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1. Introduction
On last RAN2 meeting, the new PHR format was discussed and some agreements were achieved as below.
Agreements

1)
PHR reporting is dynamic: only activated serving cells.

2)
L field included in subheader

On last RAN1 meeting, RAN1 also made some progress on the PHR issue and indicated it to RAN2 in LS [1]. Based on RAN1 WF and considering the PHR MAC CE overhead, we prefer to report the Pcmax.c of PCell only [2]. 
Base on the above information, we will continue to discuss the PHR MAC CE format in this contribution and finally give our preference.
2. Discussion
2.1. Consideration on open issues
There are five open issues considered in this section.
Issue 1: Which kind of PHR is used when only PCell is activated?

For CA UE which are configured more than one cells but only PCell is activated, two kinds of PHR format might be applied, Rel-8/9 PHR Format or Rel-10 PHR Format.

Comparing with the Rel-8/9  PHR format, the new information carried in Rel-10 PHR MAC CE includes Type-2 PHR and Pcmax.c besides more than one Type-1 PHR from multiple CCs. If there is only PCell activated, Which PHR format will be applied is dependent on whether Type-2 PHR and Pcmax.c are useful.
The intention of introducing Type-2 PHR is to help eNB learn more MPR/A-MPR information in case of the PUCCH and PUSCH parallel transmission and it can facilitate eNB to perform subsequent scheduling. Thus Type-2 PHR should be useful once PUCCH and PUSCH parallel transmission is configured. 
Pcmax.c is introduced to help eNB learn more MPR/A-MPR information. The MPR value is based on the dynamic resource allocation, e.g. MPR will be larger when the resource allocation is discontinuous PUSCH transmission or the PUSCH and PUCCH transmitted simultaneously. For CA UE, discontious PUSCH resource allocation is supported even if only PCell is activated, thus Pcmax.c should be reported.

From the intention of introducing Type-2 PHR and Pcmax.c, it is obvious that Rel-10 PHR MAC CE should be adopted even if only PCell is activated for CA UE.
Proposal 1: Rel-10 PHR format should be used when only PCell is activated.
For non-CA UE with only one cell configured, the Rel-10 PHR format is also useful when parallel PUSCH and PUCCH transmission is configured or the non-continuous PUSCH transmission would appear. 

Proposal 2: Rel-10 PHR format could be used for non-CA UE according to the eNB’s signalling.
Issue 2: Introduce new LCID or not?
There are many differences between Rel-10 PHR MAC CE format and Rel-8/9 PHR MAC CE format, the MAC CE length, MAC CE subheader, and the content. It is reasonable to have different LCID identifier to differentiate the two formats. 
Though the selection of PHR format (Rel-8/9 or Rel-10 format) is based on eNB configuration and will not changed by UE itself, during the RRC reconfiguration procedure, there will be an ambiguity period for eNB to recognize the PHR format, and the same LCID identifier could not give any help. In this ambiguity period, if there is PHR transmission, eNB could not get the correct PHR information. In addition, the PHR format misunderstanding would also cause the wrong de-assemble the following fields after the PHR MAC CE subheader, and the result is discarding the whole MAC PDU. 
Proposal 3: New LCID should be introduced to indicate Rel-10 PHR MAC CE.
Issue 3: Use bitmap or cell index to make the PHR dynamic or not?

For the new PHR MAC CE length is dynamic and related to the activated UL CC number. To avoid the misunderstanding on activated CC number between eNB and UE during the activation/deactivation procedure, it is better to explicitly indicate the cell information in PHR MAC CE. 
For the additional Pcmax.c information, it may only from PCell or from each activated cell, thus there is no need to indicate any extra cell information for Pcmax.c.
Proposal 4: Bitmap should be included in Rel-10 PHR format to indicate the cell which the PHR is belonged to include in the MAC CE.

Issue 4: Introduce Type 1/Type 2 indication in MAC CE or not?

Whether Type-2 PHR is included or not will impact the PHR MAC CE length. If there is parallel PUCCH and PUSCH transmission reconfiguration, it is better to indicated whether there is type-2 PHR in the MAC CE explicitly. 
Based on the discussion on Issue 3, the bitmap would be used to indicate the activated CC information. For the PCell is always activated, the bit for PCell in bitmap can be used to indicate whether there is Type-2 PHR, which will not bring additional length  or complexity.
Proposal 5: The bit for PCell in bitmap is used to indicate whether Type-2 PHR is included or not.
Issue 5: Introduce virtual PHR indication in MAC CE or not?

There will be two kinds of PHR, virtual PHR and actual PHR.
If UE misses the UL grant on one CC, UE would report virtual PHR according to the reference PUSCH format, while eNB would regard it as the PHR derived from the actual grant. It would impact the eNB’s knowledge of UE’s actual PHR and misguide eNB scheduling. 
Some companies think eNB can recognize it by DTX detection, but if eNB sends the grant but detects DTX on the related resource, it is hard for eNB to distinguish whether it is due to the PDCCH (UL Grant) loss or the PUSCH transmission power is not enough (e.g. the power scaling cause the actual transmission power is very limited). 
To increase the robustness, and help eNB to learn the accurate PHR information for future scheduling, it is good to indicate virtual PHR explicitly.

Proposal 6: The virtual PHR indication should be introduced in Rel-10 PHR MAC CE.
2.2. Recommended PHR Format in Rel-10
Based on the discussion on section 2.1 and our proposals, the preferred Rel-10 PHR format is as below.
1. PHR MAC CE Subheader
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2. PHR MAC CE Format
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Figure 1 PHR MAC CE 

Explanations are as below:
1) Byte 1 is the Bitmap. The lowest bit indicates whether the Type-2 PHR is included, and the other bit each corresponding to an Scell, indicating whether the PHR of this Scell is included in the PHR MAC CE;
2) Byte 3&5 are related to the Pcmax.c and Type-1 PHR of PCell and they always exist.

3) Byte 2&4 are related to the Pcmax.c and Type-2 PHR of PCell and exist when Type2 bit in the Bitmap field is set to 1. In addition, Byte 2 (Type-2 PCell Pcmax.c) may not exist if the Type-2 PHR is calculated based on the reference PUCCH format.
4) Byte 6&7 are related to SCell PHR and exist when CC1 and CC2 bitmap in  Byte 1 are all set to 1;
5) UE can use R bit in Byte 4-7 to indicate whether the corresponding PHR is a virtual PHR or not..
Proposal 7: Suggest RAN2 to consider the Rel-10 PHR MAC CE shown in Figure 1.
3. Conclusion
This contribution is given our consideration on the open issues for Rel-10 PHR Format design, and our preferred PHR Format is also given here. Our proposals are as below:
Proposal 1: Rel-10 PHR format should be used when only PCell is activated.
Proposal 2: Rel-10 PHR format could be used for non-CA UE according to the eNB’s signalling.

Proposal 3: New LCID should be introduced to indicate Rel-10 PHR MAC CE.
Proposal 4: Bitmap should be included in Rel-10 PHR format to indicate the cell which the PHR is belonged to include in the MAC CE.

Proposal 5: The bit for PCell in bitmap is used to indicate whether Type-2 PHR is included or not.
Proposal 6: The virtual PHR indication should be introduced in Rel-10 PHR MAC CE.
Proposal 7: Suggest RAN2 to consider the Rel-10 PHR MAC CE shown in Figure 1.
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