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Discussion/Decision 
1 Introduction

It was discussed and agreed to use P bit to indicate whether UE applied an additional power backoff due to power management [1]. A remaining question is the applicability of the new feature, which is discussed in the contribution.
2 Discussion 
In REL-10 PHR, ENB is provided with Power Headroom and Pcmax, which give complete view of the power status of a UE in a given scheduling status. However it does not give the information on how the power status will change in different scheduling status because of following facts.

· Pcmax is affected by various factors like scheduling status, system bandwidth, frequency band etc;
· When scheduling status changes (e.g. more RBs are allocated), Pcmax may change as well. Hence even if ENB knows Pcmax for a certain scheduling status, ENB may not know Pcmax for different scheduling status;
· If Pcmax for a scheduling status is not known to ENB, ENB cannot estimate the PH for the scheduling status. 
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Shortage


Let’s assume that UE reports PH at t1 for scheduling status of [RB = x, MCS = y]. Based on the reported PH, ENB decides to increase the scheduling to [RB = (x+n), MCS = (y+m)] at t2. Because of changed scheduled status, Pcmax changes without ENB’s noticing it. Hence, it is possible that PUSCH power exceed the Pcmax. To overcome the problem, ENB can track/database the Pcmax per scheduled status. ENB could then estimate Pcmax correctly based on the previously reported/databased Pcmax.   

Since Pcmax affected by normal backoff (i.e. MPR, A-MPR) and Pcmax affected by P-MPR would be quite different, ENB needs to distinguish them in making Pcmax database, which is one of the main motivation of P bit. 
All above operations are possible only when both Pcmax and PH are reported. If REL-8 PHR format is used, Pcmax is not reported and ‘learning Pcmax’ is not achievable hence cannot be a motivation to use P bit. 
Observation 1: ENB is not be able to learn Pcmax changing pattern with the information provided in REL-8 PHR format

However, one can argue that P bit is still useful because it gives a hint to ENB why PH changes a lot suddenly. Without P bit, it may not be possible because PHR triggering is UE controlled and ENB does in general not know why PHR is triggered. It is not clear whether such hint is valuable or not. 

Observation 2: P bit in REL-8 format provides information to ENB that the changed PH is because of P-MPR which may or may not be useful information
As seen above, the usefulness of P bit in REL-8 format is not clear. The question would be then how big/small the impact it has. Because of available R bit in REL-8 format, it seems not difficult. However one concern would be that it should be ensured that P bit is not set to 1 in earlier release network. In the current specification, it seems not possible because UE does not know the release of serving ENB. Additional specification work seems required for it. However one can argue that additional standardization is not required because ENB would simply not look at the ‘R’ bit.
Observation 3: Using P bit in REL-8 format has small impact to standardization.

If the intention is to use P bit only in REL-10 network, one can wonder why it is an issue at all. REL-10 network has a mean to learn Pcmax by configuring extended PHR format. The only benefit of configuring normal PHR format in REL-10 network is overhead reduction which has not been considered as strong motivation so far.

Observation 4: The benefit of P bit is achieved by configuring REL-10 PHR format (i.e. the gain is achievable without this change). 
Observation 5: The benefit of using REL-8 format and P bit together is overhead reduction which may not be very important.
3 Conclusion
Based on the observations made above, we believe that using P bit in REL-8 format is not essential feature to be supported. It is proposed to limit P bit only to REL-10 format.
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