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1 Introduction

In carrier aggregation, uplink power control is performed independently for each cell due to different frequency band and/or different interference situation. With the same reason, it is nature to follow the same principle for dual connectivity. However, different from carrier aggregation, for dual connectivity, different schedulers in different places need to be supported. It implies that management of the UE transmit power becomes more complex. 
This paper tries to discuss this issue.
2 Discussion
In carrier aggregation, Power Headroom (PH) per cell is only reported. So, when performing multiple UL transmissions, the UE could become in power-limited state because the scheduler may not know whether the sum of the transmit power for each cell exceeds the total transmit power of the UE. However, thanks to a centralized scheduler, the scheduler has a means to cope with it by allocating multiple UL grants in a conservative manner.
In dual connectivity, there are distributed schedulers in different places and each scheduler operates independently (Note that there could be some co-ordination with each other in a static manner). So, different from the centralized scheduler, each scheduler does not know whether the UE is scheduled by other schedulers or not. Due to the fact, the management of the UE transmit power becomes complex. Figure 1 shows an example of UE power management in distributed schedulers. If each scheduler follows aggressive resource allocation, the total transmit power of the UE would easily exceed the maximum when schedulers in the MeNB and the SeNB schedule the UE. Otherwise, if each scheduler follows conservative resource allocation, the total transmit power of the UE would be underutilized when scheduler only in the MeNB schedules the UE.
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Figure 1. Power management by distributed schedulers
Observation 1: Due to distributed schedulers, the management of the UE transmit power becomes more complex and so, the total transmit power of the UE could easily either exceed the maximum or be underutilized.

When it comes to a serving cell priority, there is no prioritization between the serving cells in carrier aggregation because a certain RB is not mapped to a certain serving cell. In this sense, when sum of the transmit power of each serving cell exceed the maximum, power scaling with same scaling factor is applied to the transmit power of each serving cell.

In dual connectivity, depending on U-plane architecture alternatives [1], transfer of important messages such as SRB data can be limited to the MeNB. It implies that prioritization between serving cells may need to be considered when power scaling is applied, e.g., prioritizing the transmit power to the MeNB over that to the SeNB.

Proposal 1: Prioritization between the MeNB and the SeNB should be considered in terms of at least power scaling of the transmit power.
3 Conclusions

In this contribution, the management of the UE transmit power in distributed schedulers was discussed. So, It is proposed to discuss the followings:
Observation 1: Due to distributed schedulers, the management of the UE transmit power becomes more complex and so, the total transmit power of the UE could easily either exceed the maximum or be underutilized.

Proposal 1: Prioritization between the MeNB and the SeNB should be considered in terms of at least power scaling of the transmit power.
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