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1. Introduction

In the RAN1 #73 meeting, the following agreements were made for interference mitigation for eIMTA [1].
	Agreement:

· In UL, at least two subframe sets can be configured, and for each subframe set,

· support separate open-loop power control parameters (P0 and alpha)

· FFS the application of these parameters to different channels e.g, PUSCH, SRS, PUCCH

· FFS separate TPC command and accumulation is supported, companies are encouraged to bring evaluation results regarding this prospoal

· FFS if additional (more than two) subframe sets are needed

· In DL, at least two subframe sets can be configured to allow separate CSI measurement/report for either two types of  subframes, and/or two types of interference seen by a subframe 

· FFS if additional (more than two) subframe sets are needed

· FFS if applicability of this in different CSI reporting modes and/or transmission modes

· FFS further details of the required specification support


In this contribution, we share our views on the application of separate open-loop power control parameters to uplink physical channel (PUSCH, PUCCH, SRS).
2. Discussion
2.1. PUSCH
In RAN1#73, quite a few contributions have shown performance gain of two open-loop parameters for PUSCH [2]-[8]. Therefore, at least two open-loop parameters for PUSCH should be supported as agreed in the last meeting. We discuss about the number of open-loop parameters in another contribution [9]. We propose
Proposal 1:
· RAN1 should support at least two open-loop parameters for PUSCH
2.2. PUCCH
In enhanced PC for PUSCH transmission, UE can boost transmission power in the subframes with eNB-eNB interference. Regarding PUCCH transmission, we should consider the subframe type in which PUCCH is transmitted. Moreover, we should also consider HARQ timing since ACK/NACK is transmitted using PUCCH. If HARQ-ACK is transmitted only in fixed UL subframes defined by UL/DL reference configurations, PUCCH transmission can be limited to only fixed UL subframes. Hence, if PUCCH is transmitted only in fixed UL subframes, there is no need of enhanced UL PC for PUCCH. On the other hand, if PUCCH can be transmitted in fixed and flexible UL subframes, enhanced UL PC for PUCCH is needed. Therefore, we propose
Proposal 2:
· RAN1 should discuss whether PUCCH can be transmitted only in fixed UL subframes or in both fixed UL subframes and flexible subframes before discussing the number of open-loop parameters for PUCCH

· If PUCCH can be transmitted only in fixed UL subframes, enhanced UL PC with separate open-loop parameter may not be needed

· If PUCCH can be transmitted in both fixed UL subframes and flexible subframes, separate open-loop parameters may be needed.

2.3. SRS
In the current specification, nominal target power of SRS transmission can be configured by using open-loop parameters [P0, ] and PSRS_OFFSET. Therefore, the following two configuration schemes can be considered for SRS PC for each subframe set.

1. Separate open-loop parameters of each subframe set for PUSCH is used to set nominal target power of SRS
2. Separate PSRS_OFFSET is used for each subframe set
Scheme 1 is a natural extension and specification impact can be minimized since subframe set specific open-loop parameters for PUSCH have been agreed and SRS power control can be tied to each open-loop parameter according to the subframe set. On the other hand, scheme 2 can be realized by reusing the wider range PSRS_OFFSET [10] specified in UL CoMP discussion in Rel-11. For example, in subframe set #0, PSRS_OFFSET specified in Rel-8/10 is applied, and the wider range PSRS_OFFSET is applied in subframe set #1. This means that separate power offset for SRS power control is configured for each subframe set. RAN1 should consider these alternatives for SRS transmissions. Based on the above considerations, we propose

Proposal 3:
· RAN1 should consider the following alternatives for SRS power control
· Alt 1. Separate open-loop parameters of each subframe set for PUSCH is used to set nominal target power of SRS
· Alt 2. Separate PSRS_OFFSET is used for each subframe set

3. Conclusion
In this contribution, we propose
Proposal:
· PUSCH

· RAN1 should support at least two open-loop parameters for PUSCH
· PUCCH
· RAN1 should discuss whether PUCCH can be transmitted only in fixed UL subframes or in both fixed UL subframes and flexible subframes before discussing the number of open-loop parameters for PUCCH
· If PUCCH can be transmitted only in fixed UL subframes, enhanced UL PC with separate open-loop parameter may not be needed

· If PUCCH can be transmitted in both fixed UL subframes and flexible subframes, separate open-loop parameters may be needed

· SRS
· RAN1 should consider the following alternatives for SRS power control

· Alt 1. Separate open-loop parameters of each subframe set for PUSCH is used to set nominal target power of SRS

· Alt 2. Separate PSRS_OFFSET is used for each subframe set
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