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Introduction
RAN2 sent an LS to RAN1 on type 3 PH value for the serving cell configured with mTRP as follows [1].
	Rel-17 PHR for mTRP PUSCH Repetition
RAN2 kindly ask RAN1 to reconsider and answer the below questions about Enhanced Multiple Entry PHR for multiple TRP MAC CE for Rel-17 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.

R18 PHR for STx2P
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 this contribution, we present our views on the potential RAN1’s reply to the above questions from RAN2.
Type 3 PH value in Rel-17 Multi-TRP PUSCH repetition
Basically, per the discussions in Rel-17, RAN1 does NOT have any agreements on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with MTRP PUSCH repetition.
Observation 1: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition.
According to the current specification (see below highlighted yellow parts in TS 38.213), it can be noted that the UE cannot provide Type 3 PHR if the UE is configured for PUSCH transmission on a carrier f of serving cell c. Consequently, the UE cannot provide Type 3 PHR if the UE is configured for Rel-17 MTRP PUSCH repetition within a single UL carrier (i.e., NUL).
· TS 38.213
	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: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps69.png] on active UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps70.png] of carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps71.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps72.jpg] and if the UE is not configured for PUSCH transmissions on carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps73.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps74.jpg] and the resource for the SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as 
[image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps75.png] [dB]
where [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps76.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps77.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps78.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps79.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps80.png] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps81.png] 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: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps82.png] on UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps83.png] of carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps84.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps85.jpg], and if the UE is not configured for PUSCH transmissions on UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps86.png] of carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps87.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps88.jpg] and a resource for the reference SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as 
	[image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps89.png] [dB]
where [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps90.png] is an SRS resource set corresponding to SRS-ResourceSetId = 0 for UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps91.png] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps92.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps93.png], [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps94.png] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps95.png] are defined in clause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 for UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps96.png]. [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps97.png] 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]. 
If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 3 power headroom report for the serving cell based on a reference SRS transmission and a resource for the reference SRS is provided by SRS-Resource, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the UL carrier provided by pucch-Config. If pucch-Config is not provided to the UE for any of the two UL carriers, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the non-supplementary UL carrier.


Observation 2: According to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR for a serving cell configured with mTRP PUSCH repetition and configured with a single UL carrier.
According to the current specification (see below highlighted yellow parts in TS 38.213), for the case of two UL carriers (i.e., NUL and SUL) in a serving cell, one Type 1 PHR and one Type 3 PHR can be existed when PUSCH transmission is configured in NUL but not in SUL. Nevertheless, for a UE configured with twoPHRmode, RAN1 does not have any corresponding specifications on how to provide two Type1 PHRs and/or one Type 3 PHR for a serving cell.
· TS 38.213
	7.7 Power headroom report
The types of UE power headroom reports are the following. A Type 1 UE power headroom [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps59.png] that is valid for PUSCH transmission occasion [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps60.png] on active UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps61.png] of carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps62.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps63.png]. A Type 3 UE power headroom[image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps64.png] that is valid for SRS transmission occasion [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps65.png] on active UL BWP [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps66.png] of carrier [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps67.png] of serving cell [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps68.png]. 
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 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 format. 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.
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
If a UE is configured with a SCG and if phr-ModeOtherCG for a CG indicates 'virtual' then, for power headroom reports transmitted on the CG, the UE computes PH assuming that the UE does not transmit PUSCH/PUCCH on any serving cell of the other CG. For NR-DC when both the MCG and the SCG operate either in FR1 or in FR2 and for a power headroom report transmitted on the MCG or the SCG, the UE computes PH assuming that the UE does not transmit PUSCH/PUCCH on any serving cell of the SCG or the MCG, respectively.
<------------------ Irrelevant parts are omitted ------------------>


