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1. Introduction
At the RAN1#104bis-e meeting, the power control for NR-DC in FR2 was discussed based on RAN4 LS and a reply LS to RAN4 was agreed in [1] as below. 
	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.



At the RAN1#105-e meeting, whether/how to modify FG18-1/1a/1b (e.g., whether FR1/FR2 differentiation is introduced or not) was discussed based on the situation at the RAN1#104bis-e meeting, but there was no conclusion and RAN1 decided to wait for RAN4 response to [1] and to discuss CR first and then UE capability update [2].

At the RAN1#109-e meeting, RAN1 received a reply LS to [1] from RAN4 in [3] as below.
	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.



 In this contribution, we present our views on power control for NR-DC in FR2.

2. Discussion
Based on the RAN4 reply LS in [3], following points can be observed.
· RAN4 hasn’t introduce NR-DC BC for FR2, but RAN4 understands following considerations for NR-CA can be applied to NR-DC.
· RAN4 considers that the power sharing is necessary for intra-band UL CA in FR2
· RAN4 considers that the independent power control might be possible for some cases (such as independent beam management case) of inter-band UL CA in FR2, but it is not guaranteed UE behaviour.
· RAN4 do not have a plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.

According to the previous RAN1 discussion and above observations based on RAN4 LS, for inter-band NR-DC in FR2, it may be possible to adopt the TP in [1] with small modification as below.
	----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 a FR2 band and with a SCG using NR radio access in another FR2 band 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 ----------------



On the other hand, RAN1 needs to discuss whether intra-band NR-DC in FR2 is supported or not and how to handle p-NR-FR2 in RAN1 specifications in Rel-16/17. Since p-NR-FR2 has not been introduced, the power sharing in FR2 is undefined in RAN1 specifications as described in [1]. In previous RAN1 discussion as summarized in [4], following options were identified and discussed.
· Opt.1:	Adding note in section 7.6.2 that ‚the UE does not expect to be configured with p-NR-FR2 in this release of the specification
· Opt.2	Specify ‘independent power control’ for NR-DC FR2+FR2 (i.e. remove power sharing modes of semi-static-mode1, semi-static-mode2 and dynamic from FR2-FR2 NR-DC)
· Opt.3	Apply a fixed power ratio, e.g, half and half are assumed between MCG/SCG, if SPS is configured by MCG gNB.
· Opt.4	Semi-static Power Sharing is not supported in Rel-16; FR2-FR2 DC would only be supported with dynamic power sharing.

In our view, based on the RAN4 situation, only the possible way would be to adopt Option 2 for inter-band NR-DC in FR2 as above while the intra-band NR-DC in FR2 is not supported. The descriptions regarding p-NR-FR2 can be kept with a note in Opt.1 considering this late stage for both Rel-16 and Rel-17. 

Proposal 1: 
· Specify ‘independent power control’ for inter-band NR-DC in FR2
· Add a note in section 7.6.2 of TS 38.213 for Rel-16/17 that the UE does not expect to be configured with p-NR-FR2 in this release of the specification
· Adopt the following TP
· Reason for change: 
· p-NR-FR2 is used in RAN1 specification to define the power sharing for NR-DC in FR2. However, p-NR-FR2 has not been introduced and hence the power sharing in FR2 is undefined. RAN4 discussed and agreed that the independent power control might be possible for some cases of inter-band CA in FR2 and it is applicable to inter-band NR-DC in FR2. Therefore, it should be clarified that p-NR-FR2 is not available in this release but independent power control is possible for inter-band NR-DC in FR2.
· Summary of change: 
· Clarify that ‘independent power control’ is applied for inter-band NR-DC in FR2
· Add a note in section 7.6.2 of TS 38.213 for Rel-16/17 to clarify that the UE does not expect to be configured with p-NR-FR2 in this release of the specification
· Consequences if not approved: 
· Undefined parameter is used in the specification and it is unclear whether/how to support the power control for NR-DC in FR2.
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Note: The UE does not expect to be configured with p-NR-FR2 in this release of the specification.
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 a FR2 band and with a SCG using NR radio access in another FR2 band 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.




Regarding FG 18-1/1a/1b, based on the above situation, we can add a note “This capability is applicable for FR1 only” for FG18-1/1a/1b as below.
Proposal 2: 
· Add a following note for FG18-1/1a/1b
· This capability is applicable for FR1 only
	18. MR-DC/CA enhancement
	18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity.

	
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Absence means intra-FR DC is not supported. 

This capability is applicable for FR1 only
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR is applicable only for synchronous NR dual connectivity

This capability is applicable for FR1 only
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1) T_offset
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	1) {short, long}

This capability is applicable for FR1 only
	Optional with capability signalling




3. Conclusion
In this contribution, we presented our views regarding power control for NR-DC in FR2, and following proposal was made.

Proposal 1: 
· Specify ‘independent power control’ for inter-band NR-DC in FR2
· Add a note in section 7.6.2 of TS 38.213 for Rel-16/17 that the UE does not expect to be configured with p-NR-FR2 in this release of the specification
· Adopt the following TP
· Reason for change: 
· p-NR-FR2 is used in RAN1 specification to define the power sharing for NR-DC in FR2. However, p-NR-FR2 has not been introduced and hence the power sharing in FR2 is undefined. RAN4 discussed and agreed that the independent power control might be possible for some cases of inter-band CA in FR2 and it is applicable to inter-band NR-DC in FR2. Therefore, it should be clarified that p-NR-FR2 is not available in this release but independent power control is possible for inter-band NR-DC in FR2.
· Summary of change: 
· Clarify that ‘independent power control’ is applied for inter-band NR-DC in FR2
· Add a note in section 7.6.2 of TS 38.213 for Rel-16/17 to clarify that the UE does not expect to be configured with p-NR-FR2 in this release of the specification
· Consequences if not approved: 
· Undefined parameter is used in the specification and it is unclear whether/how to support the power control for NR-DC in FR2.
	7.6.2	NR-DC
Note: The UE does not expect to be configured with p-NR-FR2 in this release of the specification.
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 a FR2 band and with a SCG using NR radio access in another FR2 band 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.




Proposal 2: 
· Add a following note for FG18-1/1a/1b
· This capability is applicable for FR1 only
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