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Introduction
In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop. Further agreements were reached during the following meetings. Regarding power control in CA aspects, there are still some remaining issues in the current specification. We discuss the issues on PHR in this contribution.
Discussion
For PHR, the agreement was made in RAN1 #92 meeting as follows.
	Agreement:
· Regarding this issue on {j, q_d, l} configuration for virtual PHR, determination of the predetermined/default setting is done as follows:
· UE uses a default {j, q_d, l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.
· FFS: The details on default {j, q_d, l} setting


NR RAN1 defines power control formulas for PUSCH/PUCCH based on power control parameter setting, such as {j, q_d, l}, where j is the index of open loop power control parameter, q_d is the index of RS configuration for PL estimation, l is the index of closed loop power control process. And PH formulas for type 1 are defined based on the above power control parameters in the current 38.213[2] as follows.
	7.7.1	Type 1 PH Report




If a UE transmits PUSCH in PUSCH transmission period  on UL BWP  of carrier  of serving cell , the UE computes a power headroom for a Type 1 report as 

 [dB]







where , , , , ,  and  are defined in Subclause 7.1.1. 




If the UE does not transmit PUSCH in PUSCH transmission period  on UL BWP  of carrier  of serving cell , the UE computes a power headroom for a Type 1 report as

 [dB]

where  is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB. TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1] [4] and [8-2, TS38.101-2]. The remaining parameters are defined in Subclause 7.1.1. 



However, NR RAN2 reached the agreements in RAN2 #100 meeting as follows. And there is no description related to the power control parameter setting, such as {j, q_d, l} in the current 38.321[3].
	Agreement:
1. NR defines a MAC CE for single serving cell scenario (similar to LTE but with PCmax added if RAN1 has agreed that it has to be report).  The UE determines which format to use similar to LTE.  
2. NR does not supports separate PHR triggering settings (e.g. dlPathLossChange) for SUL carrier and NR UL carrier in one cell.
3. No new PHR triggers or formats for beams are defined for now. 


With the current descriptions about PHR in 38.321 [3] and 38.213[2], there are still some ambiguities for UE’s activity. If NR RAN2 does not take into account the {j, q_d, l} setting in 38.321 [3], it may cause the following issues:
· When a UE is configured with multiple power control parameter setting {j, q_d, l}, UE may need to monitor more than one RS for PL estimation. NR RAN2 should specify how to decide PL changed more than a predefined threshold. E.g. PL of any one RS in the configured RS set changes more than threshold, or the average PL of more than one RS in the configured RS set changes more than threshold.
· RAN1 defines PH calculation based on {j, q_d, l} setting, but RAN2 does not specify which {j, q_d, l} setting should be assumed for PHR. At least for real PHR, RAN2 should specify that PHR is referring to the real PHR considering {j, q_d, l} which is the same as the power control parameters configured for the exact real transmission. 
· For real PHR, if only referring to the actual transmission for {j, q_d, l} setting which most likely has nothing to do with the RS whose PL changes so much that causes PHR triggered, the {j, q_d, l} setting of actual transmission is not the most needed for PHR compared with the RS whose PL changes so much that causes PHR triggered.
· For virtual PHR, if only one default {j, q_d, l} setting is assumed, it is unfair for other {j, q_d, l} settings because one {j, q_d, l} setting can not take the place of another. At least it should support L predefined default {j, q_d, l} settings for all possible {l}, or support K predefined default {j, q_d, l} setting for all possible {k}. One virtual PHR could use one of the predefined {j, q_d, l} settings. E.g. the index of predefined {j, q_d, l} settings could be based on the PHR transmit time or PHR transmit times or other factors such as priority.
· Similar to virtual or real PHR, gNB could not get {j, q_d, l} setting easily, so UE should indicate {j, q_d, l} setting for PHR as virtual or real PHR info.
Among these issues, RAN1 only discussed the default {j, q_d, l} setting, we proposed to consider more than one predefined {j, q_d, l} setting and let MAC layer decide a certain {j, q_d, l} setting for PHY layer to calculate a PHR.
For other issues, we suggest RAN1 to send an LS to RAN2 to take into account {j, q_d, l} setting and the potential issues listed above.

Proposal-1: More than one predefined {j, q_d, l} setting should be supported for all {l} or for all {q_d}, e.g. each PHR is for each l or q_d respectively.
Proposal-2: PHY layer calculates PH based on {j, q_d, l} setting notified by MAC layer for both real PHR and virtual PHR. 
Proposal-3: Send an LS to RAN2 to take into account {j, q_d, l} setting and the potential issues which at least include:
- Specify how to set a RS set for PL estimation and how to decide PL changes larger than threshold for possibly more than one RS for PHR trigger condition.
- Specify how to decide power control parameter setting {j, q_d, l} for both real and virtual PHR.

Conclusions
In this contribution, we discuss the issues on PHR and the proposals are listed as follows.
Proposal-1: More than one predefined {j, q_d, l} setting should be supported for all {l} or for all {q_d}, e.g. each PHR is for each l or q_d respectively.
Proposal-2: PHY layer calculates PH based on {j, q_d, l} setting notified by MAC layer for both real PHR and virtual PHR. 
Proposal-3: Send an LS to RAN2 to take into account {j, q_d, l} setting and the potential issues which at least include:
- Specify how to set a RS set for PL estimation and how to decide PL changes larger than threshold for possibly more than one RS for PHR trigger condition.
- Specify how to decide power control parameter setting {j, q_d, l} for both real and virtual PHR.
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