3GPP TSG RAN WG1 Meeting AH 1801
R1-1800472 
Vancouver, Canada, January 22nd – 26th, 2018
Agenda item:
7.6.3
Source:
Samsung
Title:
PHR for CA
Document for:
Discussion and Decision
1 Introduction

In RAN1 #90bis meeting, the following were agreed for PHR calculation for PUSCH transmission [1]:
Agreements:
· Support PH calculation for PUSCH transmission

· Calculation for current transmission 

· FFS: Calculation for non-current transmission
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In LS on RAN2 agreements related to PHR [2], the following were agreed for PHR:
Agreements:

1.
The power headroom information will still be carried in MAC CE.

2.
Virtual and real PHR type 1 and Type 2 are supported

This contribution considers remaining issues for PHR calculation for NR.
2 Discussion
RAN2 agreed to support both virtual and real PHRs. However, RAN1 has not decided whether or not to support virtual PHR and not discussed how to calculate the virtual PHR if supported. 
It was agreed in [1] that multiple sets of power control parameters can be configured. So, if a PUSCH is transmitted with a set of power control parameters to do power control, the PHR can be calculated based on this set of power control parameters. For CA case, in the PHR report slot, there can be no PUSCH transmission in one serving cell. So, RAN1 needs to support virtual PHR and accordingly, in this case, the virtual PHR is calculated by:
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 But, which set of power control parameters should be used to calculate the virtual PHR of this serving cell needs to be decided. There could be several options as follows:  
Option 1: if there is no PUSCH transmission in current slot, one predefined set of power control parameters, or one set of power control parameters configured by UE-specific RRC is used to calculate the virtual PHR of this serving cell. Option 1 has no misunderstanding between gNB and UE on which power control parameters should be used for virtual PHR calculation，for example, if gNB configures two sets of power control parameters for the PUSCH power control, first set is { A1, A2,.., AN }, and second set is: {B1, B2, …, BN }, and first set{ A1, A2,.., AN } is predefined, or configured by UE-specific RRC to be used for virtual PHR calculation. With this method, when there is no PUSCH transmission in current slot, the virtual PHR is calculated based on one set of power control parameters predefined, or configured by UE-specific RRC, gNB and UE may not have different understanding on which power control parameters are used to calculate PHR
Option 2: if there is no PUSCH transmission in current slot, the virtual PHR can be calculated based on the power control parameters applied for previous real PUSCH transmission. In Option 2, gNB and UE may have different understanding on which power control parameters are used to calculate PHR, for example, if gNB schedules PUSCH with power control parameters A1, A2,.., AN and UE receives the UL grant in slot n, gNB schedules PUSCH with power control parameters B1, B2, …, BN and UE doesn’t receive the UL grant in slot n+1, gNB schedules no PUSCH in slot n+2, and PHR is reported in slot n+2, UE will calculate the virtual PHR based on power control parameters A1, A2, …, AN (P1), and gNB expects that the PHR reported by the UE in slot n+2 is calculated based on power control parameters B1, B2, …, BN (P2). In order to avoid different understanding on which power control parameters used to calculate PHR between gNB and UE, an additional indication is needed to indicate which power control parameters used to calculate PHR together with virtual PHR.
In summary, for Option 2, an additional indication together with virtual PHR is needed to avoid such misunderstanding between gNB and UE, but for Option 1,  it does not happen. Therefore, Option 1 is preferred. 
Proposal 1: NR supports virtual PHR when there is no PUSCH transmission for the serving cell and the virtual PHR is calculated from a set of power control parameters configured by RRC.
3 Conclusion
In this contribution, we have discussed PHR aspects for NR and the following were proposed:
Proposal 1: NR supports virtual PHR when there is no PUSCH transmission for the serving cell and the virtual PHR is calculated from a set of power control parameters configured by RRC.
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