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1
Introduction 
Two open issues were proposed in RAN2#72 on PCMAX,C reporting for virtual PHR following the discussion in various RAN WGs[1]-[5]. One is that UE should report PCMAX, C for virtual PHR or not. The other one is how a novel PHR trigger (PCMAX, C change threshold) should be introduced or not. Both of the open issues were related to the regional SAR (Specific Absorption Rate) requirement. The SAR requirement scenarios include limited power transmission such as the UE adjust transmission power according to its proximity to human body and power backoff for dual transmitter function. [4]
This contribution provides ZTE’s considerations on the two open issues. 
2
Discussion
2.1 Issue 1- Reporting PCMAX,C for Virtual PHR or not?

There are two options for this open issue in RAN#72. 
Option 1) report PCMAX, C always for PCell (the two) and SCells

Option 2) report PCMAX, C depending on whether real or reference format is used for PCell and SCell (virtual indication can then be used to indicate the presence of PCMAX, C)

When SAR is not considered, it is unnecessary to report PCMAX, C for virtual PHR [4]  since MPR, A-MPR and ΔTc are defined as 0 dB [2] so that the PCMAX, C can be deduced by the eNB from MIN{ PEmax , Ppowerclass }.
When SAR is considered, if PCMAX, C  is reported only for Scheduled CC (real PHR case), which means no PCMAX, C  reporting for non-scheduled CC (virtual PHR case), the final PCMAX, C may not be calculated only by MIN{ PEmax , Ppowerclass }since the power backoff employed by the UE is not known by the eNB. It is noticed that RAN4 is still working on the definition of PCMAX, C. In RAN4 #57, following agreement was reached regarding PCMAX, C in PHR: “PCMAX, C takes into account power management related additional backoff applied by the UE” [11]. Since there is no power backoff information in virtual PHR cases, it is still unclear how the PCMAX, C should be formatted for the virtual PHR case. The usefulness of PCMAX, C for virtual PHR is still vague. Therefore, we prefer UE should not report PCMAX, C  for virtual PHR before RAN4’s study on PCMAX, C is fnished.
Proposal 1: UE should not report PCMAX,C for virtual PHR before RAN4’s study on PCMAX, C is fnished. 

2.2 Issue 2- How Should a PHR Trigger be introduced based on PCMAX,C Change?
The summary in the RAN2#72 on this issue states that  “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.”. And RAN4 is also considering to include SAR related power backoff in PCMAX, C calculation.
In details, there are suggestions to introduce a new PHR trigger based on PCMAX, C  change. One original proposal [9] is listed as follows. “Agree to include a new PHR trigger that is based on Pcmax,c change alone without specific wording regarding simultaneous transmissions on other radio technologies”. Accordingly, some sample texts are listed [9] more specifically on the trigger. “prohibitPHR-Timer expires or has expired and the configured UE transmitted power on any carrier, PCMAX,C, changes more than configPCMAX,CChange dB since the last transmission of a PHR when UE has UL resources for new transmission.”.

In general, we can consider two kinds of typical scenarios: dual transmission and proximity to human body. Dual transmission may occur continuously for a period of time or periodically or randomly according to different service characteristics. Accordingly, it is hard to estimate the power backoff occurrence time and the corresponding value. In details, for the dual transmission of VoIP service for CDMA 1xRTT and ftp upload service for LTE in the same terminal, the simultaneous transmission may occur every 20ms. And there are two methods for the UE to perform power backoff: only applying power backoff per talk spurt, or applying power backoff continuously during the CDMA call. For the first approach, PCMAX, C change occurs twice with each talk spurt for the transmission of the CDMA voice packet and for the transmission of LTE PS packet afterwards. For the second approach, PCMAX, C changes only at the beginning of the VoIP service and at the end of the whole call. From power management point of view, the first approach is more efficient but requires more frequent PCMAX, C change. If the PCMAX, C change based PHR trigger is introduced, this approach means more frequent PHR reporting and thus more signalling overhead. Though the second approach needs much less signalling, it may not be acceptable due to its low power efficiency. RAN2 should first consider which of the two approaches is more appropriate. In addition, it may also require irregular power backoff due to dual transmission of some other kinds of mixed services or proximity to human body. According to different power control strategy and the distance from human body, the timing and the value of power backoff performed by the UE may vary. The PCMAX, C change should be made known to the eNB for further efficient power management if the UE transmit power variation exceeds a certain threshold.
If the prohibitPHR-Timer is reused for the PCMAX, C change based PHR trigger (we can refer it to “new PHR trigger”) and a typical value is configured, e.g. as commented from the last meeting, 200ms, the PHR will not be able to be reported to the eNB in time and this will make the new PHR trigger less useful. So if SAR related power backoff situation occurs, the prohibitPHR-Timer should be configured with smaller values or disabled. However, it is risky to disable this timer during SAR occurrence since it may result in too many PHR reporting in a very short period of time considering the already supported several PHR triggers. Smaller values of the timer may result in significant signalling overhead, which should be also considered seriously. One appropriate configuration of the newly introduced parameter configPCMAX,CChange dB can also help to reduce unnecessary PHR reporting, however it should not be configured too high to not trigger PHR reporting when SAR related power backoff does occur. Currently, the prohibitPHR-Timer value supports configurations of (0,10,20,50,100,200,500,1000 subframe) [13] , RAN2 may consider whether the value range is sufficiently flexible to support the new PHR trigger. The actual configuration of the timer can be considered as eNB implementation issue and  additional values for this timer can be considered later.
Currently, PCMAX, C is included in the PHR MAC CE. If PCMAX, C change should be known by the eNB in time, as far as we can see, one simple method should be to trigger PHR. Therefore, we suggest RAN2 should first introduce this new trigger in Rel-10 and consider optimizations in future releases when the definition of PCMAX, C becomes clear in RAN4.
Proposal 2：RAN2 should consider the introduction of PCMAX, C change based PHR reporting in Rel-10.
Proposal 3：RAN2 may consider additional values for prohibitPHR-Timer configuration and approriate means to reduce signalling overhead due to PHR reporting in future releases.
3
Conclusion 
In this contribution, we have discussed the issues on PCMAX,c reporting for virtual PHR and the new trigger for PHR. The related proposals are:
Proposal 1: UE should not report PCMAX, C for virtual PHR before RAN4’s study on PCMAX, C is fnished. 
Proposal 2：RAN2 should consider the introduction of PCMAX, C change based PHR reporting in Rel-10.
Proposal 3：RAN2 may consider additional values for prohibitPHR-Timer configuration and approriate means to reduce signalling overhead due to PHR reporting in future releases.
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