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Introduction
In this contribution, the remaining issues on extending Rel-17 unified TCI to multi-TRP operation as well as UL power control for UL MTRP operation are discussed.
Extension for indication of multiple DL/UL TCI states
In RAN1 #114 meeting, the following agreements on unified TCI for multi-TRP have been achieved [1]: 
	Agreement
On unified TCI framework extension for S-DCI based MTPR, a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2
· Note: Whether to reuse the legacy UE capability (timeDurationForQCL) as the threshold and corresponding candidate values are discussed in Rel-18 UE feature AI

Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB are configured (i.e., TDM PUSCH repetition is configured):
· If the UE provides a Type 1 PHR for a reference PUSCH transmission associated with the first indicated joint/UL TCI state, the UL PC parameter setting and PL-RS are obtained from the first indicated joint/UL TCI state.
· If the UE provides a Type 1 PHR for a reference PUSCH transmission associated with the second indicated joint/UL TCI state, the UL PC parameter setting and PL-RS are obtained from the second indicated joint/UL TCI state
Note: The support for two PHR modes for Rel-18 SFN/SDM based sTXMP will independently discussed.

Conclusion
The following is not supported in Rel-18:
On unified TCI framework extension, support a first and a second UL PC parameter settings for PUSCH/PUCCH/SRS configured in BWP-UplinkDedicated 
· If the first/second indicated joint/UL TCI state applied to PUSCH/PUCCH/SRS transmission doesn’t include an UL PC parameter setting for PUSCH/PUCCH/SRS, the UE shall apply the first/second UL PC parameter setting for PUSCH/PUCCH/SRS configured in the corresponding UL BWP
· For M-DCI based MTRP operation, the first and the second indicated joint/UL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.

Agreement
On unified TCI framework extension for S-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· If there is no DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resource or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the first indicated joint/DL TCI state to the AP CSI-RS.
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI

Agreement
On unified TCI framework extension, if the UE supports NCJT CSI, the UE should support resource-level RRC configuration for informing that the UE shall apply the first or the second indicated joint/DL TCI state to AP CSI-RS resource

Agreement
On unified TCI framework extension for S-DCI based MTRP and M-DCI based MTRP, after NW response to TRP-specific BFR request, for PUSCH/PUCCH/SRS transmission applying the new beam (qnew):
· The values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with a value of ul-powercontrolId for the corresponding cell
· The value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with a value of ul-powercontrolId for the corresponding cell
· The values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with a value of ul-powercontrolId for the corresponding cell
The value of ul-powercontrolId for the corresponding cell used above is the smallest one if the PUSCH/PUCCH/SRS transmission is associated with the first indicated joint/UL TCI state
The value of ul-powercontrolId for the corresponding cell used above is the smallest one if the PUSCH/PUCCH/SRS transmission is associated with second indicated joint/UL TCI state
For M-DCI based MTRP, the first/second indicated TCI states correspond to the indicated TCI states specific to CORESET pool index values 0 and 1, respectively

Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI

Agreement
Support joint configuration of the presence of “TCI states selection” field for DCI format 1_1 and DCI format 1_2 in the same DL BWP

Agreement
On unified TCI framework extension for S-DCI based MTRP, the RRC configuration for indicating whether the first, second, or both of the indicated joint/DL TCI states is/are applied to PDSCH reception scheduled/activated by DCI format 1_0 can be provided per DL BWP

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?




In this section, the remaining issues on dynamic switching between Rel-17 and Rel-18, TCI state update and activation for CA, default behavior for AP CSI-RS, and on TRP-specific BFR enhancement are discussed.
Dynamic switching between Rel-17 unified TCI framework and Rel-18 unified TCI framework
The issue on configuring/determining that a CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP has been discussed in the last several meetings. Correspondingly, in the last meeting, the following three alternatives were proposed:
· Alt1: 
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) where at least one activated TCI codepoint is mapped with both the first and second join/DL/UL TCI states is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-18 TCI state activation command (MAC-CE) where all activated TCI codepoint(s) is mapped with either only the first joint/DL/UL TCI state(s) or only the second joint/DL/UL TCI state(s) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP

