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1 Introduction

RAN1 has had some agreements for Uplink power control. The following list the summary of RAN1 agreements:
	· 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



PHR operation is left FFS. PHR is also relative to RAN2 from MAC layer point of view .So in this paper, we try to analyze the PHR operation based on the RAN1 agreements.

2 Discussion

2.1 PHR subframe and calculation
In MAC layer, the PHR MAC CE is used to provide the serving eNB with information about the difference between the UE maximum transmit power and the estimated power for UL-SCH transmission per activated serving cell and also with information about the difference between the UE maximum power and the estimated power for UL-SCH and PUCCH transmission on PCell.
For Uplink, there are also two subframe sets with separated UL power control for TDD eIMTA due to there is also huge different interference. However the scheduling still can guarantee the similar robustness by different power control and MCS. Obviously PHR shall be allowed transmitted in both fixed subframe and flexible subframe. 
Proposal1: PHR shall be allowed transmitted in both fixed subframe and flexible subframe.
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Figure1: PHR trigger and report in different subframe subset

One type1 and one type 2 PH formulas are shown as below. 
	TS 36.213
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RAN1 has agree that there are two sets of open-loop power control parameters (
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), and TPC commands are accumulated separately for each subframe set(
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). So when the PHR is transmitted in different subframe sets, the PH calculation should use different power control parameters of subframe set, i.e. different
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. It means that the real PHR for flexible subframe should also be supported.
Proposal2: when the PHR is transmitted in different subframe sets, the PH calculation should use different power control parameters of subframe set, i.e. different
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2.2 PHR parameter set and trigger 
As we known, the PHR trigger is related to some parameters; they are periodicPHR-Timer, prohibitPHR-Timer, dl-PathlossChange. Based on MAC procedure, a PHR shall be triggered in case that the following events occur [2]. 
	· prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;

· prohibitPHR-Timer expires;

· upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [3], which is not used to disable the  function;

· activation of an SCell with configured uplink.

· prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the actived Serving Cells with configured uplink: 
· there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [4]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.


When there are also two subframe sets with separated UL power control for TDD eIMTA, there are also three alternatives for PHR trigger and parameter set.

Alternative 1: one parameter set and PHR trigger for only one subframe set based on transmission subframe

There is no change about PHR trigger and report procedure in this alternative. Only PH calculation is based on the subframe set which PHR is transmitted, i.e. when PHR is transmitted in fixed subframe, the PH calculation is based on the fixed subframe parameters. When PHR is transmitted in flexible subframe, the PH calculation is based on the flexible subframe parameters. Because the ENB should not exactly know the time in which the PHR is triggered, the ENB may only get subframe set PHR for long time.
Alternative 2: one parameter set and jointed PHR trigger 

Only one parameter set is used in PHR trigger, and one PHR trigger always triggers two subframe set PHRs. In this alternative, two subframe set PHRs can be transmitted together or separately. There is no change about PHR trigger, but some changes about PHR report part if two subframe set PHRs can be transmitted together always. There are changes about both PHR trigger and PHR report if two subframe set PHRs can be transmitted separately.

Alternative 3: two parameter set and separated PHR trigger 

Two parameter sets are used in PHR trigger and there are changes about both PHR trigger and PHR report. In this alternative, two subframe set PHR should be transmitted separately.
Alternative 2 is simple and the ENB can get two subframe set PHR in time based on alternative2. We prefer alternative 2.
Proposal3: Only one parameter set is used in PHR trigger and one PHR trigger always triggers two subframe set PHRs.
2.3 PHR report
If one PHR trigger always triggers two subframe set PHRs, two subframe set PHR can be transmitted together or separately.

Alternative 1: separated PHR

In this alternative, when one PHR is trigger, UE will report subframe set 1 PHR when it has UL grant in subframe set 1, and UE will report subframe set 2 PHR when it has UL grant in subframe set 2.
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Figure 2: separated PHR

Alternative 2: jointed PHR

In this alternative, when one PHR is trigger, UE will report both subframe set 1 and set 2 PHR when it has UL grant in subframe set 1 or set 2. For this alternative, the remaining issue is how to calculate the one subframe set PHR in anther subframe set UL grant. This issue can be left to RAN1 if this alternative is agreed.
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Figure3: jointed PHR

There is no change about PHR trigger, and only some changes about PHR report part if two subframe set PHRs can be transmitted together always. UL recourse carrying PHR is not essential factor in cell load, and ENB can get more PHR information in time based on alternative 2 we prefer alternative 2.
Proposal4: Two subframes set PHRs can be transmitted together always, and how to calculate the one subframe set PHR in anther subframe set UL grant can be left to RAN1.
2.4 New PHR trigger
If the ENB can get flexible subframe  PHR quickly it is helpful for scheduling of the ENB. This rule has been used in initialized configuration of the PHR function configuration and Scell activation. We think that this rule is also used in initialized configuration of TDD eIMTA.
Proposal5: PHR should be triggered upon configuration or reconfiguration of the TDD eIMTA functionality by upper layers, which is not used to disable the function.
3 Conclusion

In this contribution, PHR considerations are discussed from RAN2 point of view, and the following proposals are listed:
Proposal1: PHR shall be allowed transmitted in both fixed subframe and flexible subframe.
Proposal2: when the PHR is transmitted in different subframe sets, the PH calculation should use different power control parameters of subframe set, i.e. different
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Proposal3: Only one parameter set is used in PHR trigger and one PHR trigger always triggers two subframe set PHRs.
Proposal4: Two subframes set PHRs can be transmitted together always, and how to calculate the one subframe set PHR in anther subframe set UL grant can be left to RAN1.

Proposal5: PHR should be triggered upon configuration or reconfiguration of the TDD eIMTA functionality by upper layers, which is not used to disable the function.
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