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1. Introduction
At RAN1#74 some progress was made on the details of enhanced uplink power control for eIMTA and the following agreement was made [1]: 

· Up to two sets of subframes  will be UE-specifically signaled per serving cell
· 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

· These parameters are applicable to PUSCH and SRS channels
· TPC commands are accumulated separately for each subframe set
· FFS on
· whether the subframe set is signaled in semi-static or dynamic manner
· details of how to determine the parameters of each PUSCH and SRS transmission 
· whether to enlarge TPC steps assuming the same number of TPC bits as in current specification
· PHR operation
In this contribution discuss the details needed for finalizing this topic. 
2. Discussion
In order to operate the enhanced uplink power control a UE needs to know for each subframe what power control parameters to apply to calculate the target output power. This can be signaled in the DCI or by higher layers or as a combination.  
2.1. Adaptation frequency 
The subframe to power control parameter mapping may either be done dynamically or semi-statically by higher layers. The benefits of dynamic adaptation are in well-coordinated scenarios where an eNB knows beforehand if it will experience eNB to eNB interference in a flexible subframe. In these cases the scheduler can save UE power and decrees system interference by only applying the high-power setting in subframes where it is needed. The power control set to use may for example be controlled by one of the TPC command bits or by reusing other bits in the existing DCI format, alternatively a new DCI format could be created however new DCI formats should be avoided to not further increase UE complexity.
Proposal: Signal the parameter set to apply for a transmission reusing one of the bits in the existing DCIs. 
If relying on higher layer signaling a bitset can be used to indicate the subframes for with the new additional power control parameters should be applied. The bitset should span at least the possible UL subframes of one frame. This may be needed also for transmissions not triggered by a dynamic grant, such as periodic sounding or non-adaptive retransmissions.
Proposal: Signal a subframe set spanning at least one frame to indicate the power control parameter set to apply for transmission not triggered by dynamic grants. 
2.2. Larger TPC step

Dynamic parameter selection as discussed in the previous section can be seen as a way to realize configurable absolute power control steps. It was observed at RAN1#74 that more than two power control parameter sets was not needed. The need for additional or larger power control steps has not been seen. 
Observation: Larger power control steps for enhanced uplink power control is not needed
2.3. Need for additional PHR 
As mentioned in the introduction, in RAN1#74 it was agreed that TPC commands are accumulated separately for each subframe set. For power headroom reporting, one PHR can be used for different power control parameter sets, and the eNB can 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 here, i.e. pathloss and the closed loop part, 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. 
Proposal: One power headroom reporting can be 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: Signal the parameter set to apply for a transmission reusing one of the bits in the DCI. 
Proposal: Signal a subframe set spanning at least one frame to indicate the power control parameter set to apply for transmission not triggered by dynamic grants. 
Proposal: One power headroom reporting can be used for both UL power control sets.  
4. References

[1] RAN1#74 Chairman’s notes

