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1 Introduction
On the Last RAN1 meeting, RAN1 decided to report PCMAX,c together with the per CC PHR in PHR MAC CE [1], which is the additional PHR information. This contribution gives our consideration on the relationship between PCMAX,c and PHR type and how to report PCMAX,c.
2 Discussion
2.1 Relationship between PCMAX,c and PHR type
RAN2 has agreed that Type-1 PHR and Type-2 PHR on PCell are always reported together if parallel PUSCH and PUCCH transmission is configured. In this case, it is necessary to make it clear whether the PCMAX,c values used for Type-2 PHR and Type-1 PHR calculation on PCell are same or not first. 
The calculation formulas of Type-1 and Type-2 PHR are as below:
-   Type-1 PHR:    PHType1 = PCMAX,c-1 – PPUSCH
-   Type-2 PHR:    PHType2 = PCMAX,c-2 –PPUSCH–PPUCCH
Because the essence on PCMAX,c reporting is to let eNB get the MPR/A-MPR information reflected by it, the same PCMAX,c means the same MPR/A-MPR. But the intention of Type-1 PHR and Type-2 PHR reporting together is to help eNB obtain the different power information, mainly on MPR/A-MPR, for future scheduling in two cases: only PUSCH transmission case and PUSCH+PUCCH simultaneously transmission case. Hence, the Pcmax.c for Type-1 PHR and Type-2 PHR should be treated separately. 

Proposal 1: The PCMAX,c used for Type-1 PHR and Type-2 PHR calculation on PCell are treated differently.
eNB will use Type-1 PHR and Type-2 PHR in the two different cases:
· If there is parallel PUCCH and PUSCH transmission in the TTI, eNB would perform the uplink scheduling based on Type-2 PHR;
· If there is only PUSCH transmission in the TTI, eNB would perform uplink scheduling based on Type-1 PHR.
From RAN1 LS [2], we can deduce that the virtual PUCCH/PUSCH format will not bring any impact on the A-MPR/MPR. Thus, based on the usage, the PCMAX,c used for calculating Type-1 PHR should only consider the actual PUSCH transmission, and the PCMAX,c used for calculating Type-2 PHR should consider both the actual PUSCH and PUCCH transmission.
Proposal 1.1: PCMAX,c used for Type-1 PHR calculation should consider the MPR/A-MPR based on the actual PUSCH transmission.

Proposal 1.2: PCMAX,c used for Type-2 PHR calculation should consider the MPR/A-MPR based on the actual PUSCH and PUCCH transmission.

2.2 PCMAX,c Report 
There are three kinds of PCMAX,c  report methods:

-    Alt 1：Report the PCMAX,c per activated UL CC.
-    Alt 2：Report the PCMAX,c per scheduled UL CC with actual PHR.
-    Alt 3：Only report the PCMAX,c of Pcell.
Alt 1 is aligned with the RAN1’s consideration [1], “PCMAX,c is reported together with all per-CC PHRs”.

Alt 2 is the enhancement of Alt 1, for the virtual PHR would not impact the MPR/A-MPR [2], and Alt 2 would reduce the PHR MAC CE overhead compared with Alt 1.
Alt 3 is the enhancement of Alt 2. Since the MPR/A-MPR is UE-specific and will take the uplink transmission on all CCs into account [3], thus the A-MPR/MPR information supplied by PCMAX,c  used for calculating Type-1 PHR of  PCell and SCells are same, and at the same time the PCMAX,c  used for calculating Type-2 PHR of Pcell can supply the additional MPR/A-MPR information based on the actual PUCCH and PUSCH parallel transmission. From the aspect of reducing PHR MAC CE overhead, Alt3 is most reasonable.
Proposal 2: Only PCMAX,c of PCell needs to be reported in Rel-10 PHR MAC CE.
There are two PCMAX,c values of PCells, one is used for Type-1 PHR calculation and the other is used for Type-2 PHR calculation. Type-2 PHR is optional according to the configuration of the parallel PUCCH and PUCCH transmission, therefore, the PCMAX,c used for Type-2 PHR calculation should also be optional and bound to Type-2 PHR.

Proposal 2.1: PCMAX,c used for Type-2 PHR calculation should not be included in the PHR MAC CE if there is no Type-2 PHR included. 
Table-1 gives the possible cases of PUCCH/PUSCH transmission when Parallel PUCCH&PUSCH transmission is configured.

Table-1 Possible cases of PUCCH/PUSCH transmission
	Cases
	PCMAX.c-1 of PCell for Type-1 PHR calculation
	PCMAX.c-2 of PCell for Type-2 PHR calculation

	1
	PUCCH and PUSCH transmission on PCell
	PCMAX.c-1 exists.

MPR takes account all the actual PUSCH transmission.
	PCMAX.c-2 exists.

MPR takes account all the actual PUSCH&PUCCH transmission.


	2
	Only PUCCH transmission on PCell;

PUSCH transmission on SCell 
	
	

	3
	No PUCCH and no PUSCH transmission on PCell;

PUSCH transmission on SCell
	PCMAX.c-1 exists.

MPR takes account all the actual PUSCH transmission.
	PCMAX.c-2 exists.

MPR takes account all the actual PUSCH transmission.

 PCMAX.c-2 = PCMAX.c-1

	4
	Only PUSCH transmission on PCell
	
	


From the above table, it can be seen that the PCMAX.c-1 and PCMAX.c-2 are same when there is no actual PUCCH transmission. If we consider the further PHR MAC CE overhead reduction, it is proposed:
Proposal 2.2：PCMAX.c for Type-2 PHR calculation may not be included in the PHR MAC CE when Type-2 PHR is calculated based on the reference PUCCH format.

3 Conclusion

According to the presentation in section two, it is proposed:

Proposal 1: The PCMAX,c used for Type-1 PHR and Type-2 PHR calculation on PCell are treated differently.
Proposal 1.1: PCMAX,c used for Type-1 PHR calculation should consider the MPR/A-MPR based on the actual PUSCH transmission.

Proposal 1.2: PCMAX,c used for Type-2 PHR calculation should consider the MPR/A-MPR based on the actual PUSCH and PUCCH transmission.

Proposal 2: Only PCMAX,c of PCell needs to be reported in Rel-10 PHR MAC CE.

Proposal 2.1: PCMAX,c used for Type-2 PHR calculation may not be included in the PHR MAC CE if there is no Type-2 PHR. 
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Proposal 2.2：PCMAX.c for Type-2 PHR calculation may not be included in the PHR MAC CE when Type-2 PHR is calculated based on the reference PUCCH format.
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