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1
Introduction
During RAN1#75 meetings, enhanced UL power control for TDD eIMTA was extensively discussed and the agreement was reached as below [1].  

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:

· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 

· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 

As shown in above, several remaining issues need to be further discussed, i.e., TPC command accumulation, TPC command timing as well as SRS power control. In this contribution, we will focus on these issues and present our views. 
2
TPC command accumulation and timing
In RAN1#74 meeting, it was agreed that “TPC commands are accumulated separately for each subframe set”. With this agreement, TPC commands can be used to accumulate the UL power adjustments over a set of subframes with the same subframe types as in Rel-8, because the channel variance and interference could be similar for the subframes in the same set. Given that the TPC commands are accumulated in both subframe sets, there could be a situation that transmission power in one subframe set needs to be increased while transmission power in another subframe set needs to be decreased because of transmission direction update in neighboring cells. In such a case TPC command couldn’t compensate the interference fluctuation in both sets. So it could cause negative impacts to the UL performance. Furthermore, if accumulation of TPC commands is configurable in one set or in both sets, one possible use case could be that eIMTA feature is disabled in neighboring cells, such that the interference received in both set could be the same and TPC commands can be jointly indicated to the two subframe sets. However in this case, the simple way is to configure one set of power control parameters for eIMTA UE, and no further standard efforts are required. In short, the need for configurable TPC commands accumulation is not justified since it was already agreed that TPC commands are accumulated separately for each subframe set, and this RAN1 agreement should be respected.
Proposal 1: The agreement “TPC commands are accumulated separately for each subframe set” should be respected. 
Another aspect that needs to be addressed is the TPC command timing issue for UL/DL configuration 0. In legacy release if UL/DL configuration 0 is configured by SIB1 signalling, one TPC command in DCI format 0/4 or 3/3A could apply to two uplink subframes with multi-TTI scheduling. For eIMTA, up to two subframe sets can be configured to UE, and the subframe association with the subframe set can be indicated by RRC signalling and then the two uplink subframes could be allocated in same subframe set or different subframe sets,

· If two subframes are in the same subframe set, UL multi-TTI scheduling can be applied in the same way as in previous release.

· If two subframes are in different subframe set, one TPC command can’t be used in two subframes for the purpose of transmission power adjustment. In this case, eNB can schedule two subframes using separated DCI format 0/4, although more PDCCH resources are required, but eIMTA is mainly used for low to medium traffic load scenario, so it’s not an issue from control overhead point of view. If PUSCH retransmission is happening, adaptive transmission can still be applied.  
Based on above analysis, the TPC command timing issue can be avoided by implementation. It’s not necessary to optimize the operation for UL HARQ reference configuration 0.
Proposal 2: It’s not necessary to optimize the power control for UL multi-TTI scheduling.

3          SRS power control
It has been agreed in RAN1#74 meeting that up to two sets of uplink open-loop power control parameters (Po, α) are defined and they are applicable to both PUSCH and SRS channels. One remaining issue is how to apply the two subframe sets to SRS power control. In legacy release, basically the SRS power control follows the power control of PUSCH with higher layer configured SRS power control offset. With eIMTA, the defined two subframe sets shall be same for both PUSCH and SRS, since the PUSCH and SRS channels suffer the same type of UL interference in the same subframe set from neighboring cells and then the received sounding signal quality can be guaranteed for uplink channel quality estimation. For the same reason, the power accumulation shall be in the same subframe set for SRS power calculation. 
With eIMTA operation, the subframe transmission direction could be changed with the UL/DL configuration update. So it is possible that the uplink subframe configured for SRS transmission could turn into downlink subframe. To avoid additional UL interference, UE shall drop the SRS transmission, if the SRS subframe is downlink subframe indicated by valid reconfigured UL/DL configuration.
Proposal 3: If the subframe for SRS transmission is changed to downlink subframe indicated by valid UL/DL configuration, UE shall drop the SRS transmission. 

When the UE doesn’t have a valid UL-DL configuration available it operates in the fallback mode. According to the working assumption made in the last meeting the UE behavior in DL side is clear: it shall monitor PDCCH/EPDCCH in DL and special subframes as indicated by SIB-1 configuration. The UL operation could follow the same logic; UL transmission is supported only in UL subframes/UpPTS defined by DL reference configuration. This would mean aperiodic/periodic SRS can be supported only in the following cases,
· UL subframes according to DL reference configurations

· UpPTS of subframe #2

· UpPTS of subframe #6 in the case with DL reference configuration #2

Otherwise, aperiodic/periodic SRS should be dropped.

Proposal 4: If UE doesn't have a valid UL-DL configuration, available UL transmission (including SRS) is supported only in UL subframes/UpPTS defined by DL reference configuration.

4          Conclusion

In this contribution, we investigate the remaining details of enhanced UL power control for TDD eIMTA and have the following proposals:
Proposal 1: The agreement “TPC commands are accumulated separately for each subframe set” should be respected. 

Proposal 2: It’s not necessary to optimize the power control for UL multi-TTI scheduling.
Proposal 3: If the subframe for SRS transmission is changed to downlink subframe indicated by valid UL/DL configuration, UE shall drop the SRS transmission.
Proposal 4: If UE doesn't have a valid UL-DL configuration, available UL transmission (including SRS) is supported only in UL subframes/UpPTS defined by DL reference configuration.

References

[1] RAN1#75 chairman’s notes

[2] R1-134036, “Final Report of RAN1#74 meeting”,  MCC
