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1
Introduction 
In RAN2 73, one Rel 10 CR was already approved as the discussion basis for PHR trigger in additional power backoff [1].

· prohibitPHR-Timer expires or has expired and the additional power backoff due to power management (as allowed by P-MPR [10]) for at least one activated Serving Cell with configured uplink has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission.
The additional power backoff may be brought by the SAR requirements such as the power backoff on one RF due to the simultaneous 1xRTT talk on the other RF.

In the discussion in RAN2 73bis, RAN2 further confirmed that

“Confirm that currently the trigger is only based on actual used PMPR change by the UE, independant of any impact to Pcmaxc. I.e. if the actual power backoff due to (MPR+AMPR) is already 6dB and backoff due to power management changes from 1 to 5 dB which might be more than trigger, than PHR report is triggered although the power management has no impact to Pcmax.” [2]
In addition, it is also noticed that the trigger above has some arguments. “After offline discussion, it became clear that the situation is not stable yet”[2]
This paper tries to tackle the issue. 
2
Discussion
There are several issues on the P-MPR triggered PHR, as far as we can see.

Issue 1: Should P-MPR change be considered with path loss change together?

Since the P-MPR and path loss varies independently, there are some drawbacks if their effects on PHR trigger are considered separately.  For instance, if P-PMR increases and the corresponding power backoff is changed more than PathlossChange while in the same period path loss decreases a lot where the change is also larger than PathlossChange, the comprehensive PH may remain the same. However, according the current text shown in the approved CR text [1], an unnecessary PHR will be triggered.  Another example is P-PMR and path loss both increases but either change is less than PathlossChange. Following the current trigger design, no PHR should be done but the comprehensive effect may actually require a PH change. Consequently the missed PHR leads an optimistic grant for the UE. 

In order to introduce a more accurate PHR trigger, the comprehensive effect of path loss change and P-MPR change is expected to be considered simultaneously.  A possible candidate consideration is listed as below: 

-
prohibitPHR-Timer expires or has expired and the sum of the path loss and P-MPR for at least one activated Serving Cell with configured uplink has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission.

Proposal 1: The comprehensive effect of path loss change and P-MPR change should be considered simultaneously on PHR trigger.
Issue 2: What about P-MPR trigger in virtual PHR case?
This issue is raised in [4]. In details, since P-MPR is set zero in virtual PHR case, if virtual P-MPR is considered under virtual to real switch, unnecessary PHR may be triggered.
A direct solution is the impact of virtual P-MPR should be eliminated.  In another sentence, P-MPR change should be calculated only with real-PHR. The reference point of P-MPR change may be either the time when recent real P-MPR is used or the time when the virtual P-MPR is used. Since it is a UE implementation issue, a note would be fine for the illustration. 
Proposal 2: A note would be fine in UE implementation to calculate P-MPR change without dynamic CC scheduling such as switch from virtual PHR to non-virtual PHR.

If the proposals above can be agreed in RAN2, the text change in [5] is expected to be applied as a starting point for CR.

Proposal 3:  If the proposals above are agreed by RAN2, the text change in [5] is expected to be discussed.

3
Conclusion 
In this contribution, we have discussed the issues of PHR trigger in additional power backoff. The related conclusions are:
Proposal 1: The comprehensive effect of path loss change and P-MPR change should be considered simultaneously on PHR trigger.
Proposal 2: A note would be fine in UE implementation to calculate P-MPR change without dynamic CC scheduling such as switch from virtual PHR to non-virtual PHR.
Proposal 3:  If the proposals above are agreed by RAN2, the text change in [5] is expected to be discussed.
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