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1. Introduction

In this document we discuss some remaining issues for finalising PHR related aspects.  

2. Discussion

2.1. PHR for CA
In RAN1 NR AH01, the following was agreed regarding virtual PHR for non-scheduled serving cell.

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 
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· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, q_d and l
The remaining issue related to the virtual PH formula is to finalise the {j,q_d,l} settings that the UE needs to assume while computing the virtual PH (j indicates the {P0,alpha} set, q_d indicates the DL RS for PL estimation, and l indicates the closed loop index that UE has to assume while computing PH for the non-scheduled serving cell).

For CA, the serving cells can correspond to component carriers that are intra-band contiguous or inter-band or intra-band non-contiguous. 

Considering for example inter-band CA (especially for FR1+FR2 CA), the ‘beams’ used for scheduling on different serving cells can be quite different and consequently the power control parameters will also be different (Case1).

Then, considering, for example intra-band contiguous CA, using the same ‘beam’ for scheduling on all the aggregated CCs at a given time can be a common configuration for the gNB. For this case, the power control parameters i.e., PL reference, P0, alpha are generally expected to be same across the serving cells. (Case2)

If the UE has two activated serving cells c1, c2 and receives an UL grant for serving cell c1; below options can be considered for computing virtual PH for serving cell c2 

For Case1, the below two options are possible

a) Use a default {j,q_d,l} setting (for example PL reference index =0; P0alpha index =2; l=0) or 

b) Use a {j,q_d,l} setting indicated via RRC specifically for virtual PH computation.

For Case2, in addition to the above two options, the following option is also possible since the expectation is that the gNB will use same ‘beam’ for scheduling on c1 and c2.

c) Use {j,q_d,l} of the serving cell for which a grant is received (i.e., c1) for computing the virtual PH of the serving cell for which there is no grant (i.e., c2)

In our view, whenever the gNB uses a Case2 like implementation (i.e., same beam across multiple CCs), option c should be used for virtual PH as it provides the best possible information for the scheduler. For the other cases, one of option a or b can be used. 

The expectation for option c is that same ‘beam’ is used across multiple serving cells. So, it is up to gNB implementation to make sure the mapping of DL RS to q_d etc is same across the corresponding serving cells. Also, for the case where multiple grants are received, the grant corresponding to lowest cell index can be used for computing virtual PH of non-scheduled serving cells (although strictly speaking, the UE may use {j,q_d,l} of any of the grants since they are generally expected to yield the same beam-specific parameters).

Considering the above discussion, we propose the following

Proposal 1

· Virtual PH for non-scheduled serving cell/uplink can be computed by the UE using one of the below two options

· Option 1: UE uses {j,q_d,l} of the serving cell/uplink for which a grant is received to compute the virtual PH of the serving cell/uplink for which there is no grant.

· If multiple grants are received, UE uses the {j,q_d,l} of the serving cell with the lowest cell index for which a grant is received.

· Option 2: UE uses a RRC configured {j,q_d,l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.

· Separate configuration per serving cell/uplink is provided to the UE

· For each serving cell/uplink, RRC indicates whether the UE should use option 1 or option 2 to compute the virtual PH for that serving cell/uplink.

2.2. Type 2 PHR
RAN1 concluded that PHR reporting for PUCCH is not supported in RAN1#91 meeting. However, the LS from RAN2 [1] has the following question

1) “PH for PUCCH

RAN2 discussed the necessity of the PH for PUCCH in PHR MAC CE in NR. RAN2 understands that the parallel transmission of PUCCH and PUSCH across primary PUCCH group and secondary PUCCH group is supported for NR. RAN2 would like to understand whether RAN1 supports the scenario and PH for PUCCH.”
In LTE, Type2 PH is tailored for simultaneous PUSCH+PUCCH on same serving cell, i.e., it is computed as: PHR = P_cmax,c – {(PUSCH power for serving cell c)+(PUCCH power for serving cell c)}. So, reusing LTE Type 2 PH is as such not suitable for NR Rel15 given simultaneous PUSCH+PUCCH on same cell is not supported. 
Then, considering the PUCCH Scell case mentioned in RAN2 LS, the predominant use case for this for Rel15 would be FR1+FR2 CA. For this scenario, power limits for FR1 and FR2 are different (one is TRP based, other is EIRP based, and as of now there won’t be a combined limit). Given this, the PHs between the FR1 and FR2 cells are not linked, i.e., one won’t affect the other like in LTE. So, PUCCH Scell support by itself doesn’t provide any extra motivation for PUCCH PH. Then, CA with a large number of CCs is also another use case for PUCCH Scell, but given unlicensed support is not in the scope of this release, any specific optimizations needed for supporting this scenario can be considered in a later release.

Considering the above discussion, over preference is to not change the existing RAN1 conclusion. 

Proposal 2

· Inform RAN2 that Type2 PH computation is not supported for Rel15 in 38.213

3. Conclusions

In this document, we discuss remaining issues for PHR and propose the following.

Proposal 1

· Virtual PH for non-scheduled serving cell/uplink can be computed by the UE using one of the below two options

· Option 1: UE uses {j,q_d,l} of the serving cell/uplink for which a grant is received to compute the virtual PH of the serving cell/uplink for which there is no grant.

· If multiple grants are received, UE uses the {j,q_d,l} of the serving cell with the lowest cell index for which a grant is received.

· Option 2: UE uses a RRC configured {j,q_d,l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.

· Separate configuration per serving cell/uplink is provided to the UE

· For each serving cell/uplink, RRC indicates whether the UE should use option 1 or option 2 to compute the virtual PH for that serving cell/uplink.

Proposal 2

· Inform RAN2 that Type2 PH computation is not supported for Rel15 in 38.213
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