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Introduction
At RAN2#99bis meeting, PHR MAC CE format was discussed and the following agreements were reached:
Agreements
1    RAN2 designs NR PHR format with assumption that the field PH is 6-bit, as in LTE.
2    RAN2 sends an LS to RAN1 and RAN4 to inform the decision.
3    As in LTE, V field is used in NR to indicate whether PH is based on real transmission or a reference format, and the presence of the PCMAX,c octet.
4    NR supports PHR format consisting of bitmap, type 2 PH subfield for PCell, type 2 PH subfield for either PUCCH SCell or PSCell, and type 1 PH subfields in the ascending order of ServCellIndex.
5    The presence of type 2 PH is explicitly configured by RRC signalling. 
6	One octet of bitmap is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8. Otherwise four octets are used.  Editor’s note “it depends on whether we support 32 carriers”
7	P field indicates whether the MAC entity applies power backoff due to power management. 
8	For EN-DC the assumption is that the cell index space is shared between LTE and NR.  [CB for CP] 
9	FFS For EN-DC how to ensure we are referring to the right specification for the PHR table  
In addition, the corresponding PHR procedure and PHR MAC CE format has also been captured in the running draft TS38.321. From the essence, RAN2 tried to reuse the legacy LTE PHR design as much as possible. But current RAN2 PHR design has some potential contradictions with RAN1’s agreements. In this contribution, we will give our analysis on this issue.
Discussion
Current RAN1 status on PHR
RAN1 has reached some agreements on PHR from the following aspects:
1) [bookmark: OLE_LINK12][bookmark: OLE_LINK13]PH type
There are three kinds of PH in legacy LTE that is Type 1, Type 2 and Type 3. The calculation of each type of PH is as below:
· Type 1 PH = PCMAX,c - PPUSCH
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]Type 2 PH = PCMAX,c - PPUSCH- PPUCCH
· Type 3 PH = PCMAX,c - PSRS
Type 1 PH has been discussed in RAN1#90bis and the following agreements were made. It means there will be only Real Type 1 PH for the December freeze, no virtual type 1 PH. 
	Agreements:
· Support PH calculation for PUSCH transmission
· Calculation for current transmission 
· FFS: Calculation for non-current transmission




For Type 2 PH, the following agreement has been made at RAN#77 meeting. According to the work plan, there is no doubt that both Real and Virtual Type 2 PH will not be considered by RAN1 until December.
	· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Mini-slot based scheduling beyond what is covered in Dec. ’17
· Multi-beam/panel/TRP PDCCH 
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 


For Type 3 PH, although there is no clear statement on how to handle it, no RAN1 discussion took place about it so far. Hence we think it is also highly unlikely that it will be specified in RAN1 by December.
Observation 1: For December freeze, only Real Type 1 PH can be supported by RAN1. Virtual Type 1 PH and Real/Virtual Type 2/Type 3 PH cannot be supported.
2) [bookmark: OLE_LINK14][bookmark: OLE_LINK15]PCMAX,c Reporting
Regarding to the PCMAX,c reporting, RAN1’s agreements made on RAN1#90bis are listed below:
	Agreement:
· Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission
Above is supported at least for sub-6GHz. 

Agreement:
· Support one PHR format: PH and Pcmax,c
· FFS: PHR reporting restriction for short UE timeline cases (ex: reporting virtual PHR)


Observation 2: For Real Type 1 PH, PCMAX,c should always be reported together with the Type 1 PH corresponding to a real PUSCH transmission.
RAN1’s impacts on RAN2 PHR procedure 
The impacts mainly lie on the following aspects:
1) Type 1 PH reporting condition
According to running draft TS36.821, the description of Type 1PHR reporting condition is as below:
	1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
2>	for each activated Serving Cell with configured uplink associated with any MAC entity:
3>	obtain the value of the Type 1 power headroom;


From the description marked with yellow, it is clear that for each activated Serving Cell with configured uplink, Type 1 PH should be reported. But based on Observation 1, it is obvious that RAN1 only gives the formula for calculating Type 1 PH with real PUSCH transmission. For CA and DC case, there will be Serving Cell(s) with configured uplink but there is no real PUSCH transmission on it, in this case, it is impossible to report the Type 1 PH of this serving cell without virtual PUSCH format. 
Proposal 1: Send LS to RAN1 to check whether they can provide the virtual Type 1 PH formula in RAN1#91.
If RAN1 cannot provide the Virtual Type 1 PH calculation formula before December, in order to make RAN2’s specification work, there should be modification on RAN2’s specification that only Type 1 PH of activated serving cell with real PUSCH should be obtained from PHY.
Proposal 2: If RAN1 cannot support virtual Type 1 PH, it should be reflected in TS38.321 that only the Type 1 PH only can be reported on activated serving cell(s) with UL grant.
2) Type 2 PH reporting condition
According to running draft TS36.821, the description of Type 2 PHR reporting condition is as below:
	1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
……
3>	if phr-Type2PCell is configured:
4>	obtain the value of the Type 2 power headroom for the PCell;
4>	obtain the value for the corresponding PCMAX,c field from the physical layer
3>	if phr-Type2OtherCell is configured:
4>	if PUCCH SCell is configured:
5>	obtain the value of the Type 2 power headroom for the PUCCH SCell;
Editor's note: UE may need to obtain type 2 PH from multiple SCells if RAN1 allows having multiple PUCCH SCells. (This would also impact to PHR format). RAN1/2 confirmation requires.
4>	else (i.e. other CG is configured):
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;
…….


