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Introduction
This email discussion concerns one topic
1. a Reply LS to RAN1 on power control for NR-DC
and the questions asked in the incoming LS (R1-2104018/R4-2107605).
Topic #1: Reply LS to RAN1 on power control for NR-DC
RAN1 has received a Reply LS from RAN1 on power control for NR-DC (for intra-band and inter-band NR-DC primarily within FR2). For NR-DC between FR1 and FR2 it is recognised that power control is “independent”.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2107605
	RAN1
	Title: Further Reply LS on power control for NR-DC
Incoming LS from RAN1

	R4-2108801
	Qualcomm Incorporated
	Title: On Further Reply LS on power control for NR-DC
Observation 1: Motivation for adding p-max for FR2 is not clear
Observation 2: Ran4 has not made any agreements in corresponding WI’s that could be used as sources for LS reply
And made the following proposals:
Proposal 1: Ran4 should wait until necessary agreements in inter-band ca WI have been made before responding to LS  
Proposal 2: Ran4 LS reply should confirm the approach is the referred TP, dual independent power control is feasible for FR2 DC. 


	R4-2109682
	vivo
	Title: Discussion and Reply on Further Reply LS on power control for NR-DC
Observation 1: Any mandatory power sharing introduced by hardware and RAN4 requirements between CGs would means not independent, thus not “feasible” from RAN1 point of view for independent power control.
Observation 2: If both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA/DC, then it means all the possible requirements upper limit is per-band, thus no per-UE upper cap for inter-band UL CA/DC. This would mean no power sharing is needed for different bands from RAN4’s requirements.
Observation 3: For the first case which multiple CGs are in the same frequency band, in case both max TRP/EIRP defined for per-band, no power sharing need means the power control is always independent.
Observation 4: For the second case which multiple CGs are in the same frequency band, per-band and per-UE requirements are always there, and a power sharing is needed between different CGs, at least theoretically. 
[bookmark: _Hlk71303235]Proposal 1: Confirm with RAN1 that whether “feasible” here equals no mandatory power sharing, thus no common power limitation between two CGs.
Proposal 2: Feedback RAN4’s power sharing need based on requirements, and let RAN1 confirm the feasibility.
[bookmark: _Hlk71303549]Proposal 3: RAN4 would not discuss p-NR-FR2 in Rel-17.
(Draft Reply LS attached)

	R4-2111166
	Ericsson
	Title: Reply LS on Further Reply LS on power control for NR-DC
It is proposed that RAN4 priovides an answer to RAN1 as per the attached.
(Draft Reply LS attached)

	R4-2111354
	Huawei, HiSilicon
	Title: discussion for Reply LS on power control for NR-DC
Observation 1: No FR2-FR2 DC configurations is requested in RAN4, and there is no RF requirements defined in TS 38.101. 
Observation 2: even in Rel-17, RAN4 does not have plan to introduce FR2-FR2 inter-band and intra-band UL DC. 
Observation 3: RAN4 assumes the FR2 power class is defined per band on both min EIRP and max EIRP, while independent power control requires UE to fullfill power class requirement per CC.
Proposal 1: RAN4 confirms independent power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 for NR is not feasible. 
Proposal 2: RAN4 also confirms there is no plan to change the agreement reached in Rel16 on p-NR-FR2, i.e. RAN4 does not introduce P-NR-FR2 in Rel-16.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The main part of the LS description for convenience: 
According to the current TS38.213, if a UE is configured with both MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing p-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2.
RAN1 is discussing below changes as one possible solution to define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC case without requiring p-NR-FR2
 
----start TP to sub clause 7.6.2 of TS 38.213----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
 
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, for the following two possible cases:
1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2.
2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2.
 
In [R1-2007509], RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.

Sub-topic 1-1 Understanding of ’independent power control’ and power sharing
Sub-topic description: confirm the RAN4 understanding of ‘independent power control’. Power sharing required by hardware or RAN4 requirements between CGs could imply dependent power control, thus the RAN1 solution would not be “feasible”.

Open issues and candidate options before e-meeting:
Issue 1-1-1: Understanding of ‘independent power control’
· Proposals
· Option 1: Power control is per CG. Absence of specified limit on the total NR-DC power (like PEN-DC for FR1), any actual limit on the total power implementation specific e.g. hardware limit or MPE
· Option 2: Power control is per CG, only limited by the PCMAX (per CG)
· Option 3: Other, state which
· Recommended WF
· TBA

Issue 1-1-2: Feasibility of ‘independent power control’
· Proposals
· Option 1: feasible as proposed in R4-2108801 (Proposal 2)
· Option 2: not feasible as proposed in R4-2111354 (Proposal 1)
· Option 3: ask RAN1 for clarification as proposed in R4-2109682.
· Recommended WF
· TBA

Sub-topic 1-2 Specification of p-NR-FR2 (P-Max) in Rel-17
Sub-topic description: should RAN4 discuss the specification of a P-Max limitation for FR2 in Rel-17?
Open issues and candidate options before e-meeting:
Issue 1-2-1: specification of p-NR-FR2 in Rel-17
· Proposals
· Option 1: No, not for the purpose of NR-DC power control within FR2
· Option 2: Yes, for the purpose of NR-DC power control within FR2
· Option 3: other, state what
· Recommended WF
· TBA

