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1 Introduction
In RAN2#70bis Stockholm meeting, it was agreed [1] that Type 1 PHR for serving cells even not scheduled is reported when PHR is triggered. Also, on Type 2 PHR [2], depending on the discussion, Type 1 PHR for the PCell could be reported even if there is only PUCCH allocation and PHR is triggered.
In those cases, as there is no PUSCH allocation but Type 1 PH needs to be calculated with allocated PUSCH, it is an open issue on how virtual/reference PUSCH format for Type 1 PHR for those cases is decided.

This document addresses this open issue.

2 Discussion
Basically, PHR is used to avoid PUSCH allocations requiring more than maximum UE transmit power. The power headroom indicated by the PHR is in general based on the measured pathloss and the MPR (Maximum Power Reduction). Specially, the MPR is UE specific and not known by the eNB. And the UE applies MPR differently depending on the indicated modulation and the allocated number of resources blocks [3]. Thus, it is our understanding that from the received PHR, the eNB would estimate how MPR is applied with the indicated modulation and the allocated number of resources blocks.
In this sense, we examine possible options for virtual/reference PUSCH format as follows.

· option 1: the defined PUSCH format.

· option 2: zero power for PUSCH

· option 3: the PUSCH format of the last grant used in the serving cell for which PHR is intended.
· option 4: the PUSCH format of the grant of the serving cell where the MAC CE for PHR will be actually transmitted.
In option 1, similar to the reference PUCCH format indicated in [4], one PUSCH format (i.e., one specific modulation order and one specific number of resources blocks) could be defined and then used. However, as one specific PUSCH format is defined to use, from PHR, MPR that is calculated only based on one specific format can be estimated by the eNB.
In option 2, if zero power for PUSCH is assume for PH calculation, MPR is not considered for that PH calculation. So, PHR without MPR information would be indicated to the eNB.
In option 3, the UE uses the PUSCH format of the last grant which was used in the serving cell for which PHR is intended. But, this option require for both UE and eNB to memorize the last PUSCH format. Also, if the UE misses a grant, there would be uncertainty about “the last grant ” between UE and eNB.
In option 4, the UE uses the PUSCH format of the grant of the serving cell where the MAC CE for PHR will be actually transmitted (note that we assume that the MAC CE for PHR is transmitted on only one among serving cells which are scheduled). E.g., assume that the UE is configured with two serving cells (i.e., one PCell +one SCell). Then, when PHR is triggered and the PCell is only scheduled (i.e., SCell is not) and then PHR is to be transmitted on the PCell, the PHR for the Scell is calculated based on the grant of the PCell. Then, from the received PHR, the eNB can know what PUSCH format is used for PHR for the SCell. Thus, this option is allowed to provide the MPR information with various PUSCH formats depending on the grants of the serving cell where the MAC CE for PHR is transmitted. E.g., with the above example, at TTI(x) with format “A” of the grant of the PCell, MPR based on the format “A” from the PHR for the SCell can be estimated. On the other hand, at TTI(y) with format “B” of the grant of the PCell, MPR based on the format “B” from the PHR for the SCell can be estimated.
In our view, the option 4 is beneficial in terms of MPR and it’s complexity is not different than other options. Therefore, it is proposed to adopt the option 4 in selection of virtual/reference PUSCH format.
3 Conclusions

It is proposed to adopt the option 4 in selection of virtual/reference PUSCH format.
· option 4: the PUSCH format of the grant of the serving cell where the MAC CE for PHR will be actually transmitted.
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