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Introduction
In this contribution, we provide our view on the remaining issue on power headroom reporting for NR URLLC.
PHR handling with multiple configured grant
1.1. Discussion
In the last three meetings, It has been discussed what the current UE behavior is. Since configured grant can be skipped at UE side as default, it seems ambiguous how UE calculates PHR value when related CG PUSCH is cancelled. Based on RAN2#103bis Agreement and related RAN1 CR on TS 38.213 (R1-1903743), it is clear that PHR for CG PUSCH can be calculated as actual transmission. Specifically, once a CG PUSCH is configured to transmit before PHR calculation timing specified in TS 38.213, PHR for the CG PUSCH is based on configured CG PUSCH even if CG PUSCH is not actually transmitted (skipped). 
	RAN2#103bis Agreements:
1. At the time of determination of PH value for a serving cell, the UE MAC assumes real transmissions for all cells with grant even if any grant is skipped.


Current specification only consider non-overlapped PUSCH resource since there is no overlapped UL grant in Rel-15. In Rel-16, UE can be configured with multiple CG configurations. When multiple CG configurations are configured, they can be overlapped each other to support different services. Based on the above observation, when CG PUSCH is configured to transmit, UE would take the CG PUSCH transmission into account for PHR calculation regardless of whether it is actually transmitted or not. However, it is not specified yet how UE choose one PUSCH resource for PHR calculation among overlapped CG PUSCH having same starting symbol.
The ambiguity become obvious when PUSCH carries multiple PHR values from different cells. If CG PUSCH carries PHR itself, there could be no ambiguity. However, if a PUSCH in a cell carries PHR for other cell, and if there are overlapped multiple CG PUSCHs with same starting symbol, it is necessary to specify which PUSCH would be involved in PHR calculation. 
In our perspective, to remove this ambiguity as simple as possible, we would like to specify simple rule to choose one CG among overlapped CGs for PHR calculation. For example, UE can choose higher priority CG and/or lowest configuration index if there are two or more higher priority CG PUSCHs. Alternatively, UE may chooses CG has largest value of PUSCH power offset (P0-PUSCH-AlphaSet) if multiple CGs with the same priority have different open-loop power control parameter. By doing so, it is possible to avoid the saturation of PHR values. 
Considering this late stage, we propose to use configuration index as the simplest rule. By using CG configuration index, gNB can control UE behavior fully and expect which PUSCH is used for PHR calculation. 
Proposal 1: Adopt following TP to remove ambiguity when multiple CG PUSCH are configured and overlapped.
	[bookmark: _GoBack]----------------------------------------------------- Start of text proposal -----------------------------------------------------
[bookmark: _Toc52208342][bookmark: _Toc45699180][bookmark: _Toc36498154][bookmark: _Toc29917280][bookmark: _Toc29899543][bookmark: _Toc29899125][bookmark: _Toc29894826][bookmark: _Toc26719395][bookmark: _Toc20311570][bookmark: _Toc12021458]7.7.1	Type 1 PH report
If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], the UE computes the Type 1 power headroom report as 
[image: ] [dB]
where [image: ], [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ] are defined in Clause 7.1.1. 
If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] is smaller than a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] that overlaps with multiple slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first earliest PUSCH , if any, on the first slot of the multiple slots on active UL BWP [image: ] that fully overlaps with the slot on active UL BWP [image: ]. If there are multiple earliest PUSCH using configured grant on the slot, the UE provided a Type 1 power headroom report for the PUSCH with lowest Configuredgrantconfig-index value.
If a UE is configured with multiple cells for PUSCH transmissions, where a same SCS configuration on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] , the UE provides a Type 1 power headroom report for the earliest first PUSCH, if any, on the slot on active UL BWP [image: ] that overlaps with the slot on active UL BWP [image: ]. If there are multiple earliest PUSCH using configured grant on the slot, the UE provided a Type 1 power headroom report for the PUSCH with lowest Configuredgrantconfig-index value.
----------------------------------------------------- End of text proposal -----------------------------------------------------


Reason for changes
According to current specification, it is unclear how UE selects PUSCH for PHR calculation when multiple PUSCH is configured with same starting symbol. It is valid scenario in order to support various service with multiple configured grant configuration. 
Summary of changes
For UE configured with multiple cells for PUSCH transmission, with same or different SCS, 
Add a sentence for each case of PHR for PUSCH transmission in multiple cells, with same or different SCS for UE to select PUSCH having lowest configuredgrantindex if there are multiple earliest PUSCH using configured grant. 
Specs/Sections impacted
TS 38.213 Clause 7.7.1
Consequences if not approved
It remains unclear which PUSCH is used for the PHR calculation if multiple configured grant are overlapped with same starting symbol. 

PHR handling with UL cancelation indication
1.2. Discussion
In the last meeting, UE processing order between UL CI and PHR calculation was discussed in case of UL CA. similar to section 2, the discussion point was whether to apply UL CI to PHR calculation based on its timeline. 
Based on the current specification, Section 7.7 in TS 38.213 are defining PHR timing well in order to remove ambiguity from various signaling and timeline. It would be desirable to stick current specification description: 
	From TS 38.213 section 7.7:
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered if the power headroom report is reported on a PUSCH triggered by the first DCI. Otherwise, a UE determines whether a power headroom report is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the power headroom report is reported on the PUSCH using the configured grant.


According to above specification, the existence of PUSCH in the perspective of PHR calculation is based on the CG configuration and downlink control information received until following:
· Until and including PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling PUSCH carrying PHR if the PHR is reported on a PUSCH triggered by the first DCI.
· Until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the PHR is reported on the PUSCH using the configured grant.
Based on our reading of above specification, it seem clear any DCI can be applied if the DCI is received before specified PHR timing. Moreover, it is almost same as last proposed conclusion in the final FL’s summary for this issue [1]. Thus, we propose following:
Proposal 2: UL CI can be applied for PHR calculation if UL CI is received before the PHR timing specified in section 7.7 of TS 38.213. 
· No specification change is needed. 

Conclusion
In this contribution, we discuss on the remaining issue on power headroom reporting for NR URLLC. Our proposals are as follows:
Proposal 1: Adopt following TP to remove ambiguity when multiple CG PUSCH are configured and overlapped.
Proposal 2: UL CI can be applied for PHR calculation if UL CI is received before the PHR timing specified in section 7.7 of TS 38.213. 
· No specification change is needed. 

Reference
[1] R1-2007208, Summary#2 of [102-e-NR-L1enh-URLLC-InterUE-01] Remaining issues on inter-UE prioritization/multiplexing, Moderator (vivo)
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