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Introduction
Although RAN1 defined PUSCH, PUCCH and SRS transmission power formula for a serving cell c so far, there is no agreement to handle multi-carrier case, i.e., NR-NR CA. In this contribution we discuss it.
Discussion
In RAN1-NR#3 and RAN1#90bis, RAN1 defined transmission power formula for PUSCH, PUCCH and SRS transmission. Subsequently, power control for NR-NR CA should be discussed. We discuss power control for each channel, i.e., PUSCH, PUCCH and SRS, one by one.
PUSCH
 Since RAN1#91 is the last meeting targeting Rel.15 NSA and SA common aspects, reusing as much LTE-A mechanism as possible is reasonable solution to finalize remaining issues. In Re1.15 NR, neither simultaneous transmission of PUSCH without UCI and PUCCH nor simultaneous transmission of PUSCH with UCI and PUCCH among CCs are supported. Hence, we can focus only on PUSCH-only transmission, although Rel.14 describes UE behaviour for simultaneous transmission of PUSCH with/without UCI and PUCCH among CCs. As a result, following mechanism should be reused.
	

If the UE is not configured with an SCG or a PUCCH-Scell, and if the UE has PUSCH transmission with UCI on serving cell j and PUSCH without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed , the UE scales for the serving cells without UCI in subframe i such that the condition 









is satisfied where  is the PUSCH transmit power for the cell with UCI andis a scaling factor of for serving cell  without UCI.  In this case, no power scaling is applied to  unless and the total transmit power of the UE still would exceed .



For a UE not configured with a SCG or a PUCCH-SCell, note thatvalues are the same across serving cells whenbut for certain serving cells may be zero.



Proposal 1: Reuse LTE power scaling function for PUSCH transmission from Rel.14.
Note: Only PUSCH-only transmission need to be reused, since simultaneous transmission of PUSCH and PUCCH among CCs is not supported in Rel. 15 NR.
PUCCH
 As mentioned above, simultaneous transmission of PUSCH and PUCCH mong CCs is not supported in Rel. 15 NR. Hence there is no need to introduce scaling function for PUCCH transmission.
Observation: There is no need to introduce scaling function for PUCCH transmission, since simultaneous transmission of PUSCH and PUCCH among CCs is not supported in Rel. 15 NR.
SRS



In LTE-A, SRS was never transmitted simultaneously with PUSCH, because SRS occupies a specific symbol. However, in NR, SRS and PUSCH can be transmitted simultaneously. Therefore we should not reuse Rel.14 description directly. PUSCH transmission power should be determined first, since SRS would be de-prioritized in power-limited case. We propose that UE scales for the serving cell  and each of the overlapped SRS symbols in subframe  such that the condition











is satisfied where  is the linear value of ,  is the linear value of  in subframe i and is a scaling factor of  for serving cell  where ,values are the same across serving cells. 
Proposal 2: Support following formula for SRS power scaling:


PHR
According to RAN2 LS [1], virtual PHR including both type 1 and 2 is supported by reusing LTE method. Subsequently virtual PHR calculation needs to be discussed in RAN1. According to RAN1 agreements so far, type 1 PH calculation has been supported [2]. 
	Agreements:
· Support PH calculation for PUSCH transmission
· Calculation for current transmission 
· FFS: Calculation for non-current transmission
· 



In addition to this, in order to allow gNB to know PUCCH PH, type 2 PH calculation would be beneficial. Therefore we propose to support both type 1 and 2 PH calculation for real and virtual PHR.
Proposal 3: Reuse type 1 and 2 PH calculation from Rel.14 for real and virtual PHR.
Note: type 1 PH calculation for real PH has been supported in RAN1#90bis.
Conclusion
In this contribution we discussed remaining issues on power control framework for PUSCH transmission. Our proposals are as followed;
Proposal 1: Reuse LTE power scaling function for PUSCH transmission from Rel.14.
Note: Only PUSCH-only transmission need to be reused, since simultaneous transmission of PUSCH and PUCCH among CCs is not supported in Rel. 15 NR.
Proposal 2: Support following formula for SRS power scaling:


Proposal 3: Reuse type 1 and 2 PH calculation from Rel.14 for real and virtual PHR.
Note: type 1 PH calculation for real PH has been supported in RAN1#90bis.
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