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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
On the signaling of supporting power control for NR-DC in FR2, there were several rounds of LS discussion among RAN1, RAN2 and RAN4. The key points of discussion are summarized as follows:
	Reference
	Source
	To
	Key information

	[1]
	RAN2
	RAN4, RAN1
	Introducing a new parameter p-UE-FR2 in the RRCReconfiguration message to configure the total maximum transmit power to be used by the UE across all cell groups for NR-DC on FR2.

	[2]
	RAN4
	RAN2, RAN1
	For newly introduced p-UE-FR2 in the RRCReconfiguration message, RAN4 decides not to use this parameter in Rel-16. Further discussion on this topic would be postponed to Rel-17.

	[3]
	RAN2
	RAN4, RAN1
	RAN2 has decided to keep p-UE-FR2 and will add a clarification in TS 38.331 that this field is not used in this release of the specification.
RAN2 wonders whether the same restriction also applies to p-NR-FR2.

	[4]
	RAN4
	RAN2, RAN1
	RAN4 do have concerns and the reason is similar to p-UE-FR2. RAN4 does not introduce p-NR-FR2 in Rel-16.

	[5]
	RAN1
	RAN4, RAN2
	RAN1 is discussing independent power control 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.
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.

	[6]
	RAN4
	RAN1, RAN2
	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 provide our views on potential solutions to this problem based on above LSs.
2. Discussion
According to TS38.213[7], 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, if higher layer does not configure p-NR-FR2, it would result in unspecified UE behavior for power control on NR-DC in FR2.
According to the latest LS from RAN4 [6], it is clearly that RAN4 does not support NR-DC in FR2 in Rel-16 and Rel-17, since RAN4 hasn’t introduce NR-DC band combination for FR2, and RAN4 does not plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.
Given to the current state, we suggest the following options to solve this problem in RAN1 for Rel-16 and Rel-17:
· Opt1: make a conclusion that power control for NR-DC in FR2 is not supported
Conclusion: if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2, NR DC power control is not supported for Rel-16 and Rel-17.
· Opt2: add a Note in TS.38.213 to indicate that power control for NR-DC in FR2 is not supported
	3GPP TS 38.213
· [bookmark: _Toc12021456][bookmark: _Toc20311568][bookmark: _Toc26719393][bookmark: _Toc29894824][bookmark: _Toc29899123][bookmark: _Toc29899541][bookmark: _Toc29917278][bookmark: _Toc36498152][bookmark: _Toc45699178][bookmark: _Toc98434625]7.6.2	NR-DC
…
<Unchanged part omitted>
Note: if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2, NR DC power control is not supported in this release of the specification.
[bookmark: _Toc12021457][bookmark: _Toc20311569][bookmark: _Toc26719394][bookmark: _Toc29894825][bookmark: _Toc29899124][bookmark: _Toc29899542][bookmark: _Toc29917279][bookmark: _Toc36498153][bookmark: _Toc45699179][bookmark: _Toc98434626]7.7	Power headroom report
<Unchanged part omitted>


· Opt3: remove the relevant descriptions on supporting power control for NR-DC in FR2 in TS.38.213
	3GPP TS 38.213
· 7.6.2	NR-DC
<Unchanged part omitted>
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, or semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE does not expect  and  to be configured such that , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 or FR2 as defined in [8-3, TS 38.101-3].
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE determines a transmission power for the MCG or for the SCG as described in clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively.
If a UE is provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2
-	if the UE is not provided tdd-UL-DL-ConfigurationCommon for the MCG or SCG, the UE determines a transmission power for the MCG or for the SCG as described in clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively 
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission overlapping with slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG overlapping with slot  as described in clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a power for the transmission on SCG or the MCG overlapping with slot , as described in [8-3, TS 38.101-3] and in clauses 7.1 through 7.5 without considering  or  respectively
The UE expects to be provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2 only for synchronous NR-DC operation [10, TS 38.133].
If a UE 
-	is provided dynamic for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, and 
-	indicates a capability to support dynamic power sharing for intra-FR NR DC,
<Unchanged part omitted>


For Opt1, there is no specification impact. With this Conclusion, we can revisit this problem in future release, if needed. And based on the latest RAN4 LS reply, there is a high probability that NR-DC power sharing mechanism will not change in the future. For Opt2, there is minor specification impact. With this Note, we can revisit this problem in future release and remove the Note, if needed. For Opt3, there is a greater specification impact. With this change, we can reopen this discussion in future release, if needed.
In addition, once RAN1 has made any agreements, RAN2 and RAN4 need to be notified.
Proposal 1: On power control for NR-DC in FR2, adopt one of the following options for Rel-16 and Rel-17:
· Opt1: make a conclusion that power control for NR-DC in FR2 is not supported
· Opt2: add a Note in TS.38.213 to indicate that power control for NR-DC in FR2 is not supported
· Opt3: remove the relevant descriptions on supporting power control for NR-DC in FR2 in TS.38.213
Proposal 2: Send an LS to RAN2 and RAN4 once RAN1 has made any agreements on not supporting power control for NR-DC in FR2.
3. Conclusion
In this contribution, we provide our views on potential solutions for the signaling problem of not supporting power control for NR-DC in FR2 with the following proposals:
Proposal 1: On power control for NR-DC in FR2, adopt one of the following options for Rel-16 and Rel-17:
· Opt1: make a conclusion that power control for NR-DC in FR2 is not supported
· Opt2: add a Note in TS.38.213 to indicate that power control for NR-DC in FR2 is not supported
· Opt3: remove the relevant descriptions on supporting power control for NR-DC in FR2 in TS.38.213
Proposal 2: Send an LS to RAN2 and RAN4 once RAN1 has made any agreements on not supporting power control for NR-DC in FR2.
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