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1. Introduction
In the RAN2 70bis, RAN 2 discussed the need of per UE PHR and a LS was sent to RAN 1 and 4 as there were some concerns raised by some companies that the current agreed component carrier (CC) specific PHR reporting mechanism might not provide sufficient information on the total UE power status to eNB and thus additional per UE power information needs to be sent to the eNB. During RAN1#62, discussion on the use case for per-UE PHR has taken place but no agreement had been made.
Also, [71#57] email discussion addressed the issue briefly and co-ordinate to collect the company views on the need for additional information in terms of per-UE PHR/MPR.
In this contribution, we discuss the issue further and show that there is no need for the additional information in the form of per UE PHR/MPR.
2. Discussion
The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the current transmision power for PUSCH.  CC-specific PHR was agreed in the previous RAN1 meeting and the RAN1 agreements were communicated to RAN2 is in a LS. In general the CC-specific PHR provides sufficient information to the eNB scheduler where the scheduling decision is taken per CC.

Furthermore, RAN 1 had also agreed (in RAN1#59bis) to have two maximum power limits in Rel-10: the per-UE maximum power and a CC-specific maximum power. If the per-UE maximum output power is larger than the aggregate of the CC-specific maximum power, there is no issue is identified with regards to addition per-UE PHR. 
The only case of possible relevance for additional per-UE PHR is the case when the sum of a UE’s CC-specific maximum powers is less than the total available power headroom according to the per-UE maximum power limit.

In Rel-10, carrier aggregation, non-contiguous resource allocation, and simultaneous PUCCH and PUSCH transmission would result in increased range of MPR/A-MPR. Depending on the scheduling decision and the carrier usage, the actual transmit power at the UE and the transmit power assumed at the eNB can differ significantly. However, per-UE power headroom reporting would not be a useful solution to the problem, because it does not provide any additional CC-specific information. 

Instead, if additional information per CC regarding actual power reduction could usefully be made available to the eNB by reporting the value of Pcmax,c for each CC. Two alternatives may be considered for reporting CC-specific information:

Case 1: The carrier usage, frequency allocation and the MCS changes dynamically which affects the required power reduction of the UE for each sub-frame. Therefore, maximum transmit power per CC per UE, Pcmax,c, would need to change dynamically. For this scenario, dynamic reporting of Pcmax,c along with the CC-specific PHR in a MAC control element may be supported.

Case 2: If the relation between the UE maximum transmit power and the CC-specific maximum transmit power does not change dynamically, reporting of Pcmax,c with PHR would result in unnecessary signalling overhead. As an alternative, semi-static reporting of Pcmax,c by RRC, based on a nominal scheduling assumption may be considered to reduce the signalling overhead. 

Therefore, we request RAN2 to progress on the design of PHR reporting based on CC-specific PHR as agreed in RAN1#59bis and the previous RAN2 meeting. 
Proposal 1: per UE PHR is not needed and the RAN2 requests to progress on the PHR design based on the current agreement on CC-specific PHR.

Proposal 2: even though we don’t see the need for additional information, if, however, other companies see that an additional information is useful for the scheduler, RAN2 is requested to discuss the Case 1 and Case2 above.

3. Conclusion
This contribution discusses the open issues on the need for per-UE PHR. The analysis shows that the per-UE PHR is not required and RAN2 should progress on the PHR design based on the currently agreed CC-specific PHR. RAN2 is requested to discuss the following two proposals:
Proposal 1: per UE PHR is not needed and the RAN2 requests to progress on the PHR design based on the current agreement on CC-specific PHR.

Proposal 2: even though we don’t see the need for additional information, if, however, other companies see that an additional information is useful for the scheduler, RAN2 is requested to discuss the Case 1 and Case2 above.
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