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1 Introduction
Regarding PHR, agreements achieved are pasted as following,
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In RAN2#99bis meeting, there were agreements of PHR with an LS [2] sent to RAN1 and RAN4, including,  

[image: image2]In our previous contribution, possible PH types and calculation rules were summarized [1]. In this contribution, we discuss some remaining details requiring further decisions.
2 Remaining issues
RAN1 spec 38.213 version 15.0.0 already captures the following descriptions of:

· Power headroom for PUSCH when PUSCH is transmitted.

· Power headroom for SRS when SRS is transmitted or not transmitted.

However, there are still power headroom not defined as discussed below.
Pcmax reporting was agreed in previous meeting. It’s necessary to define the Pcmax calculation for PHR and the Pcmax delivered to MAC layer. For type 1 calculation, there could be PUSCH and PUCCH transmitted on different symbols in the same slot. It may result in different power management requirement for PUSCH and PUCCH. Thus, the spec should have clear description of which power management requirement (e.g., assuming PUSCH only) is applied to Pcmax when deriving PH. Principles similar to those in LTE should be supported, such as 
-when only PUSCH is transmitted, or with PUCCH transmitted in the same slot, Pcmax is derived assuming the power management requirement of PUSCH transmission only;
-when PUSCH is not transmitted, Pcmax is derived assuming no power management requirement parameters;
-when SRS is not transmitted, since SRS PH is used for SRS-only carrier, Pcmax is derived assuming no power management requirement parameters.

The above statements are captured in section 2.2 and 2.4 text proposals respectively.
Proposal 1: The UE should compute Pcmax and therefore PH with specific power management requirements (such as assuming PUSCH transmission only), and deliver the associated value to higher layer. 
2.1 Remaining issue of type 1 PH
Virtual type1 PH is not determined yet, which is an essential part of PHR framework. Type 1 is used to calculate the power headroom of PUSCH transmission power. It’s mainly used when PUSCH only is transmitted, or when PUSCH and PUCCH are transmitted in FDM behaviour in one slot.
Note that in LTE there’s only one P0-alpha for dynamic scheduling (j=1), which is identically used for calculation of virtual PH. In NR, one or more [P0-alpha] parameter sets can be configured and one of these parameters for dynamic scheduling should be used to derive virtual type 1 PH. Then which parameter from possible multiple parameter sets for dynamic scheduling are used for the virtual PH calculation should be determined. 
Similar problem arises for pathloss determination. The uplink beam can be dynamically scheduled in DCI, resulting in unclear pathloss to derive virtual PH without beam indication.
Then, virtual type1 PH should be revised as in section 2.2.
Proposal 2: If the UE does not transmit PUSCH, the virtual PH is calculated based on one set of parameters for dynamic scheduling, which is pre-configured in RRC.
2.2 Text Proposal on Rel.15 TS38.213 v15.0.0 Section 7.7.1
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2.3 Remaining issue of type 2 PH

It was agreed that SRS PH is calculated based on one pre-configured SRS resource. In LTE, the parameter for aperiodic SRS transmission is used to derive virtual SRS PH. Now in aperiodic SRS mechanism, each SRS request field is associated with one SRS resource set. Thus, with the legacy assumption of aperiodic parameters for virtual SRS PH, the pre-configured SRS set should be set to “aperiodic.
Proposal 3: The pre-configured SRS set of virtual SRS PH should be an aperiodic SRS set.
2.4 Text Proposal on Rel.15 TS38.213 v15.0.0 Section 7.7.2
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2.5 Inconsistence description between 38.213 and 38.321
In 38.213, two types of PH calculation are defined: for PUSCH and for SRS. Nevertheless, in 38.321, three PH types are captured: for PUSCH, for PUCCH and for SRS, and the triggering events, reporting formats are designed for them. This inconsistence between physical layer and higher layer specs should be handled. For forward compatibility, RAN1 can consider to adopt a PH type for PUCCH transmission only.
Observation 1: PH types were captured inconsistently in RAN1 and RAN2 spec.

3 Conclusions
The following proposals are made:
Proposal 1: The UE should compute Pcmax and therefore PH with specific power management requirements (such as assuming PUSCH transmission only), and deliver the associated value to higher layer. 
Proposal 2: If the UE does not transmit PUSCH, the virtual PH is calculated based on one set of parameters for dynamic scheduling, which is pre-configured in RRC.
Proposal 3: The pre-configured SRS set of virtual SRS PH should be an aperiodic SRS set.
Observation 1: PH types were captured inconsistently in RAN1 and RAN2 spec.

