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Introduction
Good progress was made on PHR/PCMAX,c triggering and reporting in previous meetings. In this contribution, we address the few remaining issues to finalise Rel-10:
-
PCMAX,c reporting for CA capable UEs or all Rel-10 UEs
-
PCMAX,c reporting for all PH or not
-
Any new PHR trigger for SAR back off change
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Discussion
2.1
PCMAX,c reporting for CA capable UEs or all Rel-10 UEs
An LS from RAN1 [1] recommended RAN2 to specify including PCMAX,c together with PHR in no UL carrier aggregation cases as well. Identified possible use cases were PUCCH+PUSCH, multi-cluster PUSCH, etc. However, the actual gain was not proved. Taking e.g. multi-cluster as an example:

- if eNB always uses multi-cluster scheduling, then PCMAX,c does not bring any additional information to scheduler compared to PH

- if eNB alternatively uses multi- and single-cluster scheduling, than eNB still needs to compare PCMAX,c with and w/o multi-cluster scheduling to obtain valuable information, which can also be deduced by comparing PH with and w/o multi-cluster scheduling.

The argument of reporting PCMAX,c for CA is totally different because eNB does not know whether total UE power is exceeded or not from per CC PH, which does not stand when there is only one UL carrier. Thus PCMAX,c does not provide any information to the eNB if CA is not configured. From eNB side, we do not see a strong need to mandate non CA capable UEs to implement it. 

Similar consideration applies to simultaneous PUCCH and PUSCH transmission as well. However, as it was already agreed both Type 1 and Type 2 PHR will be reported if the UE is configured with simultaneous PUCCH and PUSCH transmission, extended PHR format anyway needs to be supported by such UEs. It is simpler to include PCMAX,c to avoid introducing another new format.

Proposal 1: Extended PHR format is only required to be supported for CA capable and/or simultaneous PUCCH and PUSCH transmission capable UEs. 
2.2
PCMAX,c reporting for all PH or not
New highlight on SAR back off was brought up last meeting on whether PCMAX,c should be reported for virtual PH. We see no reason to reflect SAR back off in PCMAX,c for virtual PH as the motivation is to estimate PL and TPC. Therefore the assumption should be that the RAN4 agreement “PCMAX,c takes into account power management related additional backoff applied by the UE” [2] only applies to real PHR/Pcmax,c. 
For Type 1 PH for SCells, with all the parameters impacting PCMAX,c fixed [3], there is no need to report PCMAX,c for virtual PH.
For PCell, when simultaneous PUCCH and PUSCH transmission is configured, the cases were analysed in [4]. When there is only PUCCH or only PUSCH transmission, the understanding was real PCMAX,c will be used according to current RAN1 status, therefore no need to report PCMAX,c for virtual Type 1 PH or virtual Type 2 PH since the eNB already knows the value from the real PHR.
Proposal 2: Do not report PCMAX,c for virtual PHs. 
Regarding whether some real PCMAX,c could be omitted, our understanding is when there is PUCCH and PUSCH transmission at the TTI, PCMAX,c for type 1 and type 2 PHR for PCell are same, there is no need to report same value twice. However, different views were expressed during online/offline discussions last meeting, e.g. some considered it is still under discussion in RAN1 and RAN4. To progress in RAN2, a reasonable compromise between always reporting or always omitting is to indicate whether PCMAX,c is included depending on if it is same as previous Pcmax,c. Same indication applies to the pending issue of whether PCMAX,c of different cells of intra-band are same. And it is future proof when inter-band UL CCs are introduced.
Proposal 3: Indicate with one bit in the PH payload for each real PH whether PCMAX,c is present or whether the previous PCMAX,c in the same Power Headroom MAC CE is used instead. 
2.3
Any new PHR trigger for SAR back off change
To address the use case of simultaneous transmissions on 1x for voice and LTE for data, possible new PHR trigger for SAR back off change was discussed last meeting [5] with conclusion of “Will have to make sure the eNB is quite accurately aware of Pcmax changes due to terminal power management (not including (A)MPR) changes in Rel-10. Can study further whether this requires additional PHR triggering and how the trigger would look in detail.” [6].
Periodic PHR could somehow handle it as long as the reported PH already takes the additional back off into account as agreed in [2]. To ensure the eNB getting the information on time, additional trigger could be introduced to improve performance. 

One tricky thing to link the trigger to SAR back off is it might be difficult to specify and test because “RAN4 does not intend to specify the requirements for this additional power backoff” [2]. From RAN2 point of view, without touching the term, an easier and more efficient way to address the case is to introduce a trigger if PH, including SAR back-off impact which is/to be specified in RAN4, becomes smaller than a certain threshold (e.g. smaller than zero when power scaling down is applied as proposed in [7]), because what really matters is when the additional back off actually have impact when the UE is operating in power limited state. The trigger will also cover the case of UE power limitation with carrier aggregation.
The key difference from generalising it to PCMAX,c change threshold as proposed in [5] is when eNB schedules one CC in a TTI and multiple CCs in another, or even changes the "type" of UL allocation (i.e. number of allocated PRBs per CC, MCS, distance and size of allocated clusters in case of multi-cluster/multi-CC transmission, etc.) from TTI to TTI, PHR would not be unnecessarily triggered. And since RAN4 will only specify MPR/A-MPR but the actually applied max power reduction is UE implementation specific, it will be almost impossible from eNB to control triggering of PHR unless using a very high PCMAX,c change threshold, which on the other hand is against the purpose of introducing such additional trigger.

Proposal 4: Trigger PHR if PH becomes smaller than a certain threshold, e.g. zero. 
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Conclusion
In this contribution, we discussed the remaining issues on PHR/ PCMAX,c triggering and reporting with following proposals proposed:
Proposal 1: Extended PHR format is only required to be supported for CA and/or simultaneous PUCCH and PUSCH transmission capable UEs. 
Proposal 2: Do not report PCMAX,c for virtual PHs. 

Proposal 3: Indicate for each real PH whether PCMAX,c is present or whether the previous PCMAX,c in the same Power Headroom MAC CE should be used instead. 
Proposal 4: Trigger PHR if PH becomes smaller than a certain threshold, e.g. zero. 

Corresponding CR can be found in [8].
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