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Introduction
	Agreement in RAN1#114
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
 
Agreement RAN1 #114bis
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.




In Rel-18, two PHR reports associated with the first and second indicated TCI states for PUSCH are supported to report power headroom of two panels. Besides, maximum configured output power for each panel is also reported along with PH values to assist UL power control. However, due to time limitation, PHR report for mDCI-based sTXMP is not discussed even though it is also vital for gNB to adjust power of UL transmission. In this paper, we analyze potential solutions to support the scenario.  
PHR report for mDCI based sTXMP
Two PH values together with two maximum configured output power are reported for sDCI-based sTXMP PUSCH transmission. For mDCI scheduled PUSCHs overlapping in time domain, following two options can be considered to enable PHR report in this transmission scheme.
· Option1: report one PHR for one PUSCH associated with one indicated TCI state 
· Option2: support two PHRs based on two PUSCH associated with two indicated TCI states
Option 1 is simple from specification perspective. Further clarification is needed for the case where UE would transmit two PUSCHs in slot n that overlap in at least one symbol. In this case, UE behavior of which PUSCH should be based to report PHR should be clarified so that gNB can acquire power headroom for one panel. 
We prefer option2 against option1 because option2 provide more information for gNB for panel-specific power control. In option1, only PHR based one PUSCH transmission associated with one panel is reported which means gNB cannot acquire power headroom information for the other panel. And, maximum configured output power for the other panel is also unknown at gNB side. Power control signaling for the other panel would become invalid with high probability. On the contrary, with knowledge on maximum transmission power and power headroom for each panel through the reported two PHR regardless of they are based actual or reference transmission in option2, panel-specific power control can be implemented efficiently. For progress, PHR MAC CE designed for sDCI-based sTXMP transmission can be reused as two PHR report for mDCI-based sTXMP.
Reporting two PHRs and two maximum configured power for mDCI-based STXMP in one MAC CE is supported.
Similar as two PHR reporting in sDCI-based sTxMP, twoPHRmode should be configured optionally by RRC. If twoPHRmode is not provided, and if the Type 1 power headroom report is for an actual PUSCH transmission and UE would transmit two PUSCHs overlapping in time domain in slot n, or the Type 1 power headroom report is for a reference PUSCH transmission, clarification on which actual or reference PUSCH transmission should be based is required. One simple solution is that the PUSCH transmission associated with the first TCI state is used. Type 1 power headroom report for the actual PUSCH transmission or the reference PUSCH transmission is associated with the first TCI-State or TCI-UL-State.
If twoPHRmode is not provided and for the case UE cannot decide which PUSCH should be based, one Type 1 power headroom report should be based on the actual PUSCH transmission or the reference PUSCH transmission associated with the first TCI-State or TCI-UL-State. 
To give an entire depiction for mDCI-based PUSCH+PUSCH sTxMP, we provide a CR [1].  
Conclusion 
In this contribution, following proposals are presented:
1. Reporting two PHRs and two maximum configured power for mDCI-based STXMP in one MAC CE is supported.
If twoPHRmode is not provided and for the case UE cannot decide which PUSCH should be based, one Type 1 power headroom report should be based on the actual PUSCH transmission or the reference PUSCH transmission associated with the first TCI-State or TCI-UL-State.
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