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1. Introduction

In RAN1 #74, several agreements on the eIMTA UL power control are achieved as follows:
Agreement:
· In UL, 
· 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, we provide our views on the remaining details of eIMTA UL power control. The indication of two power control sets, SRS power control, PUCCH power control and PHR operation are discussed.
2. Discussion
2.1  Indication of two open-loop power control sets
It is agreed that up to two sets of open-loop power control parameters are introduced to handle the different interference conditions. The indication of two open-loop power control sets can be achieved by dynamic signaling or higher layer configuration. However, before discussing the feasibility of these two different methods, we would like to first clarify whether the open-loop power control sets should be tied to the fixed subframe sets and flexible subframe sets or not. While the motivation of the additional open-loop power control sets is to handle the variable interference condition for flexible subframe sets, some flexible subframes can be DL-dominant while other flexible subframes can be UL-dominant. As a result, it may not be reasonable to force them share the same power control parameters. As a result, open-loop power control sets should be independent from the fixed subframe sets and flexible subframe sets. An example can be that the first open-loop power control sets consist of fixed subframe sets and some flexible subframes and the second open-loop power control sets consist of some other flexible subframes.
Proposal 1: Open-loop power control sets are independent from the fixed subframe sets and flexible subframe sets.
Considering the indication of the two sets of open-loop power control parameters (Po and alpha), higher layer configuration should be used or the PHR will be triggered very often. 
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 is a parameter composed of the sum of a cell-specific component 
[image: image2.wmf]PUSCH

 

O_NOMINAL_

P

 and a UE-specific component 
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 may not need to be separately configured while 
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 should be separately configured. Since alpha is used for path-loss compensation, it should be separately configured, too. On the other hand, considering the indication of the two open-loop power control sets (which subframes are linked to which power control parameters), although it is intuitive that dynamic signaling can provide more performance gains, some simulation results [1] show that the gain is quite limited. Also, non-ideal backhaul cannot provide the real-time inference situation. We believe that semi-static signaling is more appropriate for power control sets configuration.
Proposal 2: Both two power control parameters (Po and alpha) and two power control sets are higher layer configured.
2.2  SRS and PUCCH power control
In legacy system, SRS power control follows the power control of the latest PUSCH with a higher layer configured SRS power control offset. For eIMTA, since the two power control sets for PUSCH already address the issue of different interference situation, the power control of SRS can simply reuse the legacy behavior to follow the power control of the latest PUSCH of the same power control set with the same SRS power control offset. There is no need to have separate SRS power control offsets.
For PUCCH power control, since it seems more appropriate to have PUCCH transmitted only in fixed subframe sets, there is no need to have additional design on PUCCH power control.
Proposal 3: The power control of SRS follows the power control of the latest PUSCH of the same power control set with one SRS power control offset. Additional SRS power control offset is not introduced.
Proposal 4: If PUCCH is transmitted only in flexible subframe sets, legacy PUCCH power control is reused.
2.3 PHR operation
Up to two sets of open-loop power control parameters are defined based on the agreement. It is noticed that path-loss is generally unknown for eNB. Therefore, it is difficult to compute the accurate path-loss compensation difference of two power control sets from only one PHR. On the other hand, TPC command may be missing and the exact accumulation may not be acquired by eNB. It leads to more difficulties for deducing PHR of one power control set from another power control set. Therefore, we prefer to have separate PHRs for the two power control sets. It is noticed that if separate PHRs are introduced, the corresponding PHR trigger operation, PHR timing, whether to use extended PHR to accommodate two PHRs should be discussed. Yet, the detailed PHR operation is more suitable to be discussed in RAN2. An LS of RAN1 decision on separate PHRs can be sent to RAN2 for further discussion in RAN2.
Proposal 5: Separate PHRs for different power control sets should be introduced.
3. Conclusion

In this contribution, we provide our views on the remaining details of eIMTA UL power control and propose to:
Proposal 1: Open-loop power control sets are independent from the fixed subframe sets and flexible subframe sets.

Proposal 2: Both two power control parameters (Po and alpha) and two power control sets are higher layer configured.
Proposal 3: The power control of SRS follows the power control of the latest PUSCH of the same power control set with one SRS power control offset. Additional SRS power control offset is not introduced.
Proposal 4: If PUCCH is only transmitted in flexible subframe sets, legacy PUCCH power control is reused.
Proposal 5: Separate PHRs for different power control sets should be introduced.
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