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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
· FFS on
1. whether the subframe set is signaled in semi-static or dynamic manner
2. details of how to determine the parameters of each PUSCH and SRS transmission 
3. whether to enlarge TPC steps assuming the same number of TPC bits as in current specification
4. PHR operation
However, how to associate the power control parameters to each transmission is still unclear. In this contribution, we show our views regarding this issue to finalize the rest of details in this area. 
2. Discussion 

We consider there are mainly two categories of solutions to associate the power control parameters: one is to embed the information in the UL-DL reconfiguration message, and the other is to embed the information in the corresponding DCI format, which are discussed below in more details. 
Association via UL-DL reconfiguration message

In last meeting, the working assumption of using UE-group-common (e)PDCCH to perform UL-DL reconfiguration has been confirmed. The L1 signalling would at least contain the information which subframe UE should treat as DL subframe to perform (e)PDCCH monitoring or CSI measurement. In addition, the message could also contain the information which possible UL subframes UE should associate with power control parameter set 1 and which possible UL subframes UE should associate with power control parameter set 2. With this manner, the association can be done on a per-subframe basis without ambiguity, i.e. for a PUSCH/SRS transmitted on a specific subframe which power control parameter set would depend on which power control parameter set the subframe associated with. For DCI format 3/3A, the accumulation can be performed to the subframe set based on the subframe the accumulation is targeting. A universal solution can be applied for all cases and equally applicable to PUCCH if it is agreed to do so. One drawback of such method is that the frequency of transmitting reconfiguration messages would likely be increased as the dominant interference type change may be more frequent than the UL-DL configuration change, e.g. for a subframe type kept as a UL subframe, the interference may change for DL to UL which would change the associated power control parameter set. Moreover, whether UEs belonging to the same UL-DL reconfiguration group would have the same power control parameter association needs to be considered, which might put another limitation to group the UEs.
Association via corresponding DCI format
Another direction would be that for a DCI format take part in power control, e.g. a UL grant or a DCI format 3/3A, there would be an indication to tell UE the power control parameter set to use or the TPC command accumulation should be done for which set. It implies that there would be either additional field in the DCI format to indicate this or reuse existing field with certain remapping [1]. A trade-off between creating new DCI format length or reduction of the range of a TPC command would need to be evaluated. Furthermore, some power control for signalling, e.g. UL SPS/periodic SRS which doesn’t associated with a DCI would need more consideration. For UL SPS PUSCH, it is likely to confine the transmission occasions to be in fixed subframe, so that the associated power control parameter set is the same. On the other hand, for periodic SRS, it is likely that the transmission occasions would follow in different subframe sets. Although  it can be semi-statically configured to a certain power control parameter set, while using different set of power control parameter for SRS and PUSCH would have negative impact to frequency selective scheduling. 
Both methods can achieve the goal to distinguish the power control parameter set to be used for UL transmission. While considering there are more issues/ special case to be handled to signal association via DCI format, it is slightly preferred to go with signal the association via reconfiguration messages.
Proposal 1: The power control parameter set/accumulation association are signalled with the UL-DL reconfiguration message.
On the other hand, for TDD UL-DL configuration 0, it is possible to use a single DCI to carry UL grant for more than one subframes [2], while they may belong to different subframe sets. In such a situation, although TPC accumulation can be performed independently, the TPC value would be confined to the same which may not fit the real situation as the transmission power of one subframe set may need to go up while the other need to go down. One possibility to handle it is to leave the decision to eNB, e.g. restrict the multi-TTI scheduling only for the case the TPC values are the same or choose a common sub-optimized TPC value for the DCI, while it would suffer from either increase of PDCCH overhead or degradation of interference reduction performance.  Another possibility would be use a remapping for the case such that the two subframes can have different TPC command, given that for UL-DL configuration 0 there would be a reserved state of UL index 00 which could provide totally 8 states for remapping together with 2 bit TPC.
Proposal 2: It is proposed to determine how to handle the power control parameter association/ accumulation for multi-TTI scheduling in UL-DL configuration 0.
3. Conclusion

In this contribution, the issues regarding UL power control for e-IMTA are discussed and we propose the following:
Proposal 1: The power control parameter set/accumulation association are signalled with the UL-DL reconfiguration message.
Proposal 2: It is proposed to determine how to handle the power control parameter association/ accumulation for multi-TTI scheduling in UL-DL configuration 0.
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