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1. Introduction
RAN2 has further discuss the change on dualPA-Architecture capability and two new questions were raised [1]. In this paper, we share our views on these questions.  

2. Discussion
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)?
In R17 DC location reporting discussion, a relevant issue was mentioned in [2]:  

[image: ]
Figure 1. Possible image and carrier leakage arrangements in two DC location system [2] 
The purpose of DC location reporting is to cancel the carrier leakage and IQ image, and without exact DC location information, the receiver will suffer performance degradation. For example, if DC1 in Figure1 is not reported, image 1, image2 cannot be removed. In LS [2], we also conclude that the exact DC location must be known under R17 reporting scheme:

“…Additionally, RAN4 has discussed and would like to clarify previous LS that in some cases for intra-band non-contiguous CA with one LO, the DC frequency may be outside the configured spectrum. The exact location of the carrier leakage must be known.”

Observation 1: Both 2 DC locations need to be reported for reliably removing the carrier leakage and image.

Based on the analysis above, we prefer mandate two DC location reporting if dualPA-Architecture is reported.

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?
For intra-band ENDC, this capability indicates the separate transmit path and antenna for LTE and NR, and independent LO is more typical implementation, so we think the clarification can be easily extended to ENDC case.

Observation 2: The 2LO clarification is also reasonable for intra-band ENDC.

The draft reply LS was prepared in Annex.

3. Conclusion
In this paper, we share our views on the question in LS and the observations are as follows:
Observation 1: Both 2 DC locations need to be reported for reliably removing the carrier leakage and image.
Observation 2: The 2LO clarification is also reasonable for intra-band ENDC.
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1. Overall Description:
RAN4 would like to thank RAN2 for the LS on dualPA-Architecture capability clarification and regarding the questions, RAN4 confirm the answers as follows:

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)?
Answer: Considering the receiver need exact DC locations to remove the carrier leakage and image to avoid performance degradation, reporting two DC positions when the UE reports dualPA-Architecture is preferred.


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?

Answer: RAN4 confirm the previous clarification can be extended to the latter one. 

2. Actions:
To RAN1:
ACTION: RAN4 respectfully asks RAN2 to take the above answers into account.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #104-bis-e	10 - 16 Oct. 2022        E-meeting
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