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Introduction
In RAN4#99-e, RAN4 received an LS [1] from RAN1 regarding the power control for NR-DC. In the LS, RAN1 would like RAN4 to feedback the feasibility of independent power control for some cases. 
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.

Discussion was documented in [2], and draft LS based on [3] was close to be approved. However, there were comments in the final stage that there are “Total power concept” for FR2 inter-band UL CA, that may have an impact to the conclusion and no LS was approved.
In RAN4#100-e, only one discussion paper was submitted in [4], and an WF [5] was approved, in which the following two points were approved:
Sub-topic 3-1: Seeking to have a common understanding of “independent power control”
· WF
· Option 1 (“independent power control” means per CG power control and there is no total power limitation.) is agreeable.
Sub-topic 3-2: Will there be realistic total power limitation even without the definition of “p-NR-FR2”? If so, what is the implication on the understanding of “independent power control”?
· WF
· Wait for the outcome of total power concept discussion in FR2 inter-band UL CA, before evaluating the NR-DC case 
· LS will be sent to RAN1 after the conclusion of above
According to WF [6], the total UE power concept is still not set yet in FR2 inter-band UL CA.
In RAN4#101-e, [8] was submitted to incorporated 2 versions of LS based on original latest draft version, depending on the pending conclusion of “total power concept”. In RAN4#101-e-bis, the Rel-16 topic was delayed. 
[bookmark: _GoBack]In this contribution, a resubmission is provided based on [8] with certain minor updates and one LS can be selected based on the discussion of total UE power concept which is still not settled. 
Discussion
In previously submitted discussion paper in [7], the following observations were provided:
Observation 1: Any mandatory power sharing introduced by hardware and RAN4 requirements between CGs would means not independent, thus not “feasible” from RAN1 point of view for independent power control.
Observation 2: If both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA/DC, then it means all the possible requirements upper limit is per-band, thus no per-UE upper cap for inter-band UL CA/DC. This would mean no power sharing is needed for different bands from RAN4’s requirements.
Observation 3: For the first case which multiple CGs are in the same frequency band, in case both max TRP/EIRP defined for per-band, no power sharing need means the power control is always independent.
Observation 4: For the second case which multiple CGs are in the same frequency band, per-band and per-UE requirements are always there, and a power sharing is needed between different CGs, at least theoretically. 
Those observations are still hold with certain update in RAN4 FR2 discussion, it was already concluded that:
· Both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA
· “Total UE power concept” was raised and unconcludedl
The only remaining issue is the “total UE power concept”. This was further confirmed by the WF[5] in RAN4#100-e.  As for the understanding of independent power control, it was already in the previous version of draft LS.
Based on the current situation, there is following proposal:
Proposal: Reply the LS according to the discussion outcome of “total UE power concept” in FR2. Two versions of draft version were attached in the Annex, based on the last draft version in RAN4#99-e. 
· Annex A: “Total UE power concept” was not considered and case 1 was deemed as independent, while case 2 is not.
· Annex B: “Total UE power concept” was considered and both case 1 and case 2 was deemed as not independent.

Conclusion
In this paper, we provide a brief history and analysis for this issue, and including two draft version for reply LS, based on different outcome of “total UE power concept”
Proposal: Reply the LS according to the discussion outcome of “total UE power concept” in FR2. Two versions of draft version were attached in the Annex, based on the last draft version in RAN4#99-e. 
· Annex A: “Total UE power concept” was not considered and case 1 was deemed as independent, while case 2 is not.
· Annex B: “Total UE power concept” was considered and both case 1 and case 2 was deemed as not independent.
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[bookmark: OLE_LINK47]Title:	[Draft] Further Reply LS on power control for NR-DC
Response to:	(R1-2104018) Further Reply LS on power control for NR-DC
Release:	Rel-16
Work Item:	LTE_NR_DC_CA_enh-Core

Source:	RAN4
To:	RAN1
Cc:	RAN2

Contact Person:	
Name: Sanjun Feng
E-mail Address: fengsanjun@vivo.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
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 absence of specified limit on the total NR-DC power (like PEN-DC for FR1), and also absence of any actual limit on the total power implementation specific e.g. hardware limit or MPE.
RAN4 has discussed the power limitation for FR2 for Inter-band UL CA and agreed that both the max TRP and max EIRP limitation are per-band for the targeted band combination in Rel-17 WI (NR_RF_FR2_req_enh2), i.e., inter-band UL CA for two bands between different frequency groups based on independent beam management. 
Based on this agreement, for case 1, no common power limitation exists and no power sharing would be needed, and the UE performs transmission power control independently.
For case 2, there is max TRP and max EIRP limitation per band as specified in section 6.2A.4 of TS 38.101-2, thus power sharing is needed in case the maximum power limitation was reached, this can be interpreted as UE not being able to perform independent transmission power control.
In addition, RAN4 do not plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.


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

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #102-e	17 - 25 Jan. 2022        E-meeting
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Title:	[Draft] Further Reply LS on power control for NR-DC
Response to:	(R1-2104018) Further Reply LS on power control for NR-DC
Release:	Rel-16
Work Item:	LTE_NR_DC_CA_enh-Core

Source:	RAN4
To:	RAN1
Cc:	RAN2

Contact Person:	
Name: Sanjun Feng
E-mail Address: fengsanjun@vivo.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
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 absence of specified limit on the total NR-DC power (like PEN-DC for FR1), and also absence of any actual limit on the total power implementation specific e.g. hardware limit or MPE.
Although RAN4 has discussed the power limitation for FR2 for Inter-band UL CA and agreed that both the max TRP and max EIRP limitation are per-band for the targeted band combination in Rel-17 WI (NR_RF_FR2_req_enh2), i.e., inter-band UL CA for two bands between different frequency groups based on independent beam management. [However, there is another “total UE power” concept has just been agreed, in that there would be a restriction for the total UE power.]
Based on this latest agreement [of “total UE power concept”], for case 1, there is still common power limitation exists and power sharing would still be needed, this can be interpreted as UE not being able to perform independent transmission power control.

For case 2, there is max TRP and max EIRP limitation per band as specified in section 6.2A.4 of TS 38.101-2, thus power sharing is needed in case the maximum power limitation was reached, this can be interpreted as UE not being able to perform independent transmission power control.
In addition, RAN4 do not plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.


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

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #102-e	17 - 25 Jan. 2022        E-meeting
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