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Introduction
In [1], an LS was received from RAN4 indicating that RAN4 does not introduce the parameter P-NR-FR2 in Rel-16. This parameter is related to NR-DC power control and used in RAN1 and RAN2 specs. 
In [2], an LS reply related to this was sent to RAN4, requesting further clarifications on how to handle power control for FR2-FR2 DC (i.e., DC where both MCG and SCG have cells with FR2 UL) and RAN1 is waiting for reply from RAN4
In this document, we discuss possible options to update the NR-DC Power sharing UE capabilities considering current status.
Discussion
UE capabilities related to NR-DC power control are currently captured in 38.306 as shown below. While the RRC configuration of power sharing made can be differentiated for FR1 and FR2 (i.e., using nrdc-PCmode-FR1 or nrdc-PCmode-FR2), similar differentiation of UE capability is not present in current specs.
Current capability definitions from 38.306 vg40
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	intraFR-NR-DC-PwrSharingMode1-r16
Indicates whether the UE supports intra-FR NR DC with semi-static power sharing mode1 between MCG and SCG cells of same frequency range as defined in TS 38.213 [11]. If this field is absent, the UE does not support intra-FR NR DC. 
	BC
	No
	No
	No

	intraFR-NR-DC-PwrSharingMode2-r16
Indicates whether the UE supports semi-static power sharing mode2 between MCG and SCG cells of same frequency range for synchronous intra-FR NR DC as defined in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.
	BC
	No
	No
	No

	intraFR-NR-DC-DynamicPwrSharing-r16
Indicates the UE support of dynamic power sharing for intra-FR NR DC between MCG and SCG cells of same frequency range with long or short offset as specified in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.
	BC
	No
	No
	No



Given current status with p-NR-FR2 decision by RAN4, the UE capability definitions should be modified such that UEs can at least indicate support for a particular power sharing mode for FR1 only (i.e., applicable only to cells with FR1 UL in MCG and SCG) without indicating it as supported for FR2.
RAN1 discussed possible updates to UE capabilities in [105-e-NR-UEFeature-MRDCCA-01] thread in RAN1#105e but the discussion could not conclude as RAN1 was waiting for RAN4 input. It was also discussed whether RAN1 could let RAN2 handle the UE capability aspect. 
However, in our understanding, it was decided in RAN2#113b-e meeting to wait for RAN1 input on this topic including any changes to UE capabilities and so RAN1 should provide input to RAN2. 
[image: ]
Two possible alternatives to update the UE capabilities are shown below.
One option (Option 1) is to enable FR1-FR2 differentiation for these capabilities so that if UE indicates ‘yes’ for a FR, the capability is applicable for power sharing between MCG and SCG cells with UL in that FR. This separates the capability for FR1 NR-DC reporting (as also achieved by Option 1) but additionally provides more forward compatibility if RAN4 continues discussion for p-NR-FR2 and p-UE-FR2 in Rel17. 
Proposed modification (Option 1)
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	intraFR-NR-DC-PwrSharingMode1-r16
Indicates whether the UE supports intra-FR NR DC with semi-static power sharing mode1 between MCG and SCG cells of same frequency range as defined in TS 38.213 [11]. If this field is absent, the UE does not support intra-FR NR DC. 

If UE indicates support for a frequency range, this capability is applicable for power sharing between MCG and SCG cells with UL in that frequency range
	BC
	No
	No
	No Yes

	intraFR-NR-DC-PwrSharingMode2-r16
Indicates whether the UE supports semi-static power sharing mode2 between MCG and SCG cells of same frequency range for synchronous intra-FR NR DC as defined in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.

If UE indicates support for a frequency range, this capability is applicable for power sharing between MCG and SCG cells with UL in that frequency range
	BC
	No
	No
	No
Yes

	intraFR-NR-DC-DynamicPwrSharing-r16
Indicates the UE support of dynamic power sharing for intra-FR NR DC between MCG and SCG cells of same frequency range with long or short offset as specified in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.

If UE indicates support for a frequency range, this capability is applicable for power sharing between MCG and SCG cells with UL in that frequency range
	BC
	No
	No
	No
Yes



Another option (Option 2) is to clarify in capability definitions that they are only applicable for FR1. i.e. as shown below. This is suitable if it is assumed that the capabilities are not needed for FR2 even in a future release (e.g. Rel17)
Proposed modification (Option 2)
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	intraFR-NR-DC-PwrSharingMode1-r16
Indicates whether the UE supports intra-FR NR DC with semi-static power sharing mode1 between MCG and SCG cells of same frequency range 1 as defined in TS 38.213 [11]. If this field is absent, the UE does not support intra-FR NR DC. 
	BC
	No
	No
	No

	intraFR-NR-DC-PwrSharingMode2-r16
Indicates whether the UE supports semi-static power sharing mode2 between MCG and SCG cells of same frequency range 1 for synchronous intra-FR NR DC as defined in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.
	BC
	No
	No
	No

	intraFR-NR-DC-DynamicPwrSharing-r16
Indicates the UE support of dynamic power sharing for intra-FR NR DC between MCG and SCG cells of same frequency range 1 with long or short offset as specified in TS 38.213 [11]. The UE indicating the support of this also indicates the support of intraFR-NR-DC-PwrSharingMode1-r16.
	BC
	No
	No
	No



Conclusion
In this document, we discuss UE capability signaling impact due to the RAN4 LS [1] on p-NR-FR2. Given current status that RAN4 does not introduce the parameter P-NR-FR2 in Rel-16, an update to NR-DC UL power sharing capabilities is needed so that UEs can at least indicate support for a particular power sharing mode for FR1 only (i.e., applicable only to cells with FR1 UL in MCG and SCG) without indicating it as supported for FR2.
Considering that RAN2 is waiting for RAN1 input on this issue (per RAN2 discussion in RAN2#113b-e), we propose the following
· Agree on one of Option 1 or Option 2 (shown in section 2) to update the NR-DC power sharing UE capabilities by potentially also taking into account any RAN4 inputs received during RAN1#106e. 
· Send LS to RAN2 requesting corresponding updates to 38.306.
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R2-2104314 Summary of [AT113bis-e][221][DCCA] NR-DC power control signalling (Huawei) Huawei
discussion Rel-16 LTE_NR_DC_CA_enh-Core

= Wait for RAN1 input on the support of power sharing for -FR2 NR-DC, including
changes to UE capabilities.

= RAN2 intends to update the following RRC parameters with “This field is not used in this
version of specification”: p-UE-FR2, p-NR-FR2, p-maxUE-FR2, p-maxNR-FR2-MCG, p-
maxNR-FR2-SCG, estedP-MaxFR2, powerCoordination-FR2. The same change to be
used for UE capabilities if RAN1 input indicates it's needed.

= CRs are postponed (pending RAN1 feedback)

- Chair wonders if we need to endorse CR since we wait for RAN1? Huawei clarifies that we can
also wait. Nokia thinks we don't need to agree to CRs now.




