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1 Introduction
In the response to RAN2 LS about per-UE PHR [1], RAN1 informed RAN2 of their conclusion that PCMAX,c is required as additional reporting as follows [2].
	· PCMAX,c is reported together with all per-CC PHRs.

· PCMAX,c is the value used for the calculation for the reported per-CC PHR.

· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

· PCMAX,c of current assignment is reported in MAC CE

· RAN2 can consider overhead reduction methods for the following cases:

· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs


This document aims at supporting these RAN1’s agreements in RAN2’s specifications with the following issues.
1. MAC control element

2. Length of PCMAX,c
3. On/off configuration of PCMAX,c reporting
4. Necessity of PCMAX,c reporting when there is no activated SCells
5. Overhead reduction aspects of PCMAX,c reporting
2 Discussion
2.1 
MAC Control Element
According to RAN1’s agreement that PCMAX,c of current assignment is reported in MAC CE, there are basically two options for carrying PCMAX,c via MAC CE. One is to create a new MAC CE and the other is for PHR MAC CE to accommodate it. If the new MAC CE is used, one additional LCID is needed and length field in the MAC subheader and CC identification for PCMAX,c in the MAC CE may be required. But, since the PHR MAC CE for Rel-10 has already length field in its subheader and would have CC identification for per-CC PHR, and PCMAX,c reporting is used for the eNB to understand the reported PH, we think that it is reasonable for the PHR MAC CE to accommodate PCMAX,c.
Proposal 1: For the PHR MAC CE to accommodate PCMAX,c
2.2 
Length of PCMAX,c
We think that details of PCMAX,c ,e.g., length and values, are more about RAN4 issue. However, in order to progress MAC CE format design for Rel-10, it would be beneficial to make an assumption of RAN2 about the length of PCMAX,c based on Rel-8
In Rel-8, the measured maximum output power PCMAX shall be within the following bounds [3]:

PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H),
where


PCMAX_L = MIN { PEMAX_H – TC,  PPowerClass – MPR – A-MPR – TC},


PCMAX_H = MIN {PEMAX_H,  PPowerClass},
T(PCMAX) and TC are defined by the tolerance table given in [3],
PEMAX_H is the value given to IE P-Max defined in [4], 
PPowerClass is the maximum UE power specified in [3].
For simplicity to calculate the possible range of PCMAX,c , it is assumed that PEMAX_H = PPowerClass =23dBm, T(PCMAX_H)=2dB, and TC=1.5dB. Also, it is further assumed that MPR+A-MPR = 10dB because the potential backoff could be up to 10dB in some cases due to UL carrier aggregation and intra-CC non-contiguous PUSCH resource allocation [5].
As a consequence, PCMAX_H  +  T(PCMAX_H)= 23+2=25dBm. PCMAX_L  –  T(PCMAX_L)= PPowerClass – MPR – A-MPR – TC–  T(PCMAX_L)= 23- 10-1.5-2=19.5dBm. So , the range of PCMAX,c could be 19.5dBm ≤ PCMAX,c ≤ 25dBm. Also, if step size of 1dBm is assumed, we think that 1 byte length (256) would be enough to indicate PCMAX,c . Therefore, it is proposed to assume for now that PCMAX,c is 1 byte long and the number of R bits within the 1byte is FFS (RAN4 inputs are needed).
Proposal 2: To assume for now that PCMAX,c is 1 byte long. 
Proposal 3: Number of R bits within the 1 byte is FFS (RAN4 inputs are needed for this).
2.3 
On/off Configuration of PCMAX,c Reporting
In Rel-8, PHR function is an optional function. Whether it is used or not may be dependent on scheduling policy and strategy of the eNB. We think that on/off configuration of PCMAX,c reporting is similar to this. For example, if the scheduler decides conservative scheduling policy/strategy to avoid the UE power limit situation, PCMAX,c reporting may not be necessary. We don’t have a strong opinion on this, so it is proposed to discuss a necessity of on/off configuration of PCMAX,c reporting.
Proposal 4: To discuss a necessity of on/off configuration of PCMAX,c reporting.

2.4 
Necessity of PCMAX,c Reporting when there is no activated SCells
It is our understanding that PCMAX,c reporting aids the multiple UL scheduling in carrier aggregation. In this sense, we don’t see the necessity of PCMAX,c reporting when there are no activated SCells. Also, RAN2 agreed that PHR is triggered upon SCell activation. That is to say, PCMAX,c of PCell is reported at the beginning of the multiple UL scheduling.
Proposal 5: PCMAX,c is not reported when there are no activated SCells.

2.5 
Overhead Reduction Aspects of PCMAX,c Reporting
As overhead reduction methods, the following two cases are mentioned in [2].

· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs
Assuming that the UEs are typically configured with at most 2 UL SCells and PCMAX,c is 1 bytes long, the expected overhead would be 3 bytes. In the context of carrier aggregation, this overhead can be considered insignificant. Also, omitting PCMAX,c would cause the complicate MAC CE format because the existence of PCMAX,c reporting and some rules about who refers to whom needs to be considered.
Proposal 6: PCMAX,c is always reported together with per-CC PHRs (for type 1).

Proposal 7: PCMAX,c is always reported together with type 1 and type 2 PHR .
3 Conclusions

With regard to the LS from RAN1 [2], we proposed followings to support PCMAX,c reporting.
Proposal 1: For the PHR MAC CE to accommodate PCMAX,c
Proposal 2: To assume for now that PCMAX,c is 1 byte long. 
Proposal 3: Number of R bits within the 1 byte is FFS (RAN4 inputs are needed for this)
Proposal 4: To discuss a necessity of on/off configuration of PCMAX,c reporting.

Proposal 5: PCMAX,c is not reported when there are no activated SCells.

Proposal 6: PCMAX,c is always reported together with per-CC PHRs (for type 1).

Proposal 7: PCMAX,c is always reported together with type 1 and type 2 PHR .
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