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1. Introduction

In Rel-13 CA enhancements, aggregating up to 32 CCs is supported. Arithmetically, UE supporting CA enhancements should be able to report PHs of 32 at maximum. The legacy PHR MAC CE can report 7 PHs simultaneously. 
This paper will discuss a way to design new PHR MAC CE format for Rel-13 CA enhancements.
2. Discussion
2.1
Legacy PHR MAC CE formats
Up to Rel-12, RAN1 has specified three kinds of PHR MAC CE as shown in Table 1.
Table 1 Three kinds of PHR MAC CE

	
	Max number of Type 1 PH
	Max number of Type 2 PH
	Configured by
	Constraints

	PHR MAC CE
	1
	0
	phr-Config
	Not specified

	Extended PHR MAC CE
	8
	1
	phr-Config + extendedPHR-r10
	Always configured if more than one Serving Cell with uplink is configured

	Dual Connectivity PHR MAC CE
	8
	2
	phr-Config + dualConnectivityPHR
	Not specified


As we see in the table, in the CA enhancements, UE should be able to report at least the couple of Type 2 PHs and Type 1 PHs of 32. Accordingly, it is not sufficient to re-use the current formats and a new format has to be defined.
Observation 1: None of the current PHR formats fulfils eCA requirement.
Proposal 1: New PHR format is defined for Rel-13 CA enhancements.
2.2
PHR MAC CE format for CA enhancements
In Extended PHR MAC CE and DC PHR MAC CE, 1 byte bitmap is used to indicate the presence of a PH field for the configured SCells. Each bit in the bitmap is associated with a SCell indicated by SCellIndex. If we follow this principle even for Rel-13 CA enhancements, Ci fields of 31 in the bitmap are required to include 31 Type 1 PHs corresponding to each SCell. It means that the bitmap has to be extended to 4 bytes. On the other hand, it is not likely the the total number of actual operating serving cells with uplink reaches at 32 serving cells in near future. In the signalling overhead aspect, it does not make sense to always transmit the bitmap of 4 bytes whenever a PHR is triggered. One way to optimize the size of the bitmap would be to link it with the number of serving cells with uplink. 

Proposal 2: In the new PHR MAC CE format of the CA enhancements, the size of the bitmap to indicate the presence of the PH field depends on the number of serving cells with uplink.
The number of Type 2 PHs is determined by the number of SCells configured with PUCCH, which is subject to further discussion, i.e. it is still FFS on the number of PUCCH SCells. In the Extended PHR and DC PHR, the bitmap is followed by the Type 2 PHs. We assume that there is no reason to deviate from this principle.  

Proposal 3: the bitmap in new PHR MAC CE format is followed by Type 2 PHs.
In DC PHR MAC CE, the presence of PCell Type 2 PH depends on simultaneousPUCCH-PUSCH of MCG, and PSCell Type 2 PH is always present. The reason to report PSCell Type 2 PH always (even when simultaneousPUCCH-PUSCH is not configured for SeNB) is that MeNB and SeNB have separate schedulers. On the other hand, since PCell and PUCCH SCell belong to the same eNB, the principle of linking simultaneousPUCCH-PUSCH and Type 2 PH together seems more reasonable.

Proposal 4: Type 2 PH of PUCCH SCell depends on simultaneousPUCCH-PUSCH configuration of the serving cell.
3. Conclusion
It is proposed that
Proposal 1: New PHR format is defined for Rel-13 CA enhancements.
Proposal 2: In the new PHR MAC CE format of the CA enhancements, the size of the bitmap to indicate the presence of the PH field depends on the number of serving cells with uplink.
Proposal 3: the bitmap in new PHR MAC CE format is followed by Type 2 PHs.

Proposal 4: Type 2 PH of PUCCH SCell depends on simultaneousPUCCH-PUSCH configuration of the serving cell.
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