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Introduction
[bookmark: _GoBack]In incoming LS [1] RAN2 asked RAN1 on UE behaviour about whether and when to report type 3 PHR when mTRP is configured for the serving cell. When single UL carrier is configured for the serving cell, there is no doubt that UE would report two type 1 PHR for the serving cell because type 3 PHR report is only for serving cell without PUSCH configuration. While if two UL carriers are configured for the serving cell, RAN1 specification is unclear. This paper discusses the potential issues and solutions which in our opinion RAN1 should discuss first before replying the LS for the case that two UL carriers are configured for the serving cell.
Determination on reporting type 1 or type 3 PHR  
	TS 38.213 Release 18
[bookmark: _Toc12021457][bookmark: _Toc20311569][bookmark: _Toc26719394][bookmark: _Toc29894825][bookmark: _Toc29899124][bookmark: _Toc29899542][bookmark: _Toc29917279][bookmark: _Toc36498153][bookmark: _Toc45699179][bookmark: _Toc161999104]7.7	Power headroom report
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission

[bookmark: _Toc12021460][bookmark: _Toc20311572][bookmark: _Toc26719397][bookmark: _Toc29894828][bookmark: _Toc29899127][bookmark: _Toc29899545][bookmark: _Toc29917282][bookmark: _Toc36498156][bookmark: _Toc45699182][bookmark: _Toc161999107]7.7.3	Type 3 PH report
If a UE determines that a Type 3 power headroom report for an activated serving cell is based on an actual SRS transmission then, for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell  and if the UE is not configured for PUSCH transmissions on carrier [image: ] of serving cell  and the resource for the SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as 
[image: ] [dB]
where [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ] are defined in clause 7.3.1 with corresponding values provided by SRS-ResourceSet.
If the UE determines that a Type 3 power headroom report for an activated serving cell is based on a reference SRS transmission then, for SRS transmission occasion [image: ] on UL BWP [image: ] of carrier [image: ] of serving cell , and if the UE is not configured for PUSCH transmissions on UL BWP [image: ] of carrier [image: ] of serving cell  and a resource for the reference SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as 
	[image: ] [dB]
where [image: ] is an SRS resource set corresponding to SRS-ResourceSetId = 0 for UL BWP [image: ] and [image: ], [image: ], [image: ] and [image: ] are defined in clause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 for UL BWP [image: ]. [image: ] is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB and TC =0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]. 




Determination on reporting Type 1 or Type 3 PHR report for one Type 1 report case in Rel-15 is captured in current specification as shown above when two UL carriers are configured. When two Type 1 PHR report in Rel-17 TDM and Rel-18 SDM/SFN transmission schemes is configured, how to select Type 1 or Type 3 PHR should be further discussed. Considering that UE provides Type 3 PHR only when the carrier is not provided with PUSCH configuration. Following two possible cases can be considered:

· Case 1: SUL is configured with SRS and without PUSCH while UL is configured with mTRP
· Case 2: UL is configured with SRS and without PUSCH while SUL is configured with mTRP

Case1 is invalid because SRS transmission on SUL is useless as there is no PDSCH or PUSCH is SUL in this case.  Case 2 is only valid for mTRP transmission in FR1 [2]. So, Rel-18 sTXMP which is only supported for FR2 is not applicable for SUL. 
In Rel-18 sTXMP, no use case for supporting Type 3 report.
Intention of both Type 1 and Type 3 PHR reporting is to report power headroom and possible Pcmax to assist UL scheduling about PRB number and power adjustment. PHR based on actual transmission contains both Pcmax and power headroom, which should be prioritized to PHR based on reference transmission. Plus, Type 1 PHR based on reference PUSCH transmission is prioritized to Type 3 PHR based on reference SRS because Type 1 PHR is a direct guidance for PUSCH scheduling. Based on these principles, if both SUL PUSCH and UL SRS are transmitted in slot n, UE provides Type 3 report only when two Type 1 reports are both based on reference PUSCH and one Type 3 report is based on actual transmission. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Rel-17 mTRP TDM, UE provides Type 3 report only when two Type 1 reports are both based on reference PUSCH transmission and one Type 3 report is based on actual transmission. 
Conclusion 
In this contribution, following proposals are presented:
1.    In Rel-18 sTXMP, no use case for Type 3 report.
In Rel-17 mTRP TDM, UE provides Type 3 report only when two Type 1 reports are both based on reference PUSCH and one Type 3 report is based on actual transmission. 
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