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1. Introduction

    For TDD e-IMTA, it was agreed to have two sets of power control parameters, both open-loop and close-loop for different subframe sets:
· In UL, 
· Up to two sets of subframes  will be UE-specifically signaled per serving cell
1. A potential UL subframe  will belong to one of the above mentioned sets

· Up to two sets of open-loop power control parameters (Po and alpha) are defined

1. These parameters are applicable to PUSCH and SRS channels
· TPC commands are accumulated separately for each subframe set
In RAN1#75 meeting, the following further agreements were made:

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

Working assumption:

· 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, we further discuss how to handle the TPC timing issues for UL-DL configuration 0.
2. Discussion 

For TDD UL-DL configuration 0, a TPC command can be associated with two different UL subrame.
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The two uplink subframes can be configured with different subframe sets and the required TPC command may not be the same as the interference situation of two subframe sets would be quite different. Therefore a single TPC command may not be sufficient. We discuss DCI format0/4 and 3/3A separately in the following.

DCI format 0/4

For DCI format 0/4, if the UL index field is set to ‘11’, UE would get UL grant in two subframes and also apply the TPC command twice. If we rely on the scheduler restriction to solve the issue, the UL index 11 can only be used for the case that the required TPC command required for the two subframe sets are the same and two different PDCCH/ePDCCH are required to signal UL grants for two subframes, which means the downlink control overhead would be almost doubled. To increase the applicability of two subframe scheduling and also to reduce the downlink control overhead, a remapping of UL index and TPC field can be considered. As the UL index ‘00’ is currently not utilized, if it is used to indicate UL grants in two subframes with different TPC command combinations, the applicability of two subframes scheduling can be doubled as the available TPC commands  combinations for the two subframe sets are also doubled. An example of the remapping can be found in the below figure 1. Note that the reserved state is not likely to be utilized in the future as the probability of introducing a feature for a specific UL index value is quite low.
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Fig.1 An example of UL index and TPC joint remapping for power control 

Proposal 1: It is proposed to use UL index and TPC joint remapping for power control of multi-TTI scheduling via DCI format 0/4 in UL-DL configuration 0.
DCI format 3/3A
For DCI format 3/3A, the TPC command transmitted in subframe 1/6 would be mapped to two subframes while the TPC command in subframe 0/5 would be mapped to one subframe. One alternative is to remap the TPC command as done in proposal 1, while without changing the current format only 4 states could be utilized. Another alternative could be mapping the TPC command to a specific subframe set. As DCI format 3/3A is mainly designed for SPS, it seems also fine to map the TPC command carried by DCI format 3/3A to the legacy subfame set where SPS/PUCCH would take place.
Proposal 2: For DCI format 3/3A, TPC remapping or map the TPC command to a specific subframe set can be considered for UL-DL configuration 0.
3. Conclusion

In this contribution, the remaining issues regarding UL power control for e-IMTA are discussed and we propose the following:
Proposal 1: It is proposed to use UL index and TPC joint remapping for power control of multi-TTI scheduling via DCI format 0/4 in UL-DL configuration 0.
Proposal 2: For DCI format 3/3A, TPC remapping or map the TPC command to a specific subframe set can be considered for UL-DL configuration 0.
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