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1. INTRODUCTION
In this contribution, we discuss about remaining issues on mTRP PUSCH.
2. DISCUSSION
PUSCH
SRI-PUSCH-PowerControl
	RAN1 104b-e
Agreement
When SRS resources from two SRS resource sets indicated in DCI format 0_1/0_2, for linking SRI fields to two power control parameters, it is up to RAN2 to finalize the RRC details related to linking. RAN1 identified that the following options could be used. 
· Alt. 1: Add second sri-PUSCH-MappingToAddModList, and select two SRI-PUSCH-PowerControl from two sri-PUSCH-MappingToAddModList
· Alt. 2: Add SRS resource set ID in SRI-PUSCH-PowerControl, and select SRI-PUSCH-PowerControl from sri-PUSCH-MappingToAddModList considering the SRS resource set ID
RAN1 105-e
Agreement
The following working assumption is confirmed. 
For non-codebook based multi-TRP PUSCH, the first SRI field is used to determine the entry of the second SRI field which only contains the SRI(s) combinations corresponding to the indicated rank (number of layers) of the first SRI field. The number of bits, N2, for the second SRI field is determined by the maximum number of codepoint(s) per rank among all ranks associated with the first SRI field. For each rank x, the first Kx codepoint(s) are mapped to Kx SRIs of rank x associated with the first SRS field, the remaining (2N2-Kx) codepoint(s) are reserved.

TS 38.331, v16.6.0
	SRI-PUSCH-PowerControl field descriptions

	sri-P0-PUSCH-AlphaSetId
The ID of a P0-PUSCH-AlphaSet as configured in p0-AlphaSets in PUSCH-PowerControl.

	sri-PUSCH-ClosedLoopIndex
The index of the closed power control loop associated with this SRI-PUSCH-PowerControl.

	sri-PUSCH-PathlossReferenceRS-Id
The ID of PUSCH-PathlossReferenceRS as configured in the pathlossReferenceRSToAddModList in PUSCH-PowerControl.

	sri-PUSCH-PowerControlId
The ID of this SRI-PUSCH-PowerControl configuration. It is used as the codepoint (payload) in the SRI DCI field.





