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2 Introduction

At RAN2 #71 meeting, PHR format issue [1][2][3] was discussed and  the following conclusions were agreed:
	PHR agreements:

1) Will only have 1 PHR MAC CE transmitted by a UE in a TTI. FFS if this is new MAC CE or redefinition of Rel89 codepoint.

2) This MAC CE can be included in any TB

3) The network will not be able to exclude certain CC's from PHR reporting/triggering


In this contribution, we discuss detailed PHR MAC CE format issue.
3 Discussion
3.1 New LCID vs Reuse R8/9 PHR LCID
Since grouped PHR (i.e. only one PHR MAC CE is transmitted by a UE in a TTI) was agreed , only one LCID is needed for this grouped PHR. There are following options for LCID usage:
Option1: Use one new LCID for grouped PHR.
Option2: Reuse R8/9 PHR LCID, for grouped PHR based on CA configuration and parallel PUCCH&PUSCH transmission capability.
Option3: By RRC configuration like BSR extended table.
Option1 is clear on distinguishing between R8/9 PHR and R10 grouped PHR，but needs more one LCID value. Option2 and Option3 both can save one LCID value. Option2 is based on CA configuration and parallel PUCCH&PUSCH transmission capability to implicitly differentiate R10 grouped PHR from R8/9 PHR by eNB and UE. For example when UE is configured more than one serving cell or enable to use parallel PUCCH&PUSCH transmission, UE should use R10 grouped PHR format; Otherwise, UE should use R8/9 PHR format.  Using Option2, there is no compatible problem when R10 UE accesses to R8/9 eNB. The only limitation of Option2 is that R10 UE will continue to use R10 grouped PHR format even when only Pcell Type1 PH is needed to report in CA scenario. Option3 is by RRC signalling to explicitly configure PHR format like BSR extended table usage. It can not overcome the limitation of Option2 yet and has signalling overhead. 
Based on above analysis neither the new LCID nor explicit RRC configuration is unnecessary for grouped PHR, so we prefer Option2 and propose： 
Proposal 1: Reuse R8/9 PHR LCID for R10 grouped PHR MAC CE.
Proposal 2: Whether R10 grouped PHR format is used based on CA configuration and parallel PUCCH&PUSCH transmission capability.   

3.2 Variable size PHR vs. Fixed size PHR

There are mainly two options on PHR size as discussed in some contributions [2][4]:

Option1: Variable size PHR format

Option2:  Fixed size PHR format

The comparison of Variable and Fixed size is showed in the following table:

Table1 comparison between variable size and fixed size
	
	pros
	cons

	Option1
	Flexible, PHR payload can be changed  based on configured Scell or Scheduled CC
	1. need one type ‘Length” field in MAC subheader

2.  need CC index or bitmaps to identify    the presence of Pcell/Scell PH

	Option2
	Simple, no need CC index or bitmaps to identify the presence of Pcell/Scell PH
	1. PHR payload is bigger in most cases
2. can not fit into the small UL Grant due to the bigger payload


From above comparison, Option2 maybe have the more probability to suffer from small UL Grant if we don’t support truncated PHR. So option1 is more robust for PHR transmission and we propose:  

Proposal 3: Use variable size PHR MAC CE format.   

3.3 Detailed PHR MAC CE Format

Since we have agreed the grouped PHR format, the main issue is how to identify the Pcell/Scell PH. There are mainly two options discussed in some contributions [4] [5] [6] [7]
Option1: Use one byte bitmaps to indicate the presence of Pcell/Scell power headroom.
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Figure1 option 1
Option2: Use Reserved bits in PHR MAC subheader and MAC CE payload to indicate the presence of Pcell/Scell power headroom.
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Figure2 option 2
However the two options for grouped PHR format are feasible, the extensibility of option1 is better with the following two issues:
Issue1: RAN4 has already discussed to extend the 6bits of PH to 7bits for higher power headroom report requirements [8]. If 7bits PH is agreed, Option2 will be infeasible to indicate the presence of Scell power headroom.

Issue2: RAN2 is discussing the necessity of additional PHR (e.g. UE PHR) in PHR email discussion. Additional PHR (e.g. UE PHR) is helpful for eNB to decide whether power scaling down occurred in UE.
However UE can only need to report UE PHR when power scaling down occurred. So if additional PHR is agreed, there is an indication to identify the presence of UE PHR. Obviously, Option2 can not be feasible for the indication of UE PHR. The following figure is the example of option1 for additional PHR.
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Figure3 Additional PHR with option 1
From above discussion, Option1 can work better for future extension and we propose:
Proposal 4: Use one byte bitmap to indicate the presence of PH for Pcell/Scell/UE.   

Proposal 5: We kindly recommend the figure3 for R10 grouped PHR format.   
4 Conclusion

In this contribution, we discuss the detailed PHR MAC CE format and propose that: 
Proposal 1: Reuse R8/9 PHR LCID for R10 grouped PHR MAC CE.

Proposal 2: Whether R10 grouped PHR format is used based on CA configuration and parallel PUCCH&PUSCH transmission capability.
Proposal 3: Use variable size PHR MAC CE.

Proposal 4: Use one byte bitmap to indicate the presence of PH for Pcell/Scell/UE.

Proposal 5: We kindly recommend the figure3 for R10 grouped PHR format.  
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