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1. Introduction
Thes PHR timers and parameters, periodicPHR-Timer, prohibitPHR-Timer and dl-PathlossChange, which are used in LTE will also be used for PHR in LTE-A. How to define them, for example, per UE or per CC, is still on email discussion. Also, there are some common understandings on LTE-A CA PHR reporting:
· Per CC PHR reporting should be permitted

· The PCC PHR may include two types of information: power header room after PUSCH transmission and power header room after PUSCH+PUCCH.  
Based on these common understanding, there are two schemes for LTE-A CA PHR reporting:
· One MAC PHR CE includes PHR information for all configured CCs

· One MAC PHR CE includes partial configured CCs’ PHR information.
This contribution discuss MAC PHR CE format taking into account the two possible schemes.
2. Discussion
There are two possible PHR reporting schemes for LTE-A CA with each for different scenarios:
· SCHEME 1: One MAC PHR CE includes PHR information for all configured CCs

· SCHEME 2: One MAC PHR CE includes partial configured CCs’ PHR information.

The first one can be used, for example, if PHR related timers and parameter are defined pre UE, all configured CCs’ PHR are reported at the same time in one MAC PHR CE. On the other hand, if at least one timer or parameter is defined per CC, it is possible that PHR triggering and reporting for configured CCs may not be simultaneous. Hence the second scheme is valid. Following discussion focus on the issue on how to design MAC PHR CE format to adapt to the two possible PHR reporting schemes
2.1. Format for scheme 1 
This scheme is used for scenario where all configured CC report PHR at the same time; hence all configured PHR information is included in one MAC PHR CE. 
For this scenario, the MAC PHR CE length is fixed which is equal to ([(n+2)*6/8] +1) bytes where n is the number of configured/activated SCC.  MAC PHR CE is comprised of:

· 1 byte MAC PHR CE header

· 2*6 bits for PCC PHR information and n*6 bit for SCC PHR information. Others, if presented, are padding bits.
The special requirement for this format is:

· PCC PHR should be placed at the first or last position

· SCC PHR information is placed as special order, for example, based on the related CC order and the order of PHR per CC can be configured by RRC signaling.
The format is shown in Figure 1.
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Figure 1: PHR format for scenario 1where 5 UL CCs are configured
2.2. Format for scheme 2

Scheme 2 is referring to situation that variable number of PHR content is included in one MAC PHR CE. To decode the MAC PHR CE correctly, UE and eNB must identify each PHR is for which CC without any ambiguity. Two solutions can be considered for this purpose
· Solution 1: PHR for PCC and SCC are separately transmitted and identified by different LCID field

· Solution 2: PHR for PCC and SCC(s) can be sent in one MAC PHR CE hence only one LCID is needed for LTE-A CA PHR reporting
2.2.1. MAC PHR CE format for solution 1
PCC PHR and SCC PHR are transmitted in different MAC PHR CE and clearly identified by different LCID filed. PHR format for PCC and SCC are different as described below.

2.2.1.1.  PCC PHR format

For PCC PHR, the length is fixed as 3 byte: one MAC PHR CE header, two byte for PCC PHR content with one referring to PUSCH+PUCCH and one for PUSCH. The format is show in Figure 2.
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Figure 2 : PCC PHR for solution 1
Two contents for PCC can be identified by fixed order or by the R bits in the PHR content. 

2.2.1.2. SCC PHR format

For SCC PHR, the number of PHR content is variable and hence the length is variable. Then UE must identify two issues:

· how many number of SCC PHR content is included to guarantee correctly decode the MAC PHR CE 

· Target SCC for each PHR content.

To solve these two issues, following strategies are adopted:

· One extra byte F/L is added after the MAC PHR CE header to identify the number of PHR content in the current MAC PHR CE

· The two R bits in each PHR content is used to identify its corresponding target CC. Please be noted 2 R bits can identify 4 CCs which is ok according to current status where up to 4 SCC can be supported. 

The general structure is shown in Figure 3.
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Figure 3: general structure for SCC PHR format for solution 1

2.2.2. MAC PHR CE format for solution 2 

Both PCC and SCC PHR can be sent together, but the difference to scheme 1 is that the number of PHR content in MAC PHR CE is variable. Hence UE and eNB must identify two issues:

· Whether or not PHR for PCC is included because PCC and SCC have different PHR length.

· How many number of PHR for SCCs is included and target SCC for each included SCC PHR.

To solve the first issue, we can use one R bit in the MAC PHR CE header to indicate whether PCC PHR is included or not. And if PCC PHR is included, this PHR should be always in the first position.

To solve the second issue, one extra byte F/L is included after the MAC PHR CE header to identify the number of PHR content in this MAC PHR CE. And the two R bits in each PHR content are used to identify target SCC for each SCC PHR. The general header structure is shown in Figure 4.
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Figure 4: header structure for solution 2

3. Conclusion and proposal
This contribution discusses the MAC PHR CE format for LTE-A CA scenario. Two schemes are proposed for this purpose:
· SCHEME 1: One MAC PHR CE includes PHR information for all configured CCs

· SCHEME 2: One MAC PHR CE includes partial configured CCs’ PHR information.

Two solutions are provided to implement scheme 2: 

· Solution 1: PHR for PCC and SCC are separately transmitted and identified by different LCID field

· Solution 2: PHR for PCC and SCC(s) can be sent in one MAC PHR CE hence only one LCID is needed for LTE-A CA PHR reporting
We proposed to discuss the two schemes and select one of them for LTE-A CA PHR reporting. If scheme 2 is selected, discuses the two provided implement solutions and select one as the WF. 
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