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1 Introduction

RAN1 and RAN4 progress on PHR related issues are available in LS [1] [2] [3]. In this contribution, we discuss the following PHR related issues:
· How to report the additional information PCMAX,C
· Whether the legacy PHR MAC CE is used in the case when only the PCell is activated and no parallel PUCCH/PUSCH is configured
· Regarding to the PHR MAC CE format, following are further clarified
i. If the type1 and type2 indication is needed 
ii. If reported CC indication based on cell index or bitmap is needed

iii. If a new LCID is introduced for the new PHR format
2 Discussion
2.1 Reporting of additional information PCMAX, C
RAN1 concluded on the reference format of virtual PHR that [1]: 

• all power control parameters are set to zero, 

• the MPR, A-MPR, ΔTc are also set to zero if no simultaneous transmission on the same CC.

• other parameters as configured by RRC for the corresponding PUSCH
RAN1 also concluded that the additional reporting is required and reached the following agreements [2]:

•
PCMAX,C is reported together with all per-CC PHRs.

•
PCMAX,C is the value used for the calculation for the reported per-CC PHR.

•
PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

•
PCMAX,C of current assignment is reported in MAC CE

RAN1 indicates RAN2 can consider overhead reduction methods for reporting of PCMAX, C when MPR, A-MPR and ΔTc set to zero.
Since the PCMAX,C is reported together with all per-CC PHRs, and it is the value used for the calculation for the reported per-CC PHR, it is straightforward to report them in the same MAC CE as per-CC PHR. 
Proposal 1: PCMAX, C is reported in the same MAC CE as per-CC Power Headroom(s)
According to the LSs, if no transmission on a CC, MPR, A-MPR and ΔTc shall be set to zero, then PCMAX, C (call it as virtual PCMAX, C) is the minimum value of PEMAX and PPowerClass, where PEMAX is the value broadcasted by eNB and PPowerClass is 23dBm if CPE is not considered. So no need of virtual PCMAX, C reporting is identified. 
But RAN2 already agreed that the Power Headroom(s) will be reported for all activated CCs. If PCMAX, C is reported only for the CCs with real transmission, a separate bitmap shall be introduced and this makes the PHR MAC CE format more complex. And as indicated in LS [4] from RAN4, only up to two CCs in UL would be considered in release 10 timeframe, so the signalling gain brought by not reporting PCMAX, C for CCs with no transmission does not compensate the newly introduced bitmap overhead. 
Proposal 2: PCMAX, C is reported for all activated CCs
2.2 Usage of legacy PHR format

Whether the legacy PHR MAC CE is used when only the PCell is activated and no parallel PUCCH/PUSCH is configured. 

Even though RAN1 agreed the need for additional reporting of PCMAX, C, there is no need for the PCMAX, C information in this case, because it is the same as in Rel-8 and the eNB can identify the power limitation situation without any additional information. It is possible to use the legacy PHR format.  So two options can be considered 

Option1: use the legacy PHR format without PCMAX, C information

Option2: use the new PHR format with PCMAX, C information

We compare these two options:

	
	pros
	cons

	Option1
	1. Saves 3 byte for each report in this case
	1. A new LCID is needed
2. Increase the corresponding test case 
3. usage of  new and old PHR format is specified based on configuration and activation status

	Option2
	1. No need for additional test case for this scenario

2. No need for new LCID from this perspective
3.  Usage of  new and old PHR format is specified only based on configuration status
	1. Some overhead


According to the comparison in the table, the overhead deduction of option1 can justify the additional complexity. So both options are acceptable.

Proposal 3a: the new PHR MAC CE shall be used when simultaneous PUCCH/PUSCH transmission is configured or when uplink CA is configured, otherwise, the legacy PHR MAC CE is used

Proposal 3b: the new PHR MAC CE shall be used when simultaneous PUCCH/PUSCH transmission configured or when at least one Scell with uplink is activated; otherwise, the legacy PHR MAC CE is used
2.3 New PHR format

Regarding to the concrete PHR MAC CE format, following aspects are further clarified one by one

2.3.1 Is a type1 and type2 indication needed? 
It is agreed that:


- Power Headroom is reported for all activated CCs, which means that type1 Power Headroom for the Pcell is always included in the PHR MAC CE.

- If simultaneous PUCCH and PUSCH transmission is configured, type2 is always reported when type1 is reported

- If simultaneous PUCCH and PUSCH transmission is not configured, only type 1 Power Headroom is reported for the Pcell.
So type 1 Power Headroom of the Pcell is always reported, and type 2 Power Headroom is reported if and only if simultaneous PUCCH and PUSCH transmission configured. Moreover the (re)configuration of simultaneous PUCCH and PUSCH transmission would not be frequent, so it is proposed:

Proposal 4: No type1 and type2 PH indication is needed

2.3.2 Should reported CC indication be based on cell index or bitmap?
Even though the L field is agreed, in case a PDCCH indication is missed resulting in mismatch of activation/deactivation status between the eNB and the UE, the whole PHR MAC CE would become inaccurate. So it is safe to introduce an indication for the presence of power information for reported CC. A bitmap would be a simple and efficient way as discussed in our previous contribution [4].
Proposal 5: Use one byte bitmap to indicate the presence of Power information for each CC
In order to simplify the MAC PDU decoding and comply with Rel-8/9 MAC sub-head, we prefer to include this bitmap in the payload rather than in the subheader. 
Proposal 6: The bitmap indication is in the start of the payload. 
2.3.3 Should a new LCID be introduced for the new PHR format?
As discussed in previous contribution [4], it is possible to not introduce a new LCID for new the PHR MAC CE. But it is also acceptable for us to use a new LCID since only one more LCID is need. 
Proposal 7: A new LCID is used for the new Power Headroom MAC CE.  

Based on the above proposals, the new PHR MAC CE could be defined as:
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Figure 1: New Power Headroom MAC Control Element
Proposal 8: The new Power Headroom MAC CE format is as specified in figure 1 above.  
3 Conclusion

In this document, we discuss how to report the newly agreed PCMAX, C and propose:
Proposal 1: PCMAX, C is reported in the same MAC CE as per-CC Power Headroom(s).
Proposal 2: PCMAX, C is reported for all activated CCs.

Secondly, when only the PCell is activated and simultaneous PUCCH/PUSCH transmission is not configured, we think either the legacy PHR or the new PHR MAC CE can be used.
Proposal 3a: New PHR MAC CE shall be used when simultaneous PUCCH/PUSCH transmission is configured or when uplink CA is configured; otherwise, the legacy PHR MAC CE is used. 
Proposal 3b: New PHR MAC CE shall be used when simultaneous PUCCH/PUSCH transmission is configured or when at least one Scell with uplink is activated; otherwise, the legacy PHR MAC CE is used.
Finally, the new Power Headroom MAC CE format is discussed and the following is proposed:
Proposal 4: No type1 and type2 PH indication is needed

Proposal 5: Use one byte bitmap to indicate the presence of power information for each CC
Proposal 6: The bitmap indication is at the start of the payload. 

Proposal 7: A new LCID is used for the new Power Headroom MAC CE. 

Proposal 8: The new Power Headroom MAC CE format is as specified in figure 1.
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