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1. Introduction

In the RAN1 #74 meeting, it was agreed that enhanced UL PC is applied to PUSCH and SRS [1].
	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 discuss the PHR reporting for eIMTA
2. Discussion
2.1. PHR reporting
In RAN1 #74, it was agreed to support up to two open-loop UL PC parameter sets and separate TPC accumulation. As we can understand it intuitively, separate UL PC loop with separate TPC accumulation requires the separate PHR reporting for each subframe set. Otherwise, eNB may not be able to schedule UEs taking into account the expected transmission power in each subframe. Therefore, we propose:
Proposal 1:
· Subframe set specific PHR reporting should be specified
2.2. PHR reporting schemes
2.2.1. The definition of “one subframe set” and “two subframe sets” for UL PC
Firstly, we should clarify the definition of the one or two subframe sets for UL PC. Table 1 shows the definitions of UE condition in terms of PHR reporting.
Table 1. Definition of “one subframe set” and “two subframe sets” in RRC configurations
	
	One subframe set
	Two subframe sets

	OL PC parameters
	[PO, ]
	[PO,0, ]
[PO,1, ]

	Subframe set
	-
	Subframe set configuration
(if RRC-configured)


In this table, if two subframe sets are configured, a UE has two open-loop parameter sets, and subframe set configuration if subframe set is configured semi-statically. From the operation point of view, one subframe set is assumed to be configured when both 2nd TPC parameters and subframe set is not configured. In this case, the same UE behaviour as a legacy UE is assumed.
Observation:
· “One subframe set” configuration is assumed to be configured for an eIMTA capable UE when 2nd TPC parameters and subframe set configuration for enhanced UL TPC are not configured for the eIMTA capable UE
· The UE behaviour of an eIMTA capable UE is assumed to be the same as that of a legacy UE.
2.2.2. PHR reporting mechanisms for two UL subframe sets
Figure 1 shows the PHR reporting schemes. For the PHR reporting schemes, two reporting schemes can be considered, as illustrated in Figure 1. Here, we discuss PHR type 1 reporting for the first step. In this figure, we assume PHR trigger event occurs in subframe #1 and PUSCHs are allocated in subframe set #7 and #8.
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Figure 1. PHR reporting schemes
In scheme (a), when the PHR reporting is triggered in the subframe #1, PHRs for both sets are reported in subframe #7. In this case, since this subframe belongs to the subframe set #0, PHR for subframe set #0 can be calculated using the number of allocated RBs and parameters for subframe set #0, On the other hand, we can consider that the reference format which assumes one RB allocation is used for calculating PHR of subframe set #1. 
In scheme (b), when the PHR reporting is triggered in the subframe #1, PHRs for set #0 and set #1 are reported in subframe #7 and #8 respectively. This means that the PHR is reported for the subframe set to which the subframe where PHR is transmitted belongs.  In this case, PHR for subframe set #0 can be calculated using the number of allocated RBs and parameters for subframe set #0 and the same principle can be applied to PHR for subframe set #1.
Regarding the type 2 PHR reporting, PUCCH PC is not decided yet. Therefore, we prefer to discuss the enhanced PUCCH PC first. After the decision, we revisit type 2 PHR reporting discussion. Based on the above analysis, we propose:
Proposal 2:
· At least type 1 PHR for each subframe set should be reported in one PUSCH for “both subframe sets” or for “one subframe set” to which the subframe where PHR is transmitted belongs.
· For the type 2 PHR reporting, we should discuss the detailed mechanism after the decision of enhanced UL PC for PUCCH.
3. Conclusion
In this contribution, we propose
Proposal 1:
· Subframe set specific PHR reporting should be specified
Proposal 2:
· At least type 1 PHR for each subframe set should be reported in one PUSCH for “both subframe sets” or for “one subframe set” to which the subframe where PHR is transmitted belongs.

· For the type 2 PHR reporting, we should discuss the detailed mechanism after the decision of enhanced UL PC for PUCCH.
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