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1. Introduction
On the last meeting PHR has been discussed widely and some agreements have been achieved. From the agreements we can see that some new information would be introduced, which including as below:
1) TYPE 1 & 2 PHR reporting together when PUCCH&PUSCH transmission together;

2) PH of more than one UL CC reporting at the same time;
3) PH probably calculated from the virtual grant;

The Rel-8/9 PHR MAC CE can not accommodate all these new information. Hence, it is necessary to introduce the Rel-10 PHR MAC CE. This contribution gives our consideration on the CA PHR MAC CE design.
2. Discussion
2.1. What is the unit of the CA PHR MAC CE, per CC or per UE?

Considering the design of CA PHR MAC CE, There are two alternatives:
· Alt 1: UE based MAC CE
There is at most one PHR MAC CE in one TTI. It includes all configured or activated UL CCs’ PH, and each PH is CC based. 
For example, if UE is configured with 3 UL CCs and there is no UL activation, when the PHR is triggered, only one PHR MAC CE would be transmitted which include all PHs from the 3 UL CCs.
· Alt 2: CC based MAC CE

There may be more than one PHR MAC CE in one TTI. Each PHR MAC CE only includes one CC’s one kind of PH information.
For example, if UE is configured 3 UL CCs and there is no UL activation, when the PHR is triggered, 3 or 4 PHR MAC CEs would be transmitted, each one including one PH of one CC and type 1 and type 2 PHR for Pcell should be in different PHR MAC CE.
The intention of reporting all configured CCs’ PH together is that eNB could learn all the CCs’ PH information together and have the full picture of UE’s power. To align with the intention, Table 1 gives the comparison of UE based MAC CE and CC based MAC CE.
Table 1

	
	Alt 1: UE based MAC CE
	Alt 2: CC based MAC CE

	Transmitting CC number
	One CC
MAC CE is only transmitted in one CC
	One or more CCs
Multiple MAC CEs could be transmitted on more than one CCs

	The time point of eNB’s acquiring all CCs’ PH
	Always together
	Not always together if they are not transmitted in the same transport block

	MAC CE subheader overhead
	Low

Only one MAC CE subheader
	High

More than one MAC CE subheader

	Assembling complexity
	Simple
Only one MAC CE is assembled
	A little complex
More than one MAC CE is assembled


From the Table 1, we can see that the UE based PH MAC CE could guarantee the eNB always get all the needed PH information together, bring low MAC CE subheader overhead, and easily assembling in UE and parsing in eNB. 
Proposal 1: There is at most one PHR MAC CE transmitted in one TTI, which includes all needed PH information.

2.2. Is the UE based PHR MAC CE with fixed length or dynamic length?

There are many options on UE based MAC CE, the main difference is the length of the MAC CE, fix or dynamic. 
Option 1: Fix length means that the length of MAC CE is fixed based on the configured UL CC. 

Option 2: Dynamic length means that the length of MAC CE is based on the UL grants.
Option 2 is required to introduce the length indicator to the MAC CE.  In additional, the cell information of each PH should be explicitly indicated in the MAC CE in order to avoid eNB misunderstanding the PH information in the case of the UL grant loss. 
To simplify the operation and ensure the signaling robustness, and considering there is no big overhead problem, we propose option 1.

Proposal 2: The length of CA PHR MAC CE is fixed based on the configured UL CCs.

2.3. The necessity of PH type identifier
The type 1 and type 2 PH could be reported in one TTI. Whether it is needed to distinguish the type 1 and type 2 PH in MAC CE should be considered. 
If the type 1 and type 2 PH are always transmitted together in one TTI, we think it is unnecessary to explicitly identify the type 1 and type 2 PH type in MAC CE, and the implicit way will be enough, e.g. the fix position for type 2 PH. 

Otherwise, if type 2 PH is only transmitted when there is the actual PUCCH transmission in the PHR reporting TTI, it is necessary to mark the PH type in the PHR MAC CE explicitly for robustness. 

Proposal 3: Whether to mark the PH type explicitly in the PHR MAC CE depends on whether the type 1&2 PH always transmit together.
2.4. The requirement of distinguishing actual grant and virtual grant

Based on the discussion on last meeting, it is possible to introduce the PH calculated from virtual grant. In this case there are two kinds of PH grant, actual grant and virtual grant.

If UE loses the UL grant, the PH would calculated from the virtual grant, while eNB would regard it as the PH derived from the actual grant, so misunderstanding will be brought between UE and eNB, which will impact the eNB’s knowledge of UE’s actual PH and misguide eNB scheduling .
Proposal 4: PH calculated by virtual grant should be identified in the PHR MAC CE if virtual grant is introduced.
3. Conclusion
From the above analysis, we give our consideration on the PHR MAC CE in CA.
Proposal 1: There is at most one PHR MAC CE transmitted in one TTI, which includes all needed PH information.

Proposal 2: The length of CA PHR MAC CE is fixed based on the configured UL CCs.

Proposal 3: Whether to mark the PH type explicitly in the PHR MAC CE depends on whether the type 1&2 PH always transmit together.

Proposal 4: PH calculated by virtual grant should be identified in the PHR MAC CE if virtual grant is introduced.
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