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1. Introduction
In this contribution, we discuss remaining issues on power control for multi-TRP operation in NR MIMO Evolution for Downlink and Uplink.

2. Discussion
For Rel-18 S-DCI based STxMP SDM/SFN PUSCH transmission, two PHR mode is supported. However, no agreement has been made on PHR for M-DCI based STxMP PUSCH+PUSCH. There are two options for PHR for M-DCI based STxMP PUSCH+PUSCH. 
· Option1: support two PHR mode for M-DCI based STxMP PUSCH+PUSCH. Note that two PHR mode in the latest TS 38.213 V18.2.0 is for S-DCI based STxMP only.
· Option2: two PHR mode is not supported for M-DCI based STxMP PUSCH+PUSCH. In this case, clarification on UE behavior of PHR report if two PUSCH transmissions associated with two CORESETPoolIndex overlap in time is needed, i.e., whether UE provides PHR for PUSCH associated with CORESETPoolIndex value 0 or 1.
Either one of the above options should be supported, otherwise, UE behavior on PHR in M-DCI based STxMP PUSCH+PUSCH is not clear. 
Proposal 1 
· Support one of the following options.
· (option1) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, whether UE reports one or two PHR is not clarified. Reporting two PHRs for two TRPs is beneficial for network to get the information of per TRP PHR and determine power control. 
· Summary of change: Support two PHR mode for M-DCI based STxMP PUSCH+PUSCH.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	sTx-2Panel
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, if the actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and the actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State overlap in time.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State.

*** Unchanged parts are omitted ***


· (option2) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, UE reports PHR of which PUSCH is not clarified. 
· Summary of change: Clarify when M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, actual PHR of PUSCH associated with CORESETPoolIndex with value of 0 is provided.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
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 two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook’, and is provided sTx-2Panel on active UL BWP  of carrier  of serving cell , if two PUSCH transmissions associated with different CORESETPoolIndex values overlap in time, UE provides Type 1 power headroom report for actual PUSCH transmission associated with CORESETPoolIndex with a value of 0.
*** Unchanged parts are omitted ***




3. Conclusion
In this contribution, we discussed remaining issue of power control for M-TRP operation. Based on the discussion, we made the following proposal.
Proposal 1: 
· Support one of the following options.
· (option1) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, whether UE reports one or two PHR is not clarified. Reporting two PHRs for two TRPs is beneficial for network to get the information of per TRP PHR and determine power control. 
· Summary of change: Support two PHR mode for M-DCI based STxMP PUSCH+PUSCH.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	sTx-2Panel
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, if the actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and the actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State overlap in time.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State.

*** Unchanged parts are omitted ***


· (option2) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, UE reports PHR of which PUSCH is not clarified. 
· Summary of change: Clarify when M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, actual PHR of PUSCH associated with CORESETPoolIndex with value of 0 is provided.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
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 two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook’, and is provided sTx-2Panel on active UL BWP  of carrier  of serving cell , if two PUSCH transmissions associated with different CORESETPoolIndex values overlap in time, UE provides Type 1 power headroom report for actual PUSCH transmission associated with CORESETPoolIndex with a value of 0.
*** Unchanged parts are omitted ***
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