4 Reference

[1] Huawei, HiSilicon “Designs on power headroom calculation and reporting”, R1-1719435, Reno, USA, November 27 – December 1, 2017.

RAN1#90bis Agreements:


Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission


Above is supported at least for sub-6GHz. 


RAN1#90bis Agreements:


Support one PHR format: PH and Pcmax,c


FFS: PHR reporting restriction for short UE timeline cases (ex: reporting virtual PHR)


RAN1#91 Agreements:


Specification supports SRS PHR reporting for serving cell / uplink where PUSCH is not configured


SRS virtual PHR reporting is based on one SRS resource configured by the gNB


SRS PHR reporting is as in LTE type-3 


Send one LS to RAN2 about this agreement


R1-1721681


RAN1#91 working assumption


Support Pcmax,c reporting for PHR corresponding to NR PUSCH only transmission for above-6GHz





Agreements:


1.	The power headroom information will still be carried in MAC CE.


2.	Virtual and real PHR type 1 and Type 2 are supported


3.	At least PHR trigger conditions defined in LTE should be reused in NR


4.	Assume BWP does not impact the PHR MAC CE format design.


5.	RAN2 designs NR PHR format with assumption that the field PH is 6-bit, as in LTE.


6.	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.


7.	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.


8.	The presence of type 2 PH is explicitly configured by RRC signalling.


9.	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”


10.	P field indicates whether the MAC entity applies power backoff due to power management.


11.	FFS For EN-DC how to ensure we are referring to the right specification for the PHR table.





< Unchanged parts are omitted >


7.7.1	Power headroom for PUSCH


Type 1 PH report: In a PUSCH transmission period � EMBED Equation.3 ��� UE computes a power headroom for a Type 1 report for a carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ��� as 


if the UE transmits PUSCH in transmission period � EMBED Equation.3 ��� for carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ���, the UE computes power headroom for a Type 1 report as


� EMBED Equation.3 ���[dB]


where � EMBED Equation.3 ��� is computed based on the requirements in [8, TS 38.101] assuming a PUSCH only transmission in transmission period � EMBED Equation.3 ��� and the physical layer delivers this � EMBED Equation.3 ��� value to higher layers. � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ��� and � EMBED Equation.3 ��� are defined in Subclause 7.1.1. 


if the UE does not transmit PUSCH in transmission period � EMBED Equation.3 ��� for carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ���, the UE computes power headroom for a Type 1 report as 


� EMBED Equation.3 ���[dB]


where � EMBED Equation.3 ��� is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, and where MPR , A-MPR, P-MPR and TC are defined in [8, TS 38.101]. � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ��� and � EMBED Equation.3 ��� are defined in Subclause 7.1.1 with � EMBED Equation.3 ���, � EMBED Equation.3 ���,and � EMBED Equation.3 ��� are configured by higher layers, and � EMBED Equation.3 ��� defined in Subclause 7.1.1.





< Unchanged parts are omitted >








< Unchanged parts are omitted >


7.7.2	Power headroom for SRS


Type 2 PH report: In a SRS transmission period � EMBED Equation.3 ���, a UE computes a power headroom for a Type 2 report for a carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ��� as 


if the UE transmits SRS in SRS transmission period � EMBED Equation.3 ��� for carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ���, the UE computes power headroom for a Type 2 report as 


� EMBED Equation.3 ��� [dB]


where � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ���, � EMBED Equation.3 ��� and � EMBED Equation.3 ��� are defined in Subclause 7.3.1;


if the UE does not transmit SRS in SRS transmission period � EMBED Equation.3 ��� for carrier � EMBED Equation.3 ��� of serving cell � EMBED Equation.3 ���, the UE computes power headroom for a Type 2 report as 


� EMBED Equation.3 ��� [dB]


where � EMBED Equation.3 ��� is a SRS resource set with ResourceConfigType set to 'aperiodic' provided to the UE by higher layers and � EMBED Equation.3 ���,� EMBED Equation.3 ���, � EMBED Equation.3 ��� and � EMBED Equation.3 ��� are defined in Subclause 7.3.1. � EMBED Equation.3 ��� is computed based on the requirements in [8, TS 38.101] assuming a SRS transmission in SRS transmission period � EMBED Equation.3 ���, and assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR , A-MPR, P-MPR and TC are defined in [8, TS 38.101]. For this case, the physical layer delivers � EMBED Equation.3 ��� instead of � EMBED Equation.3 ��� to higher layers. 


< Unchanged parts are omitted >
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