In Rel-15/16, codepoint of SRI field maps to ID of SRI-PUSCH-PowerControl (i.e., sri-PUSCH-PowerControlId). In Rel-17, since #number of codepoint of second SRI field is reduced, one drawback for legacy mapping for second SRI field (i.e., ID of SRI-PUSCH-PowerControl) is only part of SRI-PUSCH-PowerControl could be used. Another drawback for legacy mapping for second SRI field is that gNB may be hard to indicate different power control for different rank since codepoint of second SRI field could be associated to different rank. For example, codepoint “0” of second SRI field maps to sri-PUSCH-PowerControlId=0. However, since codepoint “0” of second SRI field could associate to different rank and different rank are associated to same sri-PUSCH-PowerControlId=0 if using legacy mapping, gNB have no choice but indicate same sri-PUSCH-PowerControlId=0 for different rank.
As we quoted above, RAN1 has already agreed that linking SRI field to power control parameters with two suggested options is up to RAN2. However, due to the fact that size reduction of second SRI field is done by RAN1, we think no matter which option is selected by RAN2, there is a need to study detailed mapping between codepoint of second SRI field and SRI-PUSCH-PowerControl for one TRP associated to second SRI field.
Observation 1: In Rel-15/16, mapping between SRI field and SRI-PUSCH-PowerControl is based on ID of SRI-PUSCH-PowerControl.
Observation 2: In Rel-17, since #number of codepoint of second SRI field is reduced, gNB can not fully indicate SRI-PUSCH-PowerControl via second SRI field according to Rel-15/16 mapping.
Proposal 1: 	RAN1 study detailed mapping between codepoint of second SRI field and SRI-PUSCH-PowerControl for one TRP associated to second SRI field. 
PHR
	104b-e
Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 
· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 
· FFS: How to select the PHR for reporting. 
· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 
· Option 5: No changes to legacy PHR reporting 
106-e
Agreement
For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), per TRP default P0, alpha, PL-RS, and closed loop index is defined by,  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the second SRS resource set and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.
Agreement
For option 4, support the following: 
· When PHR MAC-CE is reported in slot n, for a CC that is configured with mTRP PUSCH repetition, second PHR value is determined as, 
· If the first PHR value is actual PHR (based on Rel. 15/16) corresponding to a repetition among mTRP PUSCH repetitions associated with a given TRP, the second PHR value, select Alt. 2A 
· Alt.2A: Is actual only when a repetition associated with the other TRP is transmitted in slot n. Otherwise, it is virtual.
· If there are multiple repetitions associated with the other TRP in slot n, the earliest one in slot n is selected.
· If the first PHR value is actual PHR (based on Rel. 15/16) but not corresponding to a repetition among mTRP PUSCH repetitions (corresponds to sTRP PUSCH), select Alt. 1B 
· Alt1B: a second PHR value is reported as virtual PHR.
· If the first PHR value is virtual, select Alt. 1C 
· Alt1C: a second PHR value is reported as virtual PHR.
· Note: It was agreed that when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR)
· Note: It was agreed that the above is applicable to both single entry and multi-entry PHR reports
TS 38.213
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<omitted>
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>
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<omitted>
If the UE determines that a Type 1 power headroom report for an activated serving cell is based on a reference PUSCH transmission then, for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], the UE computes the Type 1 power headroom report as
	[image: ] [dB]
where [image: ] is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. TC = 0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS 38.101-3]. The remaining parameters are defined in clause 7.1.1 where [image: ] and [image: ] are obtained using [image: ] and p0-PUSCH-AlphaSetId = 0, [image: ] is obtained using pusch-PathlossReferenceRS-Id = 0, and [image: ].
<omitted>
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 …


