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Introduction
Rel-18 MIMO evo for DL and UL WID [1] includes the study on simultaneous multi-panel UL transmission (STxMP), and there are some remaining issues regarding the STxMP to be discussed in RAN2.
	6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.



In this paper, we would like to discuss the remaining issues of STxMP from RAN2 perspective.
Discussion
RAN1 has made several agreements to support enhanced PHR for STxMP on single DCI based mTRP operation.
	RAN1 #114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?



	RAN1 #114bis
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both



	RAN1 #115
Conclusion
There is no consensus in RAN1 to support the report of P-MPR for unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured.



It can be observed that a new PHR MAC CE and the associated reporting procedure on STxMP for single DCI mTRP operation should be introduced. 
Observation 1: RAN1 has agreed to introduce the new power head room reporting for the STxMP on unified TCI framework for single-DCI mTRP.
In Rel-17, the twoPHRMode has been introduced to configure whether UE should report two PHRs or not and each PHR is associated with a SRS resource set, i.e., TRP. In current MAC specification, the enhanced PHR for multiple TRP MAC CE is specified in section 6.1.3.50/6.1.3.51 of TS 38.321 to allow UE to report two PHs together with one Pcmax,f,c for the serving cell if UE is configured with twoPHRMode with the multiple TRP PUSCH repetition feature.
In our view, the existing enhanced PHR for multiple TRP MAC CE can be mostly reused as baseline with the additional new field Pcmax,f,c for the other TRP. The added Pcmax,f,c corresponds to the second PH value reported to the second panel which is associated with the second SRS resource set.
Proposal 1: RAN2 introduces a new PHR MAC CE to support PHR for STxMP. The Rel-17 enhanced PHR for multiple TRP MAC CE could be baseline for enhancements.
Proposal 2: For the Rel-17 enhanced PHR for multiple TRP MAC CE, add additional Pcmax field corresponding to the second PH value reported to the second panel associated with the second SR resource set.
Regarding the P and MPE fields, since RAN1 didn’t agree to introduce the MPE for the second TRP, and such MPE or P_MPR value is applied to per UE, no new P and MPE fields are introduced to the new MAC CE.
Proposal 3: For the new PHR MAC CE to support PHR for STxMP, no new P and MPE fields are introduced.
Then for the PHR triggering and PHR reporting, we think the legacy PHR triggering conditions defined for mTRP PHR and legacy PHR can be reused for PHR in STxMP. Since RAN1 has already defined the detailed PHR reporting rules for STxMP, RAN2 can follow the rules defined by RAN1.
Proposal 4: For PHR reporting for STxMP, the PHR triggering conditions defined for mTRP PHR and legacy PHR can be reused.

Another issue related to Rel-18 STxMP is how to handle the overlapping UL grants when multi-DCI based STxMP PUSCH+PUSCH is configured. 
RAN1 has made the following agreement.
	Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in time in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.



According to the RAN1 agreement, all the prioritization rules among PUSCHs should be performed per coresetPoolIndex based on the above agreement. This is because two PUSCHs associated with different coresetPoolIndex values can be transmitted simultaneously (no dropping / prioritization needed). This applies to DG+DG or CG+CG or DG+CG.
In the latest RAN1 spec [2], the agreement above is captured as below, which applies to prioritization / dropping rules described in RAN1 spec.
	For the remaining of this clause, when a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs, and is provided coresetPoolIndex with a value of 1 for second CORESETs, on active DL BWPs of serving cells, and
-	is provided enableSTx2PofmDCI
the UE separately determines and resolves time overlapping among first PUSCH transmissions that use respective first spatial domain filters corresponding to first TCI-State or TCI-UL-State associated with the first CORESETs, and among second PUSCH transmissions that use respective second spatial domain filters corresponding to second TCI-State or TCI-UL-State associated with the second CORESETs.



Thus, for Rel-18 STxMP, the prioritization rules among PUSCH are performed per coresetPoolIndex. RAN2 should confirm and align this principle.
Proposal 5: RAN2 confirms that the existing rules for handling overlapping PUSCH are performed separately for each coresetpoolindex.
Further, for the Rel-16 intra-UE prioritization (if lch-basedPrioritization is configured), since the resolving overlapping PUSCH is handled within each coresetpoolindex, we believe these two features can be configured together and there is no RAN1 agreement to restrict that so far.
Proposal 6: The intra-UE prioritization (lch-basedPrioritization) can be configured together with STxMP unless RAN1 indicates any issues.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: RAN1 has agreed to introduce the new power head room reporting for the STxMP on unified TCI framework for single-DCI mTRP.

Proposal 1: RAN2 introduces a new PHR MAC CE to support PHR for STxMP. The Rel-17 enhanced PHR for multiple TRP MAC CE could be baseline for enhancements.
Proposal 2: For the Rel-17 enhanced PHR for multiple TRP MAC CE, add additional Pcmax field corresponding to the second PH value reported to the second panel associated with the second SR resource set.
Proposal 3: For the new PHR MAC CE to support PHR for STxMP, no new P and MPE fields are introduced.
Proposal 4: For PHR reporting for STxMP, the PHR triggering conditions defined for mTRP PHR and legacy PHR can be reused.
Proposal 5: RAN2 confirms that the existing rules for handling overlapping PUSCH are performed separately for each coresetpoolindex.
Proposal 6: The intra-UE prioritization (lch-basedPrioritization) can be configured together with STxMP unless RAN1 indicates any issues.
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