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1	Brief scope of the LTE legacy contributions
This document contains the summary and discussion on documents related to the RAN4 request to handle MPE as shown below:
MPE enhancements FR2
R2-2002527	LS on MPE enhancements (R4-1916183; contact: Qualcomm)	RAN4	LS in	Rel-16	NR_RF_FR2_req_enh	To:RAN2
R2-2002534	LS on MPE enhancements (R4-2002916; contact: Nokia)	RAN4	LS in	Rel-16	NR_RF_FR2_req_enh	To:RAN2
1 doc moved here from 6.20.3.1 :
R2-2002820	P-MPR Reporting	 Apple	discussion	Rel-16	NR_RF_FR2_req_enh
R2-2002684	UE FR2 MPE enhancements and solutions	Nokia, Nokia Shanghai Bell	discussion	Rel-16	NR_RF_FR2_req_enh
R2-2002685	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.331	16.0.0	1515	-	B	NR_RF_FR2_req_enh
R2-2002686	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.321	16.0.0	0707	-	B	NR_RF_FR2_req_enh
R2-2002687	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.306	16.0.0	0272	-	B	NR_RF_FR2_req_enh
R2-2002688	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.300	16.1.0	0210	-	B	NR_RF_FR2_req_enh

[AT109bis-e][041][NR16 Other] MPE enhancements FR2 (Nokia)
Scope: Treat papers above on MPE enhancements FR2
Wanted Outcome: Agreed-in-principle CRs
Deadline: April 28 0700 UTC

2	Summary of MPE contributions
2.1	LS input from RAN4 
RAN 4 has sent two LSs to RAN2 on the MPE as per [1] and  [2]. The content of these is summarized below.

	Tdoc(s), Title, Company
	Summary of content

	1) R2-2002527	LS on MPE enhancements (R4-1916183; contact: Qualcomm)	RAN4	LS in	Rel-16	NR_RF_FR2_req_enh	To:RAN2

	Informs RAN2 that MAC CE signalling from UE to inform network about the FR2 MPE may be needed.

	2) R2-2002534	LS on MPE enhancements (R4-2002916; contact: Nokia)	RAN4	LS in	Rel-16	NR_RF_FR2_req_enh	To:RAN2

	Requests to create MAC CE signalling from UE to network according to following:
· Event-triggered reporting of FR2 P-MPR level via the MAC CE 
· Network-configurable prohibit timer for the MAC CE
· P-MPR reporting range to be confirmed by RAN4 later on
· The reporting mechanism should ensure sufficiently short signalling delays



These seem rather straightforward requests, and although it is clear that RAN4 discussion hasn’t yet concluded on all aspects, there doesn’t seem to be anything blocking from starting the discussion in RAN2 (given that there are also contributions on the topic).
Observation 1: RAN4 is requesting RAN2 to define FR2 MPE P-MPR reporting via MAC CE from UE to network. 
2.2	MPE contributions in RAN2
The contributions in [3] and [4] discuss the general topics, whereas the CRs in [5], [6], [7], [8] illustrate one version of the MPE signalling from UE to network.
1 doc moved here from 6.20.3.1 :
R2-2002820	P-MPR Reporting	 Apple	discussion	Rel-16	NR_RF_FR2_req_enh
R2-2002684	UE FR2 MPE enhancements and solutions	Nokia, Nokia Shanghai Bell	discussion	Rel-16	NR_RF_FR2_req_enh
R2-2002685	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.331	16.0.0	1515	-	B	NR_RF_FR2_req_enh
R2-2002686	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.321	16.0.0	0707	-	B	NR_RF_FR2_req_enh
R2-2002687	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.306	16.0.0	0272	-	B	NR_RF_FR2_req_enh
R2-2002688	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR	Rel-16	38.300	16.1.0	0210	-	B	NR_RF_FR2_req_enh

	Tdoc, Title, Company
	Proposal(s)

	3) R2-2002820	P-MPR Reporting	 Apple	discussion	Rel-16	NR_RF_FR2_req_enh

	Summary: Proposes to utilize existing PHR MAC CE for FR2 MPE P-MPR reporting, including reusing the existing PHR prohibit timer and allowing only 4 values to be reported.
Exact proposals:
Proposal 1:	Enhance existing single and multiple entry PHR MAC CE to carry the P-MPR information.
Proposal 1a: In PHR with P-MPR MAC CE, two R bits in the octet of Pcmax.f.c is allowing for P-MPR with 4 different values (exact values will be captured by RAN4 in TS 38.133).
Proposal 2:	Rely on legacy phr-ProhibitTimer to control the frequency of the PHR with P-MPR reporting. 
Proposal 3:	PHR MAC CE format with P-MPR information should be enabled via RRC signalling. 


