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[bookmark: _Ref178064866][bookmark: _Toc68698316]1	Introduction
This document is a summary for the AI 7.2.10 pre-meeting discussion for RAN1#109
· [109-e-Prep-AI7.2.10 MR-DC/CA] Prep phase summary

A Liaison Statement received from RAN4 in R1-2203030 in response to RAN1 LS to RAN4 in R1-2104018 triggered three submissions to 7.2.10 as well as two submissions to AI5.

	[bookmark: _Hlk101814979]TDoc
	Title
	Source
	Agenda item

	R1-2203030
	Reply LS on power control for NR-DC
	RAN4, OPPO, vivo
	5 (incoming LS)

	R1-2203187
	Discussion on power control for NR-DC for FR2
	ZTE
	7.2.10

	R1-2204198
	On remaining issues for NR-NR DC Power Control
	Apple
	7.2.10

	R1-2204334
	Discussion on power control for NR-DC in FR2
	NTT DOCOMO, INC.
	7.2.10

	R1-2203496
	Discussion on power control for NR-DC in FR2
	vivo
	5

	R1-2204965
	Discussion on Reply LS from RAN4 on power control for NR-DC
	Ericsson
	5



[bookmark: _Toc68698317]2	Summary of issues addressed in the Tdocs
All the 5 company contributions address the NR DC in FR2 issue raised in the RAN4 LS to RAN1.
	1. Overall Description:
RAN4 would like to thank RAN1 for the Further Reply LS on power control for NR-DC.
Regarding the feasibility of independent power control for the mentioned two 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.
RAN4 has discussed the definition of independent power control, and the understanding is that it means power control is per CG, and there is no total power limitation.
Up to now RAN4 hasn’t introduce NR-DC band combination for FR2, therefore UL CA is referred here and it is RAN4 understanding that same conclusion can be applied to NR-DC.
For intra-band UL CA, total max TRP and max EIRP limitation are defined in section 6.2A.4 of TS 38.101-2, thus power sharing is needed when the maximum power limitation was reached. Therefore, it is not independent power control.
For inter-band UL CA:
RAN4 has discussed two kinds of UEs to support inter-band CA, one is called CBM (Common Beam Management), and the other is called IBM (Independent Beam Management), and in Rel-17 RAN4 only defined requirements for IBM in inter-band UL CA. It is agreed that independent power control might be possible in some case for IBM but is not guaranteed UE behavior. RAN4 hasn’t discussed CBM for inter-band UL CA up to Rel-17.

In addition, RAN4 do not plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.



4 of the 5 documents specifically discuss what to do with the p-NR-FR2 in the 38.213, while one document discusses the related UE capability definition.
	TDoc
	Proposal

	R1-2203187 (ZTE)
	Add UE behaviour for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured.

	R1-2204198 (Apple)
	Specify a UE behaviour for FR2-FR2 NR-NR DC for the case that RRC parameter p-NR-FR2 is not configured.

	R1-2204334 (DOCOMO)
	Specify ‘independent power control’ for inter-band NR-DC in FR2

	R1-2203496 (vivo)
	NR DC power control is not supported for Rel-16 and Rel-17 for FR2 NR-DC.

	R1-2204965 (Ericsson)
	The Rel16 UE capability definitions should be modified such that UEs can at least indicate support for power sharing modes for FR1 only (i.e., applicable only to cells with FR1 UL in MCG and SCG) without indicating it as supported for FR2 (which is current status). Clarify in 38.213 (both Rel16 and Rel17 versions) that UE does not expect to be configured with p-NR-FR2 in this release of the specification.”



[bookmark: _Hlk68700367]Moderator proposals: 
1. Discuss whether/how to specify FR2 NR-DC when p-NR-FR2 is not configured, or whether to define that FR2 NR-DC is not supported
2. Discuss if/how to update the UE power sharing capability definitions


Please provide company comments to the table below
	Company 
	Comment

	Ericsson
	Proposal 2 in our tdoc seems to be missing from the summary in section 2. Proposed an update above to include it.
OK with moderator proposal.

	NTT DOCOMO
	We are also fine with the moderator’s proposal to discuss two points as our tdoc (4334) also discusses on the UE capabilities for power sharing.
In addition, for both discussion points, we are open to consider other proposals than ours.

	CATT
	We are OK with moderator’s proposal to discuss whether NR-DC in FR2 should be supported without any band combination specified in RAN4 spec.  If it is supported, we would don’t see any deviation of power sharing principle in 38.213 need to be specified for FR2.  

	Intel
	We are Ok with the moderator proposals. If a clear operation for power sharing of FR2 NR-DC cannot be defined, we prefer to simply clarify it is not supported in Rel-16/17,  

	Huawei, HiSilicon
	In RAN4 reply LS, intra-band case and inter-band case are separately discussed and power sharing is needed only for intra-band case. Therefore, a potential outcome could be that FR2 NR-DC is not supported for intra-band case due to lack of specified power sharing while FR2 NR-DC is still supported for inter-band case. In order not to preclude such potential outcome, we suggest to add a sub-bullet under the first bullet “intra-band case and inter-band case can be separately discussed.”
Additionally, the reason that existing RAN1 UE behaviour for FR2 NR-DC is not applicable and cannot be straightforwardly corrected is because maximum power limitation for power sharing has not been clearly defined in RAN4. The first thing for the discussion would be what maximum power limitation is used to determine when power sharing is needed. Therefore, suggest to add a sub-bullet under the first bullet that “including what maximum power limitation is used to determine power sharing across CGs”.

	Qualcomm
	We are OK to discuss the two issues. 
For the first bullet, more generic statement such as “Discuss whether/how to specify FR2 NR-DC power-control” is preferred since there are many ways to address the issue.

	
	From our point of view, we should focus on inter-band case – we do not think intra-band NR-DC is supported (but OK to discuss separately). 
According to R4-2206600, for FR2 inter-band UL-CA, transmission power is not shared like FR1. TRP and EIRP of each band are determined separately. However, MPR/A-MPR/P-MPR could have inter-band dependency and hence it is not possible to say power control is really independent. We should take this into account for our discussion.


	MTK
	We are OK to discuss the two issues. Generally we share similar view as Huawei.

	vivo
	We are OK to discuss these two issues.

	Apple 
	Ok to discuss. 

Regarding the inter-band FR2 DC, the following was replied in LS 
· ‘It is agreed that independent power control might be possible in some case for IBM but is not guaranteed UE behavior. RAN4 hasn’t discussed CBM for inter-band UL CA up to Rel-17

Our interpretation is that, even for inter-band FR2 DC, it is unclear whether the independent PC is feasible from RAN4 perspective. 



[bookmark: _Hlk102045841]3	Conclusion
In RAN1#109, for AI 7.2.10, discuss the following in one email thread:
1. Discuss whether/how to specify FR2 NR-DC power control when p-NR-FR2 is not configured, or whether to define that FR2 NR-DC is not supported
· intra-band case and inter-band case can be separately discussed
2. Discuss if/how to update the UE power sharing capability definitions
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