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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline. SDM, TDM, and FDM based PDSCH enhancements have been specified in Rel-16 to improve reliability and robustness for multi-TRP transmission. The remaining issues for PUSCH are discussed in this contribution. 
2. Remaining issues on multi-TRP for PUSCH 
4.1 PHR reporting for SUL
	Agreement @RAN1#106-e
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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[bookmark: _Hlk95211910]If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 1 power headroom report for the serving cell based on a reference PUSCH transmission, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the UL carrier provided by pusch-Config. If the UE is provided pusch-Config for both UL carriers, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH 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 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the non-supplementary UL carrier. 
<omitted>
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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.


In Rel-15, if a UE is configured with two UL carriers for a serving cell (non-SUL, SUL), UE provides the Type 1 PHR if both the Type 1 PHR and Type 3 PHR are actual PHRs or virtual PHRs, or UE provides the actual PHR if either the Type 1 PHR or the Type 3 PHR is actual PHR. If UE provides Type 1 virtual PHR, the UE computes Type 1 virtual PHR assuming a reference PUSCH transmission on the UL carrier provided by pusch-Config. If the UE is provided pusch-Config for both UL carriers, the UE computes Type 1 virtual PHR assuming a reference PUSCH 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 Type 1 virtual PHR for the serving cell assuming a reference PUSCH transmission on the non-SUL carrier. 
When M-TRP is applied for two UL carriers for a serving cell (non-SUL, SUL) and gNB indicates UE to report two PHRs, the above Rel-15 criteria could be applied to determine the PHR for each TRP, and then Rel-17 M-TRP criteria could be applied for reporting two PHRs. For example, if one of the UL carriers is provided pusch-Config, for TRP1, UE provides the Type 1 virtual PHR if both the Type 1 PHR and Type 3 PHR are virtual PHRs, and UE computes Type 1 virtual PHR assuming a reference PUSCH transmission for TRP1 on the UL carrier provided by pusch-Config. For TRP2, based on Rel-17 M-TRP criteria, if the first PHR value is virtual, a second PHR value is reported as virtual PHR, then UE computes Type 1 virtual PHR assuming a reference PUSCH transmission for TRP2 on the UL carrier provided by pusch-Config.
Proposal 1: When M-TRP is applied for two UL carriers for a serving cell (non-SUL, SUL) and gNB indicates UE to report two PHRs, Rel-15 criteria could be applied to determine the PHR for each TRP, and then Rel-17 M-TRP criteria could be applied for reporting two PHRs.

4.2 TP for 38.213
The TP for 38.213 is shown below:
	TS38.213
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-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, ,  is provided by p0-NominalWithoutGrant, or  if p0-NominalWithoutGrant is not provided. 
-	If the 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 p0-PUSCH-Alpha2, for a retransmission of a configured grant Type 1 PUSCH, or for activation or retransmission of a configured grant Type 2 PUSCH, scheduled by a DCI format that includes a SRS resource set indicator field, and for active UL BWP  of carrier  of serving cell 
-	If the SRS resource set indicator value is 00, first  value is provided by the value of p0-PUSCH-Alpha in ConfiguredGrantConfig.
-	If the SRS resource set indicator value is 01, second  value is provided by the value of p0-PUSCH-Alpha2 in ConfiguredGrantConfig.
-	If the SRS resource set indicator value is 10 or 11, first and second  values are respectively provided by the values of p0-PUSCH-Alpha and by p0-PUSCH-Alpha2 in ConfiguredGrantConfig.
-	else,  is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet, or by p0-PUSCH for a PUSCH (re)transmission as described in clause 19.1, for active UL BWP  of carrier  of serving cell 



3. Conclusions
Based on the above discussions, the proposals are as follows:
Proposal 1: When M-TRP is applied for two UL carriers for a serving cell (non-SUL, SUL) and gNB indicates UE to report two PHRs, Rel-15 criteria could be applied to determine the PHR for each TRP, and then Rel-17 M-TRP criteria could be applied for reporting two PHRs.
Proposal 2: The TP for 38.213 is shown below:
	TS38.213
7.1.1	UE behaviour
<omitted>
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, ,  is provided by p0-NominalWithoutGrant, or  if p0-NominalWithoutGrant is not provided. 
-	If the 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 p0-PUSCH-Alpha2, for a retransmission of a configured grant Type 1 PUSCH, or for activation or retransmission of a configured grant Type 2 PUSCH, scheduled by a DCI format that includes a SRS resource set indicator field, and for active UL BWP  of carrier  of serving cell 
-	If the SRS resource set indicator value is 00, first  value is provided by the value of p0-PUSCH-Alpha in ConfiguredGrantConfig.
-	If the SRS resource set indicator value is 01, second  value is provided by the value of p0-PUSCH-Alpha2 in ConfiguredGrantConfig.
-	If the SRS resource set indicator value is 10 or 11, first and second  values are respectively provided by the values of p0-PUSCH-Alpha and by p0-PUSCH-Alpha2 in ConfiguredGrantConfig.
-	else,  is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet, or by p0-PUSCH for a PUSCH (re)transmission as described in clause 19.1, for active UL BWP  of carrier  of serving cell 
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