Based on Observation 1, Type 2 PH will not be introduced in December freeze. Hence RAN1 and RAN2 specification is not aligned. In order to keep the consistency between RAN1 and RAN2 specification, we should check with RAN1 whether Type 2 PH can be supported or not by December.
Proposal 3: Send LS to RAN1 to check whether they can provide the virtual/Real Type 2 PH formula and reporting condition in RAN1#91.
If RAN1 cannot provide the Type 2 PH formula and reporting condition by December freeze, there are two alternatives to handle the Type 2 PH:
· Alt 1:  Remove Type 2 PH related description from both TS38.331 and TS38.321, which including the following:
· Remove the phr-Type2PCell and phr-Type2OtherCell configuration of TS 38.331;
· Remove the phr-Type2PCell and phr-Type2OtherCell configuration related PHR procedure in section 5.4.6 of TS38.321;
· Remove the Type 2 PH from the PHR MAC CE in section 6.1.3.8 of TS38.321.
· Alt 2:  Only declare that phr-Type2PCell and phr-Type2OtherCell should not be configured in Rel-15 in TS38.331.
Considering there will be much specification effort and it is not easy for further extension if Type 2 PH is introduced in the further release, Alt 2 is slightly preferred.
Proposal 4: If RAN1 cannot support Type 2 PH, it should declare in TS38.331 that phr-Type2PCell and phr-Type2OtherCell should not be configured in Rel-15.
Proposal 5: If Proposal 4 is not agreed, it is suggested to remove the functionality description and parameters related to Type 2 PH either in TS38.331 or TS38.321 for December versions.
3) Impact on the value of each field in PHR MAC CE 
The following Table-1 listed all the fields of the PHR MAC CE and its meaning based on the running draft TS38.321:
                                                            Table -1   Fields of PHR MAC CE
	Field
	Intention
	RAN1’s impact

	Ci
	Indicates the presence of a PH field for the SCell with SCellIndex i
	No

	R
	Reserved bit
	No

	V
	indicates if the PH value is based on a real transmission or a reference format
	Yes if virtual PH is not supported by RAN1.

	PH
	Type1
	Indicates the power headroom level of Type 1 PH
	

	
	Type2
	Indicates the power headroom level of Type 2 PH
	Yes, depends on whether Type 2 PH can be supported by RAN1

	
	Type3
	Indicates the power headroom level of Type 1 PH
	Yes, depends on whether Type 2 PH can be supported by RAN1

	P
	Indicates whether the MAC entity applies power backoff due to power management
	No

	PCMAX,c
	
Indicates the PCMAX,c or [2] used for calculation of the preceding PH field
	No


Although the value of some fields of the PHR MAC CE will be impacted by RAN1, whether these field needs to be modified or removed depends on which alternative of the issue 2) of section 2 will be adopted. If Alt 1 is adopted, the related field should be removed and a new PHR MAC CE should be introduced. Otherwise, if alternative 2 is adopted, the current description in the running draft TS38.321 is enough, no new PHR MAC CE or illustration are needed.
Proposal 6: If Proposal 4 is not agreed, suggest to remove the Type 2 related field and V field in the NR PHR MAC CE.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Send LS to RAN1 to check whether they can provide the virtual Type 1 PH formula in RAN1#91.
Proposal 2: If RAN1 cannot support virtual Type 1 PH, it should be reflected in TS38.321 that only the Type 1 PH only can be reported on activated serving cell(s) with UL grant.
Proposal 3: Send LS to RAN1 to check whether they can provide the virtual/Real Type 2 PH formula and reporting condition in RAN1#91.
Proposal 4: If RAN1 cannot support Type 2 PH, it should declare in TS38.331 that phr-Type2PCell and phr-Type2OtherCell should not be configured in Rel-15.
Proposal 5: If Proposal 4 is not agreed, it is suggested to remove the functionality description and parameters related to Type 2 PH either in TS38.331 or TS38.321 for December versions.
Proposal 6: If Proposal 4 is not agreed, suggest to remove the Type 2 related field and V field in the NR PHR MAC CE.
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