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1	Introduction
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]In [1], RAN2 asks one question related to the type 3 PH value for the serving cell configured with mTRP.
In this contribution, we discuss the relevant RAN1 background, and provide a draft LS response in the appendix.
[bookmark: _Ref178064866]2	Discussion
In [1], RAN2 asked the following questions related to mTRP PUSCH repetition (a and b) and STx2P (c and d):
a) Whether UE can provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition?
b) If answer to a) is yes, in which case will the UE report the type 3 PH value for this serving cell, and in which case will the UE report two Type 1 PH values for this serving cell.
c) Whether UE can provide one type 3 PH value with one Pcmax instead of two type 1 PH values with two Pcmax for a serving cell that is configured with multipanelSchemeSDM or multipanelSchemeSFN?
d) If answer to c) is yes, in which case will the UE provide type 3 PH value with one Pcmax for this serving cell, in which case will the UE provides two type 1 PH values with two Pcmax for this serving cell.
NR specifies two types of power headroom reports, Type 1 and Type 3. The UE sends Type 1 PHR for any serving cell where it is configured for PUSCH transmission, based on actual or reference PUSCH transmission. For serving cells without any PUSCH configuration, the UE sends Type 3 PHR based on actual or reference SRS transmission. For example, this can be seen from 38.213:
Excerpt from 38.213, clause 7.7.3:
[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]. 

The highlighted text shows that a Type 3 PHR is only determined by the UE is not configured for PUSCH transmission on the carrier of the serving cell. As long as all the UL carriers are configured for PUSCH transmission, the UE does not provide a Type 3 report. 
For the case when the UE is configured with two UL carriers for a serving cell and only one of the UL carriers are configured for PUSCH transmission, the UE may report either Type 1 or Type 3 PHR, depending on if the PHR is based on an actual or reference transmission:
Excerpt from 38.213, clause 7.7:

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

In our understanding, this text applies also when the UE is configured with mTRP PUSCH repetition on one of the UL carriers in the cell:
[bookmark: _Ref165893263][bookmark: _Toc166233892]According to RAN1 specifications, the UE can provide a single Type 3 PHR for a serving cell when configured with mTRP PUSCH repetition.
[bookmark: _Toc166233893]The UE would provide a PHR with a one Type 3 PH value when the UE
is configured with two UL carriers for a serving cell, and
is configured with a PUSCH configuration on only one of the UL carriers, and 
determines a Type 1 PHR and a Type 3 PHR for the serving cell, and
the Type1 PHR is based on a reference transmission and the Type 3 PHR is based on an actual transmission
[bookmark: _Toc166233896]Include Observation 1 and the above condition in the LS response to RAN2.
For questions c and d, we note that SUL is only applicable to FR1, whereas multipanelSchemeSDM or multipanelSchemeSFN are only applicable to FR2. This means that a serving cell configured with multipanelSchemeSDM or multipanelSchemeSFN has one UL carrier, and since that carrier is contains a PUSCH-Config, the UE would never provide any Type 3 PHR:
[bookmark: _Ref166233883][bookmark: _Toc166233894]A UE configured with multipanelSchemeSDM or multipanelSchemeSFN would never provide any Type 3 PHR.
[bookmark: _Toc166233897]Include Observation 2 in the LS response to RAN2.

A draft LS response is provided in the appendix.
Conclusion
In the previous sections we made the following observations: 
Observation 1	According to RAN1 specifications, the UE can provide a single Type 3 PHR for a serving cell when configured with mTRP PUSCH repetition.
The UE would provide a single Type 3 PHR as in legacy, i.e., when the UE
Observation 2	A UE configured with multipanelSchemeSDM or multipanelSchemeSFN would never provide any Type 3 PHR.
b)	The UE would provide a single Type 3 PHR only when the UE
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include Observation 1 and the above condition in the LS response to RAN2.
Proposal 2	Include Observation 2 in the LS response to RAN2.
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Appendix: proposed reply LS
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Release:	Rel-18
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Source:	[Ericsson]
To:	RAN2
Cc:	
Contact Person:	
Name:	[Claes Tidestav]
E-mail Address:	[claes.tidestav@ericsson.com]

1. Overall Description:
RAN1 thanks RAN2 for the LS on type 3 PH value for the serving cell configured with mTRP and would like to provide the following response.

Question: 
a) Whether UE can provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition?
b) If answer to a) is yes, in which case will the UE report the type 3 PH value for this serving cell, and in which case will the UE report two Type 1 PH values for this serving cell.
c) Whether UE can provide one type 3 PH value with one Pcmax instead of two type 1 PH values with two Pcmax for a serving cell that is configured with multipanelSchemeSDM or multipanelSchemeSFN?
d) If answer to c) is yes, in which case will the UE provide type 3 PH value with one Pcmax for this serving cell, in which case will the UE provides two type 1 PH values with two Pcmax for this serving cell.
Answer: 
a) Yes
b) [bookmark: _Toc166233895]The UE would provide a single Type 3 PHR only when the UE
a. is configured with two UL carriers for a serving cell, and
b. Is configured with a PUSCH configuration on only one of the UL carriers, and 
c. determines a Type 1 PHR and a Type 3 PHR for the serving cell, and
d. the Type1 PHR is based on a reference transmission and the Type 3 PHR is based on an actual transmission
c) No

ACTION: 	RAN1 kindly asks RAN2 to take the above information into account.

3. Date of Next TSG-RAN1 Meetings:	
3GPP TSG RAN WG1#118	19 – 23 August 2024	Maastricht, The Netherlands
3GPP TSG RAN WG1#118-bis	14 – 18 October 2024 	TBD, China
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