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1 Introduction
In RAN1#75, uplink power control was discussed in TDD eIMTA, with the following agreements:
· P0 and alpha configuration for the two subframe sets is via RRC signalling

· For power control command step size, no change relative to Rel-11

· FFS PHR related issues till RAN1#76, especially regarding whether current PHR mechanism can have PHR reports for the two subframe sets

· FFS till RAN1#76, including at least the following issues:

· Application of power control commands

· Alt 1: separate power control commands only

· Alt 2: configurable between separate and joint power control commands

· TPC timing issues, if any, for configuration #0

· SRS power control related issues

In this contribution, PHR operation is further discussed.
2 Discussion

With the current specification, when triggered by the higher layers, the UE will report PHR for the subframe where PUSCH is transmitted. In other words, the current PHR mechanism is that PHR is reported on a per subframe basis. In TDD eIMTA with dual uplink power control subframe sets configured, the uplink transmission power for the flexible subframes can be much higher than the fixed subframes. Therefore power headroom can also be significantly different between the two subframe sets, and it is necessary to study whether PHR shall be enhanced for TDD eIMTA.
It is possible for eNB to get PHR for each subframe set with existing mechanism, i.e. when PHR is triggered by the UE higher layers, eNB can schedule PUSCH in a subframe set in order to obtain the PHR for the corresponding subframe set. The PHR for the other subframe set can be obtained by scheduling another PUSCH in the corresponding subframe set after the next PHR triggering event occurs. 
This implementation method requires eNB to know the time when PHR is triggered by the UE higher layers. It is noted that the current PHR trigger event includes pathloss change higher than a threshold, periodicity timer, Scell activation, etc. Except the case of the pathloss change event, the eNB should be able to know when PHR is triggered at UE side. Therefore, as one option, eNB can configure periodic PHR and disable pathloss change triggering for UEs in order to use the implementation based method to get PHR as above. 
As shown in Figure 1 [2], very few UEs (less than 5%) in eIMTA scenarios will transmit at a power level higher than 10dBm, even when the open loop parameter for the flexible subframe set is set 20dB higher than the fixed uplink subframes. This means that PHR may in general be required only for few UEs in TDD eIMTA scenario, and any benefits of enhanced PHR for eIMTA may only exist for the small percentage of UEs.
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Figure1: UE Tx power CDF with dual uplink power control subframe sets
There are some restrictions by using the above implementation methods for PHR in TDD eIMTA. First, pathloss change triggering for PHR may not be used in TDD eIMTA when dual uplink power control subframe sets are configured. However, as the typical scenarios for TDD eIMTA are small cells where UE speed is low, it is not a problem if pathloss change triggering for PHR is not used for less than 5% UEs. Second, there is some eNB scheduling restriction if PHR for two subframe sets are desired. In other words, once PHR is triggered by UE higher layers, eNB shall first schedule PUSCH in an uplink subframe corresponding to the subframe set for which PHR is desired. Again since only less than 5% UEs may require two PHRs, the impact of such scheduling restriction is expected to be minimal.
Since very few UEs (less than 5%) in typical eIMTA scenarios may in general get benefit from power headroom reporting. The potential gain (if any) of any enhanced PHR mechanism over the existing PHR mechanism can only be enjoyed by the less than 5% of UEs. 
To conclude, considering that existing PHR mechanisms can be used and the limited potential gain that can be achieved with PHR enhancement, we don’t see the necessity to introduce PHR enhancements in the specification for eIMTA.
Proposal: The existing mechanisms are used to obtain PHR for the two subframe sets in TDD eIMTA by eNB implementation, no specification work is necessary for PHR enhancement.
3 Conclusions
In this contribution, remaining details of PHR procedure is discussed. We propose that the existing mechanisms are used to obtain PHR for the two subframe sets in TDD eIMTA by eNB implementation, no specification work is necessary for PHR enhancement.
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