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Introduction

At the last meeting, the criterion of P-MPR triggering was argued and the baseline of triggering PHR was agreed as the actual P-MPR change which means the change of required power backoff value regardless of the existence of impact to Pcmax,c [1]

 REF _Ref291785610 \n \h 
[2]. Another P-MPR value introduced as triggering condition was the effective P-MPR which means power backoff value regarding the existence of impact to Pcmax,c [3]. That is, without impacts to Pcamx,c, the effective P-MPR value is 0.
In current MAC spec [4], P bit is described as following;
“P: this field indicates whether the UE applies an additional power backoff due to power management (as allowed by P-MPR [10]). The UE shall set P=1 if the corresponding PCMAX,c would have had a different value if no additional power management had been applied”
 This description would represent that P bit setting is defined on the effective P-MPR value. However, we think the definition would have a problem. In this contribution, we would introduce a problem corresponding to P bit setting based on the effective P-MPR and suggest more discussion about P bit setting.
P bit setting
In our understanding, P bit setting in PHR MAC CE would aim to learning the trace of Pcmax,c change due to power management. There are two possible alternatives of P bit setting, one is that P bit indicates the actual P-MPR value in a CC and the other is that P bit indicates the effective P-MPR value in a CC. 
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Figure 1: P-MPR learing, P bit indicates the actual P-MPR
Figure 1 shows the example of P-MPR learning on the basis of P bit indicating the actual P-MPR. In this example, when Pcmax,c is transmitted by UE at Nth TTI, P bit would be set to 1 because P-MPR value, which is lower than MPR value, does not impact the change of Pcmax,c but exists, i.e. power management occuring due to 1xRTT transmission or other SAR effect. By this Pcmax,c value with P bit (=1), eNB would estimate current P-MPR value as the range being lower than the reported Pcmax,c value. And at the next scheduling time (N+1th TTI in Figure 1), supposing that MPR value might decrease due to a different type of resource allocation and modulation level from Nth TTI and it be smaller than P-MPR, eNB would grant a scheduling information to UE considering an estimated MPR value depicted in Figure 1. For the corresponding grant, UE would calculate its uplink power and trasmit with the remaining power as much as PH, which would be induced from the difference between the actual P-MPR in UE side and the conservatively learned P-MPR in eNB side. There would be some loss of optimization but not be scailing down in UE side.
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Figure 2: P-MPR learng, P bit indicates the effective P-MPR
Figure 2 shows the example of P-MPR learing on the basis of P bit indicating the effective P-MPR. In this alternative, even for the same circumstances in Nth TTI, UE would unset P bit (=0) since of P-MPR value existing but not dominating MPR value. Through this Pcmax,c report, eNB would predict there is no P-MPR. Hence, at the next schedulig time (N+1th TTI), eNB would not consider P-MPR value and schedule only based on the learned MPR value, which would be quite lower than actual P-MPR value and cause scailing down in UE side as like Figure 2. This alternative could indicate effective the change of Pcmax,c due to power management and, however, would involve potential scailing-down problem.
 We could sum up above observations as like the following:

Observations

- Alternative 1(P bit indicates the actual P-MPR) could not indicate the exact used P-MPR value but could inform P-MPR existence and conservative P-MPR value.
- Alternative 2(P bit indicates the effective P-MPR) could indicate the exact used P-MPR value but could not inform P-MPR existence, and scaliling down in UE side would be likely to occur in future schedling.
 As for observations, we prefer alternative 1 because it would be more concrete and have no power control error (e.g. scailing down). However, these observations should be confirmed by RAN1 and RAN4, and final decision should be reflected in TS36.321.
Proposal 1: P bit should indicate the actual P-MPR existence for future scheduling.

Proposal 2: RAN2 would need to ask RAN1 and RAN4 to confirm above observations and whether current P bit setting based on the effective P-MPR value is sufficient.

Proposal 3: If it is confirmed that current P bit setting have a problem, we kindly suggest the correction of the description for P bit in TS36.321. The correction is shown in Annex. Text Proposal.
Conclusion

We think the current description of P bit in TS36.321 would have a problem due to serveral observations and would suggest above proposals.
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Annex 1. Text Proposal

---------------------------------Start of the change---------------------------------
1.1.1.1 6.1.3.6a
Extended Power Headroom MAC Control Element 

-
P: this field indicates whether the UE applies an additional power backoff due to power management (as allowed by P-MPR [10]). The UE shall set P=1 if the corresponding PCMAX,c would have had a different value if no additional power management had been appliedpower backoff due to power management have been applied regardless of PCMAX,c changing;
---------------------------------End of the change---------------------------------
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