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1. Introduction
The following has been agreed in 3GPP RAN1 on UL PC [1]

· 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 will discuss the PHR for TDD eIMTA and based on analysis, our preferences are given.
2. Discussion
If two subframe sets are configured, the impact on PHR needs to be discussed. There have been proposals of supporting separate PHRs for different subframe sets. In our understanding, it is always possible for eNB to derive the PH value of one subframe set based on the PHR of the other set, as eNB can well estimate all the parameters used in UE’s PHR calculation. However, the need of separate PHRs should be decided by RAN1, which means the potential impacts on specification should be concluded after RAN1 makes a decision on it. 
Proposal1: Whether separate PHRs for different subframe sets need to be introduced should be left as RAN1 decision.
In the following, we discuss the possible impact of separate PHRs on RAN2 if RAN1 decides that such feature is necessary. The discussion includes the following three parts: configuration of PHR parameters, PHR triggers and PHR reporting:
Configuration of PHR parameters
Three PHR parameters are currently configured by RRC, including periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange [2]. These parameters are used to control the conditions of PHR trigger. Even if two subframe sets are configured for uplink power control in TDD eIMTA, there is no motivation to configure different PHR parameter values for different subframe sets. Hence the PHR parameters should be configured per UE.

Observation1: Even if separate PHRs are needed for different subframe sets, the PHR parameters should be configured per UE.

PHR triggers
According to [3], PHR is triggered if any of the following conditions is fulfilled: 

a) prohibitPHR-Timer exipires and the pathloss has changed more than dl-PathlossChange dB since last PHR reporting;
b) periodicPHR-Timer expires;
c) upon configuration or reconfiguration of the power headroom reporting functionality; 
d) activation of an SCell with configured uplink; 

e) prohibitPHR-Timer expires and the required power backoff due to power management has changed more than dl-PathlossChange.
With the introduction of TDD eIMTA, the above triggers are also available. The only thing needs to be discussed is that whether the new L1 signaling to indicate the UL-DL reconfiguration should trigger PHR or not. In our view, the possible benefit of this trigger condition is that eNB can get the PHR of the reconfigurable subframe as soon as possible. However, such a benefit is marginal. 
Observation2: Even if separate PHRs are needed for different subframe sets, current PHR triggers are enough.
PHR reporting
There are two PHR reporting mechanisms：
· Opt1：Joint reporting

In this option, PHR is triggered per UE and the PHRs of the two subframe sets should be transmitted in one subframe. This option can be further classified into two sub-options：
· Opt1.1: Both PHRs are transmitted in the nearest uplink subframe using one or two PHR MAC CEs if at least real PH for one subframe set is obtained.

· Opt1.2: Both PHRs are transmitted in the nearest uplink subframe using one or two PHR MAC CEs after real PHs for both subframe sets have been obtained.

For Opt1.1, virtual PH needs to be defined for the subframe set without real PH. For Opt1.2, the eNB needs to know with which subframe the corresponding PH is calculated by the UE, for each of the two PHs. 
· Opt2： Separate reporting

In this option, PHR is triggered per subframe set and the PHRs of the two subframe sets should be reported individually. The PHR corresponding timers should be maintained based on subframe set. 
The comparison of the above two options are shown in the following Table:
Table 1 PHR reporting options comparison
	
	Opt1
	Opt 2

	
	Opt 1.1
	Opt 1.2
	

	Pros
	- Only one set of PHR timers needs to be maintained. 
	- Only one set of timer is needed for PHR triggering. 

- Both are real PHR.
	- Real PHR.

- No need to identify the subframe set as the PHR is

  only reported on the subframes in the corresponding subframe set

	Cons
	- Need to identify the subframe set in the PHR MAC CE
- Real PHR + virtual PHR
	- Need to identify the subframe set in the PHR MAC CE
- Need to specify the subframe with which each of the PHs is calculated. 
	-Two sets of PHR timers need to be maintained.
- In case of CA, it is difficult to define the fixed subframe set and reconfigurable subframe set across multiple serving cells.




For Opt2, considering the PHR timer maintenance is more complex and it is not suitable for CA case, we prefer Option1, if separate PHR for different subframe sets is supported. For Opt1.1 and Opt1.2, considering that it is necessary to specify the subframe with which each of the PHs is calculated for Opt1.2, Opt1.1 is preferred.

Observation3: If separate PHRs are needed for different subframe sets, joint PHR reporting is preferred.
3. Conclusion

According to the analysis in section 2, it is proposed that:

Proposal1: Whether separate PHRs for different subframe sets need to be introduced should be left as RAN1 decision.

If RAN1 decided to use separate PHRs for different subframe sets, the impacts on RAN2 are shown in the following observations：
Observation1: Even if separate PHRs are needed for different subframe sets, the PHR parameters should be configured per UE.

Observation2: Even if separate PHRs are needed for different subframe sets, current PHR triggers are enough.

Observation3: If separate PHRs are needed for different subframe sets, joint PHR reporting is preferred.
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