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1 Introduction

According to current Dual connectivity (DC) status, following agreements have been made on DC PHR topic:

· Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities.

· Periodic and Reconfiguration triggers PHR to corresponding MAC entity.

· PHR prohibit timer is started when a MAC entity sends PHR.

The first agreement is about the current adopted events which will trigger PHR reporting for DC scenario.  Three events been adopted by 3GPP cover pathloss change, P-MPR change and Scell activation. UE power scaling and the impact of power scaling in system performance in dual connectivity is being discussed in RAN1. For such UE power limit situation, the scheduling decision at MeNB and SeNB may not be fully executed due to limited transmitting power. Hence the system performance may be impacted if MeNB and SeNB not aware of such UE power scaling situation and continue to make aggressive scheduling decision. So it is important to let MeNB and/or SeNB aware of the UE power limited situation as early as possible to allow for appropriate scheduling operation. PHR is designed to let eNB know UE’s power headroom therefore it is suitable scheme for informing the UE power scaling situation. But according to above agreement, there is no such behaviour for UE to report PHR to eNB when it is in power limited situation.

This contribution discusses this issue and provides proposal accordingly.
2 Discussion

For DC scenario, if two base stations do not know the UE power limitation situation (ie. power scaling), MeNB and SeNB may continue to make aggressive scheduling decision, which in fact can not be executed at UE side due to transmit power limitation. This may lead to valuable frequency resource waste and impact system performance. Hence it is important to let base station know that a DC UE is in power limited situation to guarantee efficient scheduling operation at MeNB and SeNB. PHR can be used to inform the eNBs of the UE power headroom when power scaling is performed at the UE. 
Observation 1: PHR can be used to inform the eNBs of the UE power headroom when power scaling is performed at the UE. 
If the eNBs are aware of that the UE is going through the power scaling, the eNBs may perform conservative scheduling. Eventually, the UE power scaling situation would be resolved after some period. DC UE may resume to normal operation and may not be in power limited situation shortly. After this transient period, if there is no further information indicating to two eNBs, two eNBs will continue to think that UE is in power limited situation and continue to do conservative scheduling accordingly. It is clear that this is not an optimized situation since UE’s transmitted power can not be fully explored. Hence it is beneficial to let two eNBs know that the previous identified power-limited UE has resumed back to normal situation. 

Observation 2: it is beneficial to let the eNBs know when the UE power scaling is not applied. DC UE triggers PHR report to both MAC entities after it is transient from power limited situation to normal power situation and there is no other PHR triggered during this transition period. 
The key issue is that how to identify /define the UEs in power scaling. This can be based on UE implementation or define new event to trigger UE to identify its power limitation situation. For example, this can be based on UE’s power scaling situation. And detail event can be defined later. 
Similarly, for a DC UE who is previously regarded in power limited situation, after some transient time period, UE may be resumed back into normal power situation. For this situation, if here is no other event triggering the PHR report, then UE will trigger PHR report so that two eNBs know that UE has resumed back to normal situation. On the other hand, during this pre-defined time period, if another event triggered the PHR report, then UE no need to trigger new PHR because two eNBs already know the related PHR information and know that UE has turned back to normal situation.
The identification of whether the UE is going through power scaling can be further discussed and detail of the event can be defined later after the UE power scaling aspects are finalised in RAN1.  
Based on above discusses/observations, we have following proposals:
Proposal 1: define new events for DC PHR trigger:

· For a DC UE who is regarded as in power-limited situation, PHR is triggered to both of two MAC entities

· For DC UE who transients from power limited situation to normal power situation, and if there is no PHR triggered during this transient time period, new PHR is triggered to both MAC entities

3 Conclusions
This contribution discussed how to inform the eNBs that the UE is going through power scaling which would assist the eNB of UL appropriate scheduling. The following proposal is made.

Proposal 1: define new events for DC PHR trigger:

· For a DC UE who is regarded as in power-limited situation, PHR is triggered to both of two MAC entities

· For DC UE who transients from power limited situation to normal power situation, and if there is no PHR triggered during this transient time period, new PHR is triggered to both MAC entities
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