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Introduction
RAN4 received LS R2-2206428 [1] in response to RAN4 LS from RAN4#102e [2] on the dualPA-Architecture capability, with the objective to clarifying the aspect of the associated number of LO frequencies. In this contribution we provide our understanding of the questions in R2-2206428 LS and the background for an answer proposal.
Discussion
R4-2206503 input and questions in R2-2206428
R4-2206503 input
dualPA-Architecture capability was originally introduced in Rel-15 to indicate whether UE using one PA or two PAs to support the intra-band UL CA and during the discussion of Rel-16 FR1 RF enhancements RAN4 extended the meaning of this capability to also imply the number of UE LO frequencies in supporting intra-band UL CA is not singular in FR1. During the discussion of Rel-17 FR1 RF enhancements, RAN4 clarified the implication and also applied it to FR2 as well. Therefore, RAN4 would like to respectfully ask RAN2 to extend the meaning of dualPA-Architecture capability in TS38.306 from Rel-16 if there is no NBC issue. The proposed changes are as below for consideration:
	dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA and dual LO frequencies for FR1, or dual LO frequencies for FR2. If absent in such band combinations, the UE supports single PA and single LO frequency for all the ULs for FR1, or single LO frequency for FR2. For other band combinations, this field is not applicable.
	BC
	No
	N/A
	N/A


Questions in R2-2206428
Q1: During RAN2#117, RAN2 had made the following agreement for the DC location report
[032] It is left to UE implementation whether a UE supporting dualPA-Architecture for a BC always reports two DC locations for the BC.
[032] A UE not supporting dualPA-Architecture for a BC always reports one DC location for the BC. Whether to change the specification can be discussed at next meeting.
Is the required change from RAN4 (i.e., the reporting of dualPA-Architecture also indicates the support of dual-LO) compatible with the RAN2 agreement above (i.e., the reporting of dualPA-Architecture does not mandate the UE to report two DC locations for the BC)?

Q2: In RAN2 specification, there are two dualPA-Architecture as follows: Where the former one is reported for the intra-band CA part of NR, while the latter one is for the intra-band BC part of (NG)EN-DC/NE-DC. 

	dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.
	BC
	No
	N/A
	N/A

	dualPA-Architecture
For an intra-band band combination, this field indicates the support of dual PAs. If absent in an intra-band band combination, the UE supports single PA for all the ULs in the intra-band band combination. For other band combinations, this field is not applicable.

This capability applies to:
-	Intra-band (NG)EN-DC/NE-DC combination without additional inter-band NR and LTE CA component;
-	Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component;
-	Inter-band (NG)EN-DC/NE-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).

If this capability is included in an "Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component", this capability applies to the intra-band (NG)EN-DC/NE-DC BC part.
	BC
	No
	N/A
	N/A


Is the required change also applicable to the latter one, or only applicable to the former one?
Elaborating answers to RAN2
Regarding Question 1

The RAN4 intention, with the clarification of dual-LO frequency being supported when dualPA-Architecture was signalled, was to clarify which UE capability is associated with the MPR requirement for intra-band non-contiguous ULCA valid for UEs based on dual-LO architectures in contrast to UEs using a single LO (thus not signalling dualPA-Architecture) in 38.101-1; not to mandate the report of two DC locations for such UEs.

Example of MPR requirements based on UE signalling dualPA-Architecture or not, can be found in 38.101-1 in section 6.2A.2.2. The clarification that dualPA-Architecture also means Dual-LO is needed as no specific attention is required to emissions linked to the LO and image signals leakage. This is in opposition to the single LO case as the LO and/or image leakage may fall in the gap between the two CCs. In the case where dualPA-Architecture is signalled, there is no mandate for the UE to report two DC locations.

Based on the above, the answer to question 1 is that the RAN4 clarification is compatible with following RAN2 agreements:
[032] It is left to UE implementation whether a UE supporting dualPA-Architecture for a BC always reports two DC locations for the BC.
[032] A UE not supporting dualPA-Architecture for a BC always reports one DC location for the BC. Whether to change the specification can be discussed at next meeting.
Regarding Question 2

The RAN4 intention to clarify the meaning of dualPA-Architecture was triggered by the fact that Release 17 NR intra-band non-contiguous ULCA was the first time where such a feature could be supported by dual-PA/dual-LO or single PA/single LO architecture. This feature includes different MPR requirements and different CC configuration constraints depending on whether the implementation is based on 2PA/2LO or 1PA/1LO. Based on this evaluation, it may be sufficient that the RAN4 change is implemented for NR CA only.

Nonetheless, for intra-band ENDC, it is also true that dualPA-Architecture means dual-PA and Dual-LO. Even if there is no case where the same intra-band combination UL configuration could be supported with UEs signalling dualPA-Architecture or not, the two cases exist:
· DC_(n)71AA has requirements developed only for single PA/single LO case
· DC_41_n41 has requirements developed only for dual PA/dual LO case

In our view, it would be more consistent to make the change for both NR CA and ENDC signalling description. However, this potential change is not considered overly critical.

Proposal for answering R2-2206428 LS:
· Answer to question 1: RAN4 requested clarification on dualPA-Architecture is compatible with RAN2 agreements on not mandating two DC locations to be reported.
· Answer to question 2: dualPA-Architecture implies dual-LO for both NRCA and ENDC, but it is sufficient that the RAN4 requested clarification be applied to NR CA only 
Conclusions
In this contribution, we have described our understanding of the questions posed in the R2-2206428 LS and provide the background for an answer within the proposal.

Proposal for answering R2-2206428 LS:
· Answer to question 1: RAN4 requested clarification on dualPA-Architecture is compatible with RAN2 agreements on not mandating two DC locations to be reported.
· Answer to question 2: dualPA-Architecture implies dual-LO for both NRCA and ENDC, but it is sufficient that the RAN4 requested clarification be applied to NR CA only 
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