this may be enabled with the coresetPoolIndex for the SSBRI/CRI MPE reporting. This is controlled in gNB implementation by configuring the CORESET Pool. As such, small changes from current framework are required and only minor changes to MPE resource pool configuration are needed.
b. mTRP inter-cell: with different PCI, this extension is similar to inter-cell beam management framework and is straightforward to implement as already agreed.

Therefore, RAN1 does not see any reasons for not applying MPE reporting changes to the mTRP framework and recommends implementing such extension in Rel-17 in RAN2.

	Ericsson
	Answer from RAN1: 
The MPE reporting enhancements agreed in Rel-17 are a separate feature and does not apply to multi-TRP framework.  The PHR reporting enhancements introduced for multi-TRP in Rel-17 is separate from the Rel-17 MPE reporting enhanements.


	Huawei/HiSilion
	The major enhancement for MPE in Rel-17 compared to Rel-16 is to allow beam based MPE reporting. No matter the UE is configured with sTRP or mTRP, the UL transmission can always be based on the configured DL RS, and the UE does not need to know the DL RS is transmitted from which TRP. For example, just as sTRP case, the NW configures MPE related parameters including MPE reporting configuration and the resource pool which can include DL RS transmitted from both TRPs. Hence the Rel-17 MPE reporting enhancements are also applicable to mTRP case. 
Proposal 1: Send a reply LS to RAN2 to clarify that MPE reporting enhancements in Rel-17 can also apply to multi-TRP case.


	Lenovo
	Answer: From RAN1 perspective, the Rel-17 MPE reporting changes are applicable to mTRP framework. However, MPE should be detected and reported on per TRP basis in mTRP scenario.



4. Conclusion

The following LS response has been approved:

	RAN1 would like to thank RAN2 for the question in LS in R2-2201600 on MPE related signaling, whether those are also applicable for mTRP framework. 

RAN1 has the following reply to the RAN2 questions:
· Regarding inter-cell beam management (ICBM), RAN1 confirms that these RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well.
· Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework.




