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1 Introduction

At RAN1#75 some progress has been made on uplink power control and the following was agreed [1]: 

· 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

Besides, the following working assumption was reached
· The association of (P0, alpha) with a UL subframe is separately configured via RRC

· For PUCCH PC, no enhancements (including both over-the-air and backhaul enhancements) relative to Rel-11

In this contribution discuss the PHR related issues as well as other aspects.
2 Discussion
2.1 On need of PHR enhancement
Power headroom report (PHR) is required for link adaptation and scheduling. If there is still power available at the UE and data in the buffer, it is desirable to increase the allocated bandwidth or transport format of the UL transmission so as to use all the available power.  

In eIMTA, there are two types of uplink subframes, i.e. fixed uplink subframes and flexible uplink subframes. The flexible uplink subframes can dynamically be used for either uplink or downlink transmissions. Whether a subframe is fixed or flexible can be implicitly determined by the higher configured UL and DL reference TDD configurations. Since it was agreed that two different open loop PC parameter sets will be configured for the two uplink subframe sets and close loop TPC will also be accumulated separately, the power headroom for the two subframe sets will be different and it is beneficial for the eNB to get both. The PHRs for the two subframe sets can be supported by current PHR mechanism since PHR is sent in a subframe when a UE has PUSCH transmission and PHR calculation is based on subframe in which it is sent. Therefore, PHRs for the two subframe sets can be obtained by eNB implementation, e.g. the eNB could schedule PUSCH transmissions in corresponding subframes when the power headroom report is triggered. 
On the other hand, it is possible for the eNB to estimate the power headroom corresponding to one parameter set based on the reported value corresponding to the other set. To do so there are two unknown variables, i.e. pathloss and the closed loop component, and the problem is lacking information on the split between path loss and closed loop part. But path loss can be estimated from the RSRP report, and if PL is known the closed loop component can be estimated from difference in received power. Alternatively the received power difference can between the two sets be used to estimate the closed loop part of the non-reported set. It should be noted that only the power difference is concerned in the PHR derivation and some power control inaccuracy (in the order of dBs as defined by RAN4 requirement ) will anyway be introduced at the UE side, it will be sufficient for the eNB to make an estimation of such difference and use it for scheduling and link adaptation. It was also proposed in [2] to enhance the PHR by reporting multiple PHRs of the two subframe sets. It should be noted that this will inevitably bring in nontrivial specification work to both RAN1 and RAN2. Such effort is not preferred unless there is evaluation showing tangible performance benefit.
Proposal: One power headroom reporting is used for both UL power control sets.  

3 Conclusion

In this contribution we discuss some of the remaining details for finalizing the enhancement to uplink power control. Based on our observations we make the following proposals: 

Proposal: One power headroom reporting is used for both UL power control sets.  
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