Observation 3: For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers (i.e., NUL and SUL), RAN1 doesn’t have corresponding specification on how to provide two Type 1 PHR and/or one Type 3 PHR for the serving cell.
To sum up, we suggest to provide the above information to reply Question a) and Question b) as asked in RAN2’s LS.
Proposal 1: Answer the questions about Enhanced Multiple Entry PHR for multiple TRP MAC CE for Rel-17 mTRP PUSCH repetition as follows:
· 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?
· Answer on Question a: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition. However, according to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR for a serving cell configured with mTRP PUSCH repetition and configured with a single UL carrier. For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers, RAN1 doesn’t have corresponding specification on how to provide two Type1 PHRs and/or one Type3 PHR for the serving cell.
Type 3 PH value in Rel-18 STxMP SDM/SFN PUSCH
Basically, per the discussions in Rel-18, RAN1 does NOT have any agreements on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with multipanelSchemeSDM or multipanelSchemeSFN.
Observation 4: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with multipanelSchemeSDM or multipanelSchemeSFN.
Likewise, according to the current specification (see the above highlighted yellow parts in TS 38.213), it can be noted that the UE cannot provide Type 3 PHR if the UE is configured for Rel-18 STxMP SDM/SFN PUSCH transmission within a single UL carrier (i.e., NUL).
Observation 5: According to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR with one Pcmax for a serving cell configured with multipanelSchemeSDM or multipanelSchemeSFN and configured with a single UL carrier.
Given that Rel-18 STxMP SDM/SFN PUSCH transmission can be supported in FR2 only, SUL cannot be configured due to it is defined in FR1 only. Consequently, there is no case to provide Type 3 PHR for SUL (in where no PUSCH transmission is configured) when Rel-18 STxMP SDM/SFN PUSCH transmission is configured.
Observation 6: For a serving cell configured with two UL carriers, since SUL is defined in FR1 only, and Rel-18 STx2P schemes (multipanelSchemeSDM and multipanelSchemeSFN) are supported in FR2 only, RAN1 doesn’t need to consider the case whether/how to provide two Type1 PHRs with two Pcmax and/or one Type3 PHR with one Pcmax for the serving cell.
Given that Rel-18 STxMP SDM/SFN PUSCH transmission can be supported in FR2 only, SUL cannot be configured due to it is defined in FR1 only. Consequently, there is no Type 3 PHR in this case.
To sum up, we suggest to provide the above information to reply Question c) and Question d) as asked in RAN2’s LS.
Proposal 2: Answer the questions about Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE for Rel-18 STx2P as follows:
· Question 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?
· Draft Answer on Question c: RAN1 doesn’t have corresponding agreement on whether/how to 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. However, according to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR with one Pcmax for a serving cell configured with multipanelSchemeSDM or multipanelSchemeSFN and configured with a single UL carrier. For a serving cell configured with two UL carriers, since SUL is defined in FR1 only, and Rel-18 STx2P schemes (multipanelSchemeSDM and multipanelSchemeSFN) are supported in FR2 only, RAN1 doesn’t need to consider the case whether/how to provide two Type1 PHRs with two Pcmax and/or one Type3 PHR with one Pcmax for the serving cell.
Conclusion
For the questions of type 3 PH value for the serving cell configured with mTRP as asked in the LS from RAN2, we have the following observations and proposals:
Observation 1: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition.
Observation 2: According to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR for a serving cell configured with mTRP PUSCH repetition and configured with a single UL carrier.
Observation 3: For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers (i.e., NUL and SUL), RAN1 doesn’t have corresponding specification on how to provide two Type 1 PHR and/or one Type 3 PHR for the serving cell.
Observation 4: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with multipanelSchemeSDM or multipanelSchemeSFN.
Observation 5: According to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR with one Pcmax for a serving cell configured with multipanelSchemeSDM or multipanelSchemeSFN and configured with a single UL carrier.
[bookmark: _GoBack]Observation 6: For a serving cell configured with two UL carriers, since SUL is defined in FR1 only, and Rel-18 STx2P schemes (multipanelSchemeSDM and multipanelSchemeSFN) are supported in FR2 only, RAN1 doesn’t need to consider the case whether/how to provide two Type1 PHRs with two Pcmax and/or one Type3 PHR with one Pcmax for the serving cell.
Proposal 1: Answer the questions about Enhanced Multiple Entry PHR for multiple TRP MAC CE for Rel-17 mTRP PUSCH repetition as follows:
· 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?
· Answer on Question a: RAN1 doesn’t have corresponding agreement on whether/how to provide one type 3 PH value instead of two type 1 PH values for a serving cell that is configured with mTRP PUSCH repetition. However, according to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR for a serving cell configured with mTRP PUSCH repetition and configured with a single UL carrier. For a serving cell configured with mTRP PUSCH repetition and configured with two UL carriers, RAN1 doesn’t have corresponding specification on how to provide two Type1 PHRs and/or one Type3 PHR for the serving cell.
Proposal 2: Answer the questions about Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE for Rel-18 STx2P as follows:
· Question 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?
· Draft Answer on Question c: RAN1 doesn’t have corresponding agreement on whether/how to 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. However, according to current RAN1 specification, for a UE configured with twoPHRmode, the UE cannot provide Type3 PHR with one Pcmax for a serving cell configured with multipanelSchemeSDM or multipanelSchemeSFN and configured with a single UL carrier. For a serving cell configured with two UL carriers, since SUL is defined in FR1 only, and Rel-18 STx2P schemes (multipanelSchemeSDM and multipanelSchemeSFN) are supported in FR2 only, RAN1 doesn’t need to consider the case whether/how to provide two Type1 PHRs with two Pcmax and/or one Type3 PHR with one Pcmax for the serving cell.
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