A first remaining issue is virtual PHR calculation. With respect to current virtual PHR formulation in Rel-15/16, UE calculates virtual PHR based on a default set of power control parameters such as p0-PUSCH-AlphaSetId = 0, [image: ] is obtained using pusch-PathlossReferenceRS-Id = 0, and [image: ]. However, since two TRP PHR are calculated, calculating two virtual PHRs via using same default set of power control parameters seems not sufficient for reflecting PHR of different TRP. In this sense, per TRP default set of power control parameters is preferred. Regarding how to determine per TRP default set of power control parameters, we also identified that RAN1 has agreed per TRP default set of power control parameters for PUSCH without SRI field in RAN1 106-e. Thus, we propose to reuse such agreement for per TRP default set of power control parameters for calculating virtual PHR.
Proposal 2: 	If a UE supports option 4 (Calculate two PHRs), per TRP default set of power control parameters (P0, alpha, PL-RS, and closed loop index) are used for calculating virtual PHR, 
· the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
A second issue for PHR is for type-3 PHR. According to current spec, for single carrier of a cell, whether to report type-1 PHR or type-3 PHR is based on whether cell is configured with PUSCH transmission. For cell with PUSCH transmission, since there is PUSCH transmission, type-1 PHR is reported, while for cell without PUSCH transmission, type-3 PHR is reported based on SRS transmission. In our view, the intention for type-3 PHR is for PUCCH power control. Thus, with introduction of multiple TRP PUCCH for a cell without PUSCH transmission in Rel-17, two TRP PHRs for the cell is proposed since it’s similar as what RAN1 agreed on two TRP PHRs for cell with multiple TRP PUSCH. 
Observation 3: According to current spec, for single carrier of a cell, whether to use type-1 PHR or type-3 PHR for the cell is based on whether the cell is configured with PUSCH transmission.
Proposal 3: 	For a cell without PUSCH transmission, RAN1 supports reporting two TRP PHRs for the cell that is configured with single carrier. 
· When PHR MAC-CE is reported in slot n, real/virtual type-3 PHR determination is based on whether there are SRS transmission associated to first TRP, and second TRP in slot n, respectively.
A third issue is PHR for supplementary carrier. In Rel-15, for UE being configured with two carriers for one cell, standard has specified PHR for different cases regarding supplementary carrier. In case of one carrier configured with pusch-config while the other carrier not configured with pusch-config, UE reports real PH if one PH for one carrier is real while the other one PH for the other carrier is virtual, and UE reports Type-1 PH if PHs for two carriers are with same real or virtual. Considering mTRP operation for a cell with two carriers, UE could derive at most four PHs. It’s not clear how UE reports two PHs for the cell from at most four PHs. In our view, one method is that UE selects each PH based on Rel-15 criteria in TRP-specific manner. In this method, UE shall identify which two derived PHs from different carrier are associated to same TRP. Second method is to select a specific carrier, and report two PHs based on the specific carrier. The specific carrier could be a carrier configured with pusch-config. We slightly prefer using second method since it’s a simple solution when it comes to mTRP operation for supplementary carrier. The last issue is for the case that one carrier is configured with mTRP operation while the other carrier are not. Currently, we propose to study whether to support this case in Rel-17. 
Proposal 4: 	For a cell with two carriers (i.e., non-SUL, SUL carrier) that each carrier is configured with mTRP PUSCH repetition or PUCCH repetition, 
· Calculates two PHs for each carrier.
· Reports two PHs for the cell.
· If only one carrier is configured with pusch-config, the reported two PHs are down-selected by following options
· Option1: Each reported PH is determined based on selecting real PH, followed by Type-1 PH in TRP-specific manner (i.e., Rel-15 criteria in TRP-specific manner).
· Option2: The reported two PHs are determined from a same carrier which is configured with pusch-config.
· FFS: one carrier is with mTRP and the other one carrier is with sTRP
3. CONCLUSION
In this contribution, we have following proposals:
Observation 1: In Rel-15/16, mapping between SRI field and SRI-PUSCH-PowerControl is based on ID of SRI-PUSCH-PowerControl.
Observation 2: In Rel-17, since #number of codepoint of second SRI field is reduced, gNB can not fully indicate SRI-PUSCH-PowerControl via second SRI field according to Rel-15/16 mapping.
Proposal 1: 	RAN1 study detailed mapping between codepoint of second SRI field and SRI-PUSCH-PowerControl for one TRP associated to second SRI field.  
Proposal 2: 	If a UE supports option 4 (Calculate two PHRs), per TRP default set of power control parameters (P0, alpha, PL-RS, and closed loop index) are used for calculating virtual PHR, 
· the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
Observation 3: According to current spec, for single carrier of a cell, whether to use type-1 PHR or type-3 PHR for the cell is based on whether the cell is configured with PUSCH transmission.
Proposal 3: 	For a cell without PUSCH transmission, RAN1 supports reporting two TRP PHRs for the cell that is configured with single carrier. 
· When PHR MAC-CE is reported in slot n, real/virtual type-3 PHR determination is based on whether there are SRS transmission associated to first TRP, and second TRP in slot n, respectively.
Proposal 4: 	For a cell with two carriers (i.e., non-SUL, SUL carrier) that each carrier is configured with mTRP PUSCH repetition or PUCCH repetition, 
· Calculates two PHs for each carrier.
· Reports two PHs for the cell.
· If only one carrier is configured with pusch-config, the reported two PHs are down-selected by following options
· Option1: Each reported PH is determined based on selecting real PH, followed by Type-1 PH in TRP-specific manner (i.e., Rel-15 criteria in TRP-specific manner).
· Option2: The reported two PHs are determined from a same carrier which is configured with pusch-config.
· FFS: one carrier is with mTRP and the other one carrier is with sTRP
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