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1. Introduction

In the RAN1 #75 meeting, it was agreed that enhanced UL PC is applied to PUSCH and SRS [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


Moreover, the PHR issues have been discussed in e-mail discussion [75-36]. In this contribution, we discuss the PHR for eIMTA. 
2. Discussion
2.1. Issues on the current mechanisms
From the discussions in the last meeting, we assume the current PHR mechanism means:

· For each subframe set, the PHR is calculated by using the TPC parameter set for the subframe set..

· TPC parameter set for PHR calculation is selected based on the subframe set in which the reporting subframe belongs to.

However, in case of this scheme, it is challenging for the network to control subframes set where PHR is transmitted since the all PHR trigger events are not controlled by the network. For example, DL pathloss change based trigger cannot be controlled by the network since the DL pathloss change is dependent on the UE mobility. Moreover, if the PHR for each subframe set is transmitted 
On the other hand, even though periodic PHR-timer can be used for PHR triggering, the network has to allocate appropriate subframe for PUSCH to obtain a value of PH which corresponds to a desired subframe set. However, in this case, in order to report power headroom for the target subframe set, PUSCH scheduling may be restricted since PHR cannot be transmitted twice within PHR trigger. Moreover, if the each PHR is transmitted in the different subframes, one concern is that the PHR of the desired subframe set may not be adequately triggered by the network since the PUSCH scheduling is dependent on the eNB scheduler. Based on this consideration, we prefer to simultaneously transmit PHRs for both subframe sets once the PHR event is triggered.
Proposal 1:
· The PHRs of two subframe sets should be simultaneously transmitted.
2.2. PHR reporting and calculation
In the RAN1#74bis, several PHR mechanisms were proposed [3]-[7]. In RAN1 #74, it was agreed to support up to two open-loop UL PC parameter sets and separate TPC accumulation. From RAN1 perspective, PH calculation method has to be discussed.

Since separate closed-loop UL PC associated with separate TPC accumulation was agreed, eNB may observe different accumulation errors between two separate closed-loops. Therefore, as we can understand intuitively, separate Type 1 report for each subframe set for PUSCH transmission is required for separate UL PC loop with separate TPC accumulation. Otherwise, eNB may not be able to schedule UEs taking into account the instantaneous transmission power in each subframe set because of different accumulation errors in the two subframe sets. 

For the Type 1 reports associated with the two subframe sets, we can consider a similar reporting scheme to Rel-10 carrier aggregation in which the PUSCH is scheduled only for one carrier for a UE. For example, when the PUSCH is scheduled in the first subframe set, the actual number of allocated RBs can be used for the calculation of the first Type 1 report and the reference format is used for the calculation of the second Type 1 report assuming MPR = 0 dB, A-MPR = 0 dB, P-MPR = 0 dB, one RB, and Tc = 0. As explained in [5], in the current mechanism, the Type 1 report for each subframe set depends on the eNB scheduling decisions, and UL subframes in the two subframe sets are not uniformly distributed. Therefore, for Type 1 PHR report, a CA-like mechanism can be reused considering the specification impact and the timeframe for finalization of eIMTA work.

For the type 2 PHR reporting, we should first determine whether the enhanced PUCCH power control is specified or not. With the current working assumption that enhanced PC is not introduced for PUCCH, the type 2 PH should be calculated by using the PUSCH UL PC for one subframe set only since the PUCCH is only transmitted in the fixed subframes. Thus, no enhancements of type 2 PHR in needed. On the other hand, if the working assumption is overturned and enhanced PUCCH power control is introduced, the same enhancements as the type 1 PH calculation should be needed. .
As for how to report PH for each subframe set, it is up to RAN2 to decide the exact solution.
Based on the above discussions, we propose that
Proposal 2:
· The mechanisms of PH calculation for UL CA should be reused for eIMTA.
· Two PHRs should be transmitted in a subframe
· For Type 1 report, subframe-set specific PH should be specified.

· For a subframe set where PUSCH is scheduled, PH is computed by using the number of allocated RBs.

· For the other subframe set, PH is computed by using the reference format.
· For Type 2 report, subframe-set specific PH is not needed, and RAN1 should confirm the working assumption that no UL enhancement relative to Rel-11 for PUCCH is needed..
· Details of PH reporting schemes should be discussed in RAN2.

3. Conclusion
In this contribution, we analyzed the deficiency of existing PHR mechanisms, and the need of enhancement to support PHR of two subframe sets. We propose that
Proposal 1:
· Both PHRs should be transmitted simultaneously.
Proposal 2:
· The mechanisms of PH calculation for UL CA should be reused for eIMTA.
· Two PHRs should be transmitted in a subframe
· For Type 1 report, subframe-set specific PH should be specified.

· For a subframe set where PUSCH is scheduled, PH is computed by using the number of allocated RBs.

· For the other subframe set, PH is computed by using the reference format.
· For Type 2 report, subframe-set specific PH is not needed, and RAN1 should confirm the working assumption that no UL enhancement relative to Rel-11 for PUCCH is needed..
· Details of PH reporting schemes should be discussed in RAN2.
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