Sub-topic 1-3 Reply LS to RAN1
Sub-topic description: a Reply LS to RAN1 and a response at this meeting or later (the questions on power control is for the Rel-16 version of 38.213) 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Reply LS to RAN1
· Proposals
· Option 1: reply at a later date as proposed in R4-2108801
· Option 2: seek clarification on the feasibility and convey the RAN4 understanding of independent power control as proposed in R4-2109682
· Option 3: reply as proposed in R4-2111166 (RAN1 solution for Rel-16)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	OPPO
	Issue 1-1-1: Understanding of ‘independent power control’
Combine of Option 1 and Option 2, i.e. Power control is per CG, limited by the PCMAX (per CG), and any actual limit on the total power implementation specific e.g. hardware limit or MPE
Issue 1-1-2: Feasibility of ‘independent power control’
Option 1, feasible
Issue 1-2-1: specification of p-NR-FR2 in Rel-17
Option 1, No

	Qualcomm
	Issue 1-1-1: Option 1. This depends on agreements in inter-band UL CA and intra-band DC would mean shared power control.
Issue 1-1-2: Option 1 but intra-band case is different but there is no intra-band DC.  
Issue 1-2-1: Option 1. 
Issue 1-3-1: We would prefer to wait UL CA WI to make some agreements but we can also discuss LS reply based on option 3. The relative power limits text may need some more clarification as what is the plan for ran4. 

	Ericsson
	Issue 1-1-1: Option 1.
Issue 1-1-2: Option 1 with the interpretation according to Option 1 of 1-1-1.
Issue 1-2-1: Option 1 (no).
Issue 1-3-1: the RAN1 LS is for Rel-16. Therefore we propose to start discussing a reply based on Option 3 during the second round. We also recognise the relation to the UL CA power control discussed for Rel-17, this could also be addressed in the LS reply to RAN1 (for their information).

	Huawei, HiSilicon
	Issue 1-1-1: Understanding of ‘independent power control’
Option1
Issue 1-1-2: Feasibility of ‘independent power control’
Not feasible for intra-band DC.
For inter-band DC, firstly each CG only one Band, and still need to wait inter-band UL CA discussion. And, there is no FR2 inter-band DC request currently, we don’t need to define requirement. 
Issue 1-2-1: specification of p-NR-FR2 in Rel-17
Option1.
Issue 1-3-1: relative power limit is not even discussed in RAN4, we can not accept to include this part in the LS. For other parts, wording still need revision.
For MCG and SCG priority issue, it is not RAN1 question to RAN4, we don’t need to discuss this in the reply LS.

	Apple
	Issue 1-1-1: Option 1
Issue 1-1-2: Option 1
Issue 1-2-1: Option 1

	DOCOMO
	Issue 1-3-1:
We prefer to reply LS within this meeting so that RAN1 and RAN2 can fix the Rel-16 related issue.
We are OK with discussing a reply base on Option 3. 

	vivo
	Issue 1-1-1: Understanding of ‘independent power control’
Option 1
Issue 1-1-2: Feasibility of ‘independent power control’
Option 3. Prefer to have RAN1 have further feedback. For example, when UE have some hardware/MPE restriction, and UE did some P-MPR fallback, do physical layer requirements can always “independent” power control? This is not that clear.
Even if RAN4 don’t want to ask further question to RAN1, those understandings should also be feecback to RAN1.
Issue 1-2-1: specification of p-NR-FR2 in Rel-17
Option 1, No
Issue 1-3-1: Option 2




CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Comments on the LS 
	
	Status summary 

	Sub-topic #1
	Tentative agreements
Issue 1-1-1: Option 1: Power control is per CG. Absence of specified limit on the total NR-DC power (like PEN-DC for FR1), any actual limit on the total power implementation specific e.g. hardware limit or MPE [one company proposes a combination between Option 1 and Option 2]
Issue 1-1-2: Option 1: feasible as proposed in R4-2108801 (Proposal 2) at least for inter-band NR-DC
Issue 1-2-1: Option 1: no, not for the purpose of NR-DC power control within FR2
Candidate options:
Recommendations for 2nd round:
Prepare a Reply LS for RAN1 with an answer for Rel-16 version of 38.213. This can be based on the RAN4 understanding of independent power control for the two cases and can contain information on the Rel-17 work on UL CA.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round
Open issues 
Sub-topic 1-3 is open: comments in the Reply LS on Further Reply LS on power control for NR-DC in R4-2107780 below or on e-mail reflector.
	Company
	Comments

	XXX
	Sub topic 1-3: 
….
Others:




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Reply LS on Further Reply LS on power control for NR-DC
	vivo
	To: RAN1; Cc: RAN2  



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2107605
	Title: Further Reply LS on power control for NR-DC
	RAN1
	Noted
	

	R4-2108801
	On Further Reply LS on power control for NR-DC
	Qualcomm Incorporated
	Noted
	

	R4-2109682
	Discussion and Reply on Further Reply LS on power control for NR-DC
	vivo
	Noted 
	

	R4-2111166
	Reply LS on Further Reply LS on power control for NR-DC
	Ericsson
	Noted
	

	R4-2111354
	discussion for Reply LS on power control for NR-DC
	Huawei, HiSilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	Revision  of R4-2107780
	Reply LS on Further Reply LS on power control for NR-DC
	vivo
	Revised into R4-21xxxxx, decision to be confirmed
	To: RAN1; Cc: RAN2

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

