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In this contribution, we discuss the response to RAN2 LS (R1-2403828) on type 3 PH value for the serving cell configured with mTRP.
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In R2-2403968[1], RAN2 raised the following questions to RAN1 about Enhanced Multiple Entry PHR for multiple TRP MAC CE for Rel-17 mTRP PUSCH repetition:
	Rel-17 PHR for mTRP PUSCH Repetition
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.



Since RAN1 doesn’t have any agreement on type 3 PH value, the legacy PHR procedure describe in TS 38.213 clause 7.7 would be applied, the related paragraph is copied below:
	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
<omitted text>


According to the specification, if a UE is configured with two UL carriers for a serving cell, type 3 PH value can be reported when only actual SRS is transmitted on the serving cell.
Proposed answer to (a): Yes. 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.
In current specification, the Type 1 power headroom report for mTRP PUSCH repetition transmission is described in following paragraph:
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<omitted text>
If a UE is not provided twoPHRMode, and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' on active UL BWP  of carrier  of serving cell , the UE provides one Type 1 power headroom report in a slot . If the Type 1 power headroom report is for an actual PUSCH repetition, the Type 1 power headroom report is for the first PUSCH repetition associated with the first SRS resource set or the second SRS resource set that overlaps with slot . 
If a UE is provided twoPHRMode, and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' on active UL BWP  of carrier  of serving cell , the UE provides two Type 1 power headroom reports in a slot , where
-	if the UE provides a first Type 1 power headroom report for an actual PUSCH repetition of a PUSCH transmission starting earliest in slot  that is associated with one SRS resource set, 
-	if the UE transmits PUSCH repetitions associated with the other SRS resource set in slot , the UE provides a second Type 1 power headroom report for a first actual PUSCH repetition associated with the other SRS resource set that overlaps with slot 
-	else, the UE provides a second Type 1 power headroom report for a reference PUSCH transmission associated with the other SRS resource set, where
- <omitted text>
-	else, if the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the first SRS resource set, the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the second SRS resource set, where
-	<omitted text>


Apply the legacy PHR operation described in clause 7.7 and 7.7.1, for a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers, UE provides the Type 3 power headroom report that is based on an actual SRS transmission in slot n while there’s no actual PUSCH transmission associated with any of the two SRS resource sets. For other cases, Type 1 PHR is provided by UE. The possible cases and corresponding UE behaviours are summarized at the Table I:
Table I: UE behaviour for PH report when SUL and mTRP PUSCH repetition are configured
	Cases
	PUSCH repetition transmission associated with the first SRS resource set
	PUSCH repetition transmission associated with the second SRS resource set
	SRS transmission
	PHR

	Case 1
	Actual
	Actual
	Actual or virtual
	Type 1 PHR

	Case 2
	Actual
	Virtual
	Actual or virtual
	Type 1 PHR

	Case 3
	Virtual
	Actual
	Actual or virtual
	Type 1 PHR

	Case 4a
	Virtual
	Virtual
	Virtual
	Type 1 PHR

	Case 4b
	Virtual
	Virtual
	Actual
	Type 3 PHR



Proposed answer to (b):  For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers, UE provides the Type 3 power headroom report that is based on an actual SRS transmission in slot n while there’s no actual PUSCH transmission associated with any of the two SRS resource sets. For other cases, Type 1 PHR is provided by UE.
In additional, RAN 2 also want RAN1 to clarify whether UE can provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with STxMP scheme.
	R18 PHR for STx2P
Besides, RAN2 is also working on the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE for R18 STx2P, according to the agreements from RAN 1, only Type 1 PH values are mentioned in the agreement. As a result, the same type 3 PH value issue is also encountered in RAN2 for Rel-18 STx2P as same as Rel-17 mTRP PUSCH Repetition. RAN2 would like to ask the questions about the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE for Rel-18 STx2P:
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.


In our view, the case that UE is configured with two UL carriers and  multipanelSchemeSDM or multipanelSchemeSFN should not be considered, since simultaneous multi-panel UL transmission focus on FR2 while SUL is defined in FR1 only[2].
Proposed answer to (c): No. For a serving cell, if a UE is configured with two UL carriers in FR1, the Rel-18 STxMP scheme cannot be supported at the same time.
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The following are proposed answers to Question a), b) and c) raised in R2-2403968. 
Proposed answer to (a): Yes. 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.
Proposed answer to (b):  For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers, UE provides the Type 3 power headroom report that is based on an actual SRS transmission in slot n while there’s no actual PUSCH transmission associated with any of the two SRS resource sets. For other cases, Type 1 PHR is provided by UE.
Proposed answer to (c): No. For a serving cell, if a UE is configured with two UL carriers in FR1, the Rel-18 STxMP scheme cannot be supported at the same time.
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