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Introduction
In RAN1-AH1801, RAN1 agreed to support virtual PHR for PUSCH in addition to SRS. However, which combination of {j, qd, l} is used for the virtual PHR has not been clarified yet.
	Agreement:
Virtual PHR for non-scheduled serving cell for CA/DC case is supported
· For PHR reporting for multiple cells, if the UE does not transmit PUSCH in PUSCH transmission period i for carrier f of serving cell c, the UE computes power headroom for a Type 1 report as 

· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, q_d and l


In this contribution, we discuss how to determine the combination of parameters in order to finalize PHR issues. In addition, since we have a concern on not supporting PHR for PUCCH, we address why it’s needed.
Discussion
Virtual PHR for PUSCH/SRS
In LTE-A, virtual PHR is used to acquire PH of CC(s) without transmission. Combination of {P0_PUSCH,c(j), αc(j)} is fixed, i.e., j = 1, and DL-RS for pathloss measurement and closed-loop are unique. On the other hand, in NR, there can be multiple combinations of {P0_PUSCH,f,c(j), αf,c(j)}, PLf,c(qd) and  ff,c(i,l) even if j is fixed. These combinations can be used for beam specific power control by switching them. Before determining beam(s), PH with candidate beam(s) is needed so that gNB can conduct appropriate scheduling for the beam(s). One possibility is that the combination is semi-statically pre-configured by gNB, e.g., as triggering condition. Another possibility is that UE determines a combination and report the corresponding index, i.e., by SRI field, so that gNB can know which combination is used for the virtual PHR. RAN1 has to narrow them down.
Observation 1: In NR, virtual PHR is beneficial for beam determination. For that purpose, combination(s) of {j, qd, l} is/are determined based on candidate beam(s).
Proposal 1: Narrow down following options:
Option1:  gNB semi-statically configures combination(s) of {j, qd, l} for virtual PHR
Option2: UE determines combination(s) of {j, qd, l} for virtual PHR and report the index, e.g., by SRI field
 PUCCH PHR
In single carrier operation, gNB can estimate PUCCH PH with small error using PUSCH PHR, because corresponding parameters are available at gNB side although there might be mismatch between gNB and UE due to TPC command accumulation and UL grant detection errors. However, in multi-carrier operation, i.e., CA and DC, it’s difficult for a gNB to estimate accurate PUCCH PH. For example, parallel transmission of PUCCH and PUSCH across primary PUCCH group and secondary PUCCH group can be considered. In Rel.15 NR, simultaneous PUSCH and PUCCH in a CC is not allowed. As a result, when PUCCH is transmitted in a CC without PUSCH, gNB have to estimate PUCCH PH using virtual PHR. Since MPRs are assumed to be zero in a virtual PHR, estimated PUCCH PH using the virtual PHR will not be accurate enough. In order to avoid such problem, we propose to support at least real PHR for PUCCH.
Observation2: In multi-carrier operation, i.e., CA and DC, it’s difficult for a gNB to estimate accurate PUCCH PH.
Proposal 2: Support at least real PHR for PUCCH.
[bookmark: _GoBack]In RAN1-AH1801, RAN1 received an LS from RAN2 [2]. According to the LS, RAN1 is asked to answer following inquiries.  
	ACTION: 	RAN2 respectfully asks RAN1:
· to answer the question whether RAN1 supports following in NR:
· the scenario RAN2 considers and PH for PUCCH (as in LTE)
· Simultaneous configuration of EN-DC and NR PUCCH SCell
· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC
· to update RAN1 spec to use term “Type3 PH” to refer the PH for SRS as in LTE.
· to confirm that phr-ModeOtherCG is used for EN-DC (as for LTE-LTE DC)


Regarding PHR for PUCCH, it should be supported as discussed above. Regarding simultaneous configuration of EN-DC and NR PUCCH SCell, and simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC, in our understanding, they can be supported from RAN1 perspective. Regarding the terminology of PH Type, PHR for SRS should be renamed as Type3 PHR.  Regarding phr-ModeOtherCG, reusing LTE mechanism would be straightforward unless there is reasonable reason to change it.
Proposal 3: Send a reply LS to RAN2 with following points.
· RAN1 supports the scenario which RAN2 considers
· RAN1 supports PHR for PUCCH
· Simultaneous configuration of EN-DC and NR PUCCH SCell is suppoted
· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC is supported
· PHR for SRS is renamed as Type3 PHR
· RAN1 Confirms to support phr-ModeOtherCG
Conclusion
In this contribution, we had discussion on remaining issues on PHR. Our proposals are summarized as followed;
Observation 1: In NR, virtual PHR is beneficial for beam determination. For that purpose, combination(s) of {j, qd, l} is/are determined based on candidate beam(s).
Proposal 1: Narrow down following options:
Option1:  gNB semi-statically configures combination(s) of {j, qd, l} for virtual PHR
Option2: UE determines combination(s) of {j, qd, l} for virtual PHR and report the index, e.g., by SRI field
Observation2: In multi-carrier operation, i.e., CA and DC, it’s difficult for a gNB to estimate accurate PUCCH PH.
Proposal 2: Support at least real PHR for PUCCH.
Proposal 3: Send a reply LS to RAN2 with following points.
· RAN1 supports PHR for PUCCH
· Simultaneous configuration of EN-DC and NR PUCCH SCell can be expected
· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC can be expected
· PHS for SRS is renamed as Type3 PHR
· RAN1 Confirms to support phr-ModeOtherCG
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