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1. Introduction
In RAN2#69bis, PHR reporting is discussed and the following issues are still open for discussion.
1) Is there a need to allow the network to configure the need for PHR per UL CC ?
2) PHR sent only on the concerning UL CC, or can also be sent on other UL CC ?

3) One set of PHR timers per UE, or different timers per UL CC?
This contribution discusses the above open issues on power headroom reporting and provides our opinion.

2. Discussion
2.1. Need for PHR per UL CC
The main purpose for PHR is to inform eNB about per CC Power Spectral Density (PSD) for its scheduling purpose. CC’s PSD information is determined by CC specific power control scheme. According to the current RAN1 agreement, the power control is performed on per CC basis, which is related to not only pathloss, but also other CC specific factors, such as experienced interference, alpha parameter and so on. This will lead to different PSD for different UL CC. From this point of view, it is very hard for eNB to share the PHR across CCs to estimate each CC’s PSD information. Therefore, it is necessary for per CC PHR and all CCs should be configured for PHR reporting.
Proposal 1: Per CC PHR is required and all CCs should be configured for PHR reporting.
2.2. PHR transmission
In Rel-8, there is one TB in one TTI, the PHR can only be included in the TB when the UL grant is allocated [1]. It doesn’t trigger SR to request the UL grant to send the PHR. Hence if no grant is available, no PHR is reported in Rel-8. In Rel-10, multiple grants may be available in one TTI, following scenarios are possible for UL SCC and UL PCC
· Scenario 1: when PHR for one CC is triggered, there is UL grant available for this CC
· Scenario 2: when PHR for one CC is triggered, there is UL grant available on another  CC
There may be PUCCH/PUSCH transmission separately or simultaneously on PCC. This topic is still under discussion in RAN1 [2-3]. If simultaneous transmission of PUCCH and PUSCH is agreed, there is a need for PUCCH PHR and PUSCH PHR report. As PUCCH is agreed to be transmitted on PCC, the transmission of PUCCH PHR is only related to PCC. 
If there is a UL grant available for the CC when PHR for the CC is triggered, PHR can be reported on the available grant using Rel-8 procedure. Rel-8 PHR MAC CE format may be used for PHR reporting on SCC. If there is a agreement for transmissions of PUCCH PHR and PUSCH PHR separately for PCC in RAN1, some modification to the PHR MAC CE format is required to accommodate separate PUCCH PHR and PUSCH PHR.. The reporting for PUCCH or PUSCH can be informed to the eNB by using the reserved bits in PHR MAC CE header or PHR content or with use of different LCID.
However, if there is no UL grant on the corresponding CC when the PHR is triggered and there is UL grant on another CC, the triggered PHR can be reported using the available UL grant on other CC. This is helpful to provide more timely power information to the eNB than in Rel-8, thus to improve the scheduling efficiency. However, this requires new PHR format to indicate the CC which the PHR reporting is corresponding to. For PCC PHR, eNB must also identify its content is for PUCCH and/or PUSCH if per channel PHR reporting is agreed in RAN1. All these issues can be solved by, for example, reusing the reserved bits in PHR MAC header and PHR content or different LCID to identify different CC PHR or introducing the new MAC sub-header.
The transmitting PHR only on the corresponding UL CC is simple and provides similar performance as Rel-8. The transmission of PHR on any CC may provide more timely power information to the eNB at the cost of introducing new PHR format. Regardless of whether PHR is allowed to be transmitted on the corresponding CC or any CC, there may be a requirement for modified PHR MAC CE, if RAN1 agrees to have separate PHR reporting for PUCCH and PUSCH on PCC. If there is a requirement for modified PHR MAC CE, the same modification could be design to accommodate the PHR reporting on any CC. Therefore, it is proposed to wait for RAN1 decision on separate PHR reports for PUCCH and PUSCH before deciding on whether to allow for PHR reporting on the corresponding CC or any CC.
Proposal 2: Postpone the decision on whether to allow for PHR reporting on the corresponding CC or any CC until RAN1 has decided on the separate PHR reporting for PUCCH and PUSCH.

2.3. PHR timers
There are three parameters related to PHR reporting: periodicPHR-Timer; prohibitPHR-Timer and dl-PathlossChange. When PHR is sent, the corresponding periodicPHR-Timer and prohibitPHR-Timer will be started or re-started according to the Rel-8 principles. 
In LTE-A CA scenario, per CC PHR will be sent or not is determined by the availability of UL grant on the corresponding CC or another CC (Section 2.2). For example, if per CC PHR should be reported on its own CC, there is situation that even PHR for multiple CCs are triggered simultaneously but the reporting of each CC maybe not simultaneously. Then per UE configured timer has little use. On the other hand, if per CC PHR can be sent on other CC, it is possible that all CCs would report their PHR simultaneously and per UE configured timer could work.
Proposal 3: Determine per UE or per CC timer based on the decision on whether to allow for PHR reporting on the corresponding CC or any CC.
For dl-PathlossChange is related to the reference DL CC for pathloss derivation. If the same DL CC or DL CCs on the same band is (are) selected as the reference DL CC for this purpose, UE will experience similar pathloss for all its UL CCs, hence per UE configured dl-PathlossChange is enough for PHR reporting. On the other hand, if different DL CCs locating on different band are used for pathloss estimation, UE may experience different pathloss condition on different UL CC, hence per CC dl-PathlossChange is more reasonable. Another issue impacting dl-PathlossChange configuration is the decision on Proposal 3. For example, if these two timers are per UE but dl-PathlossChange is per CC, this will lead to frequently re-starting these two timers because PHR report from any CC will trigger re-starting of these timers.. Hence dl-PathlossChange setting should be inline with the decision of proposal 3. 
Proposal 4: dl-PathlossChange configuration should be inline with the decision of proposal 3 
3. Conclusion
This contribution discusses the open points related to PHR reporting and following proposals are provided.

Proposal 1: Per CC PHR is required and all CCs should be configured for PHR reporting.

Proposal 2: Postpone the decision on whether to allow for PHR reporting on the corresponding CC or any CC until RAN1 has decided on the separate PHR reporting for PUCCH and PUSCH.

Proposal 3: Determine per UE or per CC timer based on the decision on whether to allow for PHR reporting on the corresponding CC or any CC.
Proposal 4: dl-PathlossChange configuration should be inline with the decision of proposal 3 
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