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1
Introduction 
In RAN2 77bis UP sessions, sevearl issues realted to PHR were discussed. A common understanding in the discussion was that we should reuse the Rel-10 as much as possible.  Accordingly, this paper starts from the Rel-10 defintion on PHR for additional power backoff  and analyze the poetential impact caused by Rel-11. 

Following R-10 definition, the power back off related PHR trigger mentioned above is defined as follows[1]. 
-
prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the actived Serving Cells with configured uplink: 
-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.

Specifically, 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 addition, the pathloss related trigger for PHR is also found as follows:
 -
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;
Finally, the calculation of PHR for serving cell 
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is related to the configured UE transmission power 
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 and the downlink pathloss estimate calculated in the UE
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. In details,  taking type 1 PHR as an example, it is calculated as follows. [2]
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Where, 
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is impacted by the power backoff due to the SAR requirement [3].
Due to the comprehensive impact of the power back off related PHR trigger and the pathloss trigger, some PHR miss and PHR redundant issues may be identified for further discussion under the R11 scenarios based on R2-121240 [4].  

2
Discussion
In our understanding, the real reason to have a trigger for PHR is that it is expected a trigger can be mapped to a PH change. For instance, as shown in Figure 1, the power backoff due to SAR requirement is less than the PHR trigger threshold (dl-PathlossChange dB), the mapped PH change will be smaller than a PH threshold. In this case, since not much PH is changed, it will be not necessary to have a PHR, and therefore no PHR should be trigged. On the other hand, if the pathloss change is over the the PHR trigger threshold (dl-PathlossChange dB), the mapped PHR change will cause a higher PH change than a PH threshold. Therefore, a PHR should be done.

Based on the understanding above, we study the PHR miss and PHR redundancy in following sections.

[image: image6.emf]PH change cased by 

required power backoff

PH change caused by 

path loss change

PHR trigger threshold

required power backoff due 

to power management

 path loss change

Mapped to the change 

of PH

PH threshold


2.1 PHR miss

PHR miss means there is a need to have a PHR however no PHR is really triggered.
As shown in Figure 2, for one UE, the power backoff due to P-PMR change (blue bar) and the path loss change (yellow bar) may be of the same change direction (i.e. increase or decrease at the same time). If either of the change is less than a threshold (red bar), following the current R10 definition, no PHR will be triggered.  But, due to the independency of power management and path loss change, the corresponding impacts will be added up on the requirement of PH. In another sentence, the comprehensive effect of power backoff and the path loss may actually change more than the PH threshold and therefore it is better to have a PHR. 

In addition, in Rel-11, the pathloss change in various TAG may be independent. For example, in CA scenario 4, the pathloss on the RRH downlink may change fast when the UE is moving from the RRH cell centre to the RRH cell edge while the pathloss change for the Macro cell is slow. Therefore, the PHR miss chance would be more frequent than that in Rel-10 where only one pathloss reference cell is defined. 
In short, the missed PHR in Rel-11 will lead more optimistic/pessimistic grant for the UE.
Observation 1:  MTA increases the chance of PHR miss and accordingly causes more optimistic/pessimistic grant for the UE.
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Figure 1 Example of PHR miss

2.2 PHR Redundancy
PHR redundancy means the PHR triggered is not necessary.

As shown in Figure 2, for one UE, the power backoff due to P-PMR change (blue bar) and the path loss change (yellow bar) may be of diifferent change direction (i.e. one increases and the other decreases at the same time). Assume the power backoff is less than the threshold (red bar) but the path loss change is over the threshold, following the current R10 definition, a PHR will be triggered.  But, due to the independency of power management and path loss change, the corresponding impacts will be added up on the requirement of PHR and therefore the comprehensive effect on PH of power backoff and the path loss may actually change less than the PH threshold. Therefore the PHR is redundant.
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Figure 3 Example of PHR redundancy
Similar to the reason listed in 2.1, MTA increases chance of PHR redundancy with more pathloss changes introduced in the various TAGs.
And, we also understand, PHR redundancy may only waste UE’s power and would do no harm to the system. In addition, PHR itself is not always accurate since it is an estimate to the later power distribution. Therefore, it will be great if this redundancy issue can be addressed with tackling PHR miss issue at the same time and no specific mechanism should be considered alone.
Observation 2:  MTA increases the chance of PHR redundancy but may not be a critical issue.
3
Conclusion 
In this contribution, we have discussed the issues of PHR trigger caused by MTA. Accordingly we have:
Observation 1:  MTA increases the chance of PHR miss and accordingly causes more optimistic/pessimistic grant for the UE.
Observation 2:  MTA increases the chance of PHR redundancy but may not be a critical issue.
Proposal: RAN2 to discuss if the comprehensive effect of power backoff and pathloss change should be considered for PHR trigger in Rel 11.
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