	[bookmark: _Hlk33003310]4) R2-2002684	UE FR2 MPE enhancements and solutions	Nokia, Nokia Shanghai Bell	discussion	Rel-16	NR_RF_FR2_req_enh

	Summary: Define new MAC CE for FR2 MPE P-MPR reporting, including having a new prohibit timer, per-UE capability and event-triggered condition for sending the MAC CE.
Exact proposals:
Proposal 1: Define a new UL MAC CE that indicates the  FR2 P-MPR exceeds a given threshold due to FR2 MPE limits.
Proposal 2:  FR2 MPE P-MPR reporting events and prohibit timer are specified in MAC specification.
Proposal 3:   FR2 MPE P-MPR reporting is configured per MAC entity but is only applicable for FR2 serving cells.
Proposal 4: Define event-based  FR2 MPE P-MPR reporting in MAC that triggers when P-MPR > P-MPR_Threshold (MPE event occurs) or when P-MPR < P-MPR_Threshold (e.g. similar to reportOnLeave for RRM).
Proposal 5: Define a per-UE capability for  FR2 MPE P-MPR reporting, applicable only to FR2 carriers.
Proposal 6: Endorse the CRs in CRs in R2-2002688 (38.300), R2-2002685 (38.331), R2-2002686 (38.321) and R2-2002687 (38.306) as baseline for FR2 MPE P-MPR reporting while waiting for further RAN4 feedback.
Proposal 7: Continue MPE discussion via email discussion until RAN2#110e.


	5) R2-2002685, R2-2002686, R2-2002687, R2-2002688	Introduction of FR2 MPE P-MPR reporting	Nokia, Nokia Shanghai Bell	CR
	Proposed CRs
CR content to MAC, RRC, 38.306 and Stage-2 according to the Nokia proposals in R2-2002684



Based on these, it seems there are at least the following questions to be considered in RAN2:
· Whether to create new MAC CE or reuse existing MAC CE?
· How are the conditions for triggering the MAC CE defined?
· How to ensure sufficiently short signalling delays for the MAC CE?
· How is the RRC configuration for the MAC CE reporting done?
· What kind of UE capabilities are needed?
Based on these, the next section contains discussion topics for each of these questions. In case other questions should be discussed, companies are requested to indicate them here.
	Company
	Are there any other questions than the 4 above that need to be discussed in RAN2?

	
	

	
	

	
	


Table 1. Additional questions to be discussed in RAN2 about FR2 MPE P-MPR reporting?

Conclusions: TBA
3	Discussion on RAN2 questions for MPE
3.1	Create a new MAC CE or reuse an existing MAC CE?
The main difference between the input contributions [3] and [4] is the approach on MAC CE: Creating a new MAC CE is more flexible but costs an LCID, whereas reusing existing (PHR) MAC CE may require less effort but also create complications to avoid impacting legacy.
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	Should a new MAC CE be created for FR2 MPE P-MPR reporting? Why or why not?

	
	

	
	

	
	


Table 2. Rationale for creating a new MAC CE for MPE

	Company
	Should an existing MAC CE be reused for FR2 MPE P-MPR reporting? Why or why not?

	
	

	
	

	
	


Table 3. Rationale for reusing an existing MAC CE for MPE

Conclusions: TBA

3.2	How are the conditions for triggering the MAC CE defined?
RAN4 has so far indicated that an “event-triggered” condition should be allowed for the P-MPR reporting based on a P-MPR threshold. Presumably it is MAC that triggers the condition, so the change would be captured in MAC specification (as discussed in [4]), and the MAC CR [6] illustrates one way to do this. 
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	How are the MAC CE triggering conditions defined and what are the important aspects to capture for those?

	
	

	
	

	
	


Table 4. Capturing the event-triggering in specifications
Conclusions: TBA

3.3	How to ensure sufficiently short signalling delays for the MAC CE?
The RAN4 LS [2] indicates that the signalling should have “sufficiently short signalling delays”. While the term is perhaps ambiguous, the intent is likely the fact that due to the large P-MPR incurred by FR2 MPE requirements, network should receive the information quickly to take appropriate actions (as discussed in [4]). To that end, it seems that using MAC CE (which is faster than RRC signalling) could perhaps be sufficient to ensure this.
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	How to guarantee “sufficiently short signalling delays” as requested by RAN4? 

	
	

	
	

	
	


Table 5. How to ensure sufficiently short signalling delays
Conclusions: TBA

3.4	How is the RRC configuration for the MAC CE reporting done?
[bookmark: _GoBack]Obviously as also the RAN4 LS [2] indicates, the FR2 MPE P-MPR reporting is configured via RRC, so RAN2 needs to develop the exact signalling for that. The CR [5] illustrates an example of this and could be discussed as a starting point for the RRC modifications.
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	What should be configured via RRC for the FR2 MPE P-MPR reporting? Is the CR [5] agreeable as a starting point for the RRC configuration?

	
	

	
	

	
	


Table 6. RRC configuration details for MPE
Conclusions: TBA

3.5	What kind of UE capabilities are needed?
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	What are the UE capabilities needed for the FR2 MPE P-MPR reporting?

	
	

	
	

	
	


Table 7. UE capabilities for the MPE feature
Conclusions: TBA

3.X	NEW QUESTION? 
NEW QUESTION DETAILS GO HERE.
Companies are requested to provide their reasoning in the tables below using one row for each new comment to better keep track of the discussion – please don’t edit the previous comments.
	Company
	QUESTION TO ANSWER?

	
	

	
	

	
	


Table 8. SUMMARY OF QUESTION X
Conclusions: TBA

4	Conclusions
Agreements proposed to be agreed in this meeting (from all sub-topics)
[bookmark: _Hlk38198097]Proposal S1_1: 
Open items proposed to be further discussed in this meeting (from all sub-topics)
[bookmark: _Hlk38198171]DISC S1_1: 
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