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1
Introduction
Over the last meetings in RAN2 the PHR handling related issues in CA have been discussed. There are still open issues which require our agreement and various perspectives are shared among companies through ongoing email discussion. In this document, we provide our views on the issues of PHR handling with regard to CA.
2
Discussion
In this section, we present our views on the open issues addressed through the email discussion 70#15 on PHR handling for CA [1]. We also look into different aspects of some topic(s) to make sure that there is clear understanding of the main issues contained within the email discussion.
2.1
PHR usage and requirements
The eNB requires knowledge of uplink channel gain of each UE to perform radio resource allocation using link adaptation and scheduling. To do so, the UE transmit power is a factor to be obtained at the eNB, and hence each UE reports the PHR which is defined as the difference between the maximum UE transmit power and the UE transmit power by indicating how much additional power is left. It is possible to estimate the DL path loss from the reported PHR used by the eNB to calculate the path loss of each UE, enabling the estimation of the UE transmit power and set the SINR target together with its associated TPC commands. In LTE R-8/9, the PHR should be transmitted with 6 bits (i.e., 64 levels) and its range is in [40; -23] dB with a resolution of 1 dB [2].
Since multiple component carriers have the potential to be used to transmit UL data in CA of LTE R-10, the reporting of multiple PHR should be considered. In so doing, the impacts on the current PHR operation should be revisited and any change might be addressed if necessary.
2.2
PHR configuration
Regarding PHR configuration, there are two different alternatives discussed:

•
Alternative 1: NW Configuration of PHR per UL CC
•
Alternative 2: No explicit configuration of PHR

Alternative 2 can be the baseline operation of PHR reporting since no new configuration parameters might be needed. However, the UE can reduce the signaling overhead by PHR transmission with a subset of UL CCs while new configuration parameter(s) might be necessary (e.g., indication information of CCs). The size of the additional parameter(s) might be negligible enough from the perspective of signaling overhead. PHR configuration for all CCs can be a mode of using Alternative 1, and hence it might not be a matter of choice between two alternatives. It would be worthwhile to assess the pros and cons of both options over the next meetings.
Proposal 1:

Since Alternative 1 can be considered as a superset of Alternative 2, it is proposed to adopt PHR configuration with a subset of UL CCs.
2.3
Setting PHR timers/parameters
In LTE R-8/9, there are different timers for PHR, such as periodicPHR-Timer, prohibitPHR-Timer and dl-PathlossChange. For each timer in CA, it is recommended that:
•
periodicPHR-Timer: One timer per UE is preferred. No strong opinion on this issue
•
prohibitPHR-Timer: There are three options given by the email discussion, which include one timer per CC, one timer per UE for all CCs and one timer per UE for CCs exceeding the threshold. Among them, one timer per CC is preferred. 
•
dl-PathlossChange: One parameter per CC is preferred. Depending on deployment scenarios, CC-specific configured parameter might be necessary while a single parameter per UE applied to all CCs without regard to frequency bands could result in improper operation such as the overloaded signaling [3].
Proposal 2:

It is proposed to have one timer per UE for periodicPHR-Timer, one parameter per CC for dl-PathlossChange, and one timer per CC for prohibitPHR-Timer.
2.4
On which resource to transmit PHR
Regarding CCs for PHR transmission, there are two different alternatives discussed:

•
Alternative 1: PHR transmission on any UL CC
•
Alternative 2: PHR transmission only on the CC it’s reporting for
Compared with Alternative 2, Alternative 1 provides higher flexibility for PHR reporting at the cost of additional parameter(s) with modification of PHR MAC CE. This tradeoff seems to be acceptable with respect to operational efficiency of PHR transmission and resource utilization. However, even in Alternative 1 there should be no restriction on the number of UL CCs for PHR transmission while the current assumption seems to be using any one CC. In addition to that, when UL CCs for PHR transmission are selected, UL grant should be valid in advance of selection procedure.
Proposal 3:

To allow for flexibility with little impact on eNB operation, it is proposed to adopt PHR transmission on any one or multiple CCs.
2.5
When to transmit PHR
Regarding transmission timing of PHR, there are two different alternatives discussed:

•
Alternative 1: PHR transmission only when there is a PUSCH grant for the concerned UL CC
•
Alternative 2: PHR transmission even if there is no PUSCH grant for the concerned UL CC
Considering the PHR transmission timing in LTE R-8/9, Alternative 1 seems to be our preference, mainly because it ensures the consistency of operation of PHR reporting even in LTE R-10. In Alternative 1 it is assumed that the granted CCs allocated for UL resource are considered for use while the other option takes the burden of using the ungranted resource. Another concern is that the efficient resource allocation by eNB might be impacted by the reported PHR for UL CC with no grant.
Proposal 4:

To be aligned with LTE R-8/9 mechanism, it is proposed that PHR reporting is transmitted only when there is a PUSCH grant for the concerned UL CC.
3
Conclusions
In this contribution, we outlined key observations about open issues of PHR handling in CA and summarized the preferred alternatives for each topic. Based on the discussion presented in section 2, we propose to capture the following high level principles of PHR.
•
Proposal 1: 
It is proposed to adopt PHR configuration per UL CC, which is a superset of PHR for all CCs.
•
Proposal 2: 

It is proposed to have one timer per UE for periodicPHR-Timer, one parameter per CC for dl-PathlossChange, and one timer per CC for prohibitPHR-Timer.

•
Proposal 3: 

It is proposed to adopt PHR transmission on any one or multiple UL CCs.

•
Proposal 4: 

It is proposed that PHR reporting is transmitted only when there is a PUSCH grant for the concerned UL CC.
While we intend to keep the least modification on PHR operation, some level of changes should be considered if any benefits are valid at the reasonable cost of tradeoff. It is recommended that some extensive study needs to be done in order to choose the best options available if necessary.
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