· Alt2: 
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
· Alt3:
· Introduce a field in Rel-18 TCI state activation command (MAC-CE) to explicitly indicate that a CC/BWP is operated in Rel-17 unified TCI framework or Rel-18 unified TCI framework extension for S-DCI based MTRP

It has been agreed that Rel-18 TCI state activation command (MAC-CE) is different from Rel-17 TCI state activation command (MAC-CE). Rel-18 TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state. For Alt1, UE could fallback to Rel-17 unified TCI based sTRP with receiving either Rel-18 MAC-CE or Rel-17 MAC-CE. If Rel-18 MAC-CE is received, a special state of the MAC-CE (all joint/DL/UL TCI states activated by the MAC-CE are the first joint/DL/UL TCI states or the second joint/DL/UL TCI states) is needed as an indication to fallback to Rel-17 unified TCI based sTRP. However, this rule excludes the possibility of partial TCI state update and results in ambiguous interpretation across codepoints (one case of codepoints corresponds to Rel-17 unified TCI based sTRP and the others correspond to Rel-18 unified TCI based mTRP) of TCI field activated by Rel-18 MAC-CE. For Alt2, UE shall fallback to Rel-17 unified TCI based sTRP only when a Rel-17 MAC-CE is received. This requires different MAC-CE signalings. In our opinion, since Rel-18 TCI state activation MAC-CE is being designed and some fields would be reserved, Alt3 seems more reasonable by defining a new field in the MAC-CE to explicitly indicate the UE to fallback to Rel-17 unified TCI based sTRP. If this field is associated with each codepoint, DCI level switching between Rel-18 S-DCI based mTRP and Rel-17 sTRP could be achieved. Otherwise, MAC-CE level switching is supported. However, Alt3 only mentions the case when Rel-18 MAC-CE is received. As the supplement for Alt3, if Rel-17 MAC-CE is received, UE shall fallback to Rel-17 unified TCI based sTRP.
Proposal 1: When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State:
· Introduce a field in Rel-18 TCI state activation command (MAC-CE) to explicitly indicate that a CC/BWP is operated in Rel-17 unified TCI framework or Rel-18 unified TCI framework extension for S-DCI based MTRP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP

TCI state update and activation for CA operation
For CA operation, it was agreed that a set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based mTRP or M-DCI based mTRP. In the last meeting, there is no consensus to support the mix of sTRP CC(s) and mTRP CC(s) included in a set of CCs configured for common TCI state ID activation/update. Considering CORESETPoolIndex has to be configured for CC(s) corresponding to M-DCI based mTRP, it is feasible to discriminate CCs for S-DCI based mTRP and M-DCI based mTRP. From the perspective of reducing the number of CC lists for Rel-18, it is beneficial to mix S-DCI based mTRP CC(s) and M-DCI based mTRP CC(s) in a set of CCs configured for common TCI state ID activation/update. In this way, when S-DCI is used for TCI state indication, those CC(s) corresponding to S-DCI based mTRP operation could be updated and the other CC(s) would be kept unchanged. Otherwise, when M-DCI is used for TCI state indication, those CC(s) corresponding to M-DCI based mTRP operation could be updated. 

Proposal 2: On unified TCI framework extension, support the following additional cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP

Default behavior for AP CSI-RS
When AP CSI-RS for CSI/BM is triggered before the threshold, if there is no DL signal in the same symbols as the AP CSI-RS, the default behaviour has been agreed in the last meeting for both S-DCI based mTRP and M-DCI based mTRP. According to Rel-17, if there is other DL signal, the QCL information of the DL signal would be applied to AP CSI-RS. This is because UE could only receive different channels/signals on the same symbol with a single QCL assumption. The definition of the other DL signal has been specified in Clause 5.2.1.5 of TS 38.214 [1], which is shown for S-DCI based mTRP and M-DCI based mTRP, respectively:

· For S-DCI based mTRP:
	The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS. If there is a PDSCH indicated with two TCI states in the same symbols as the CSI-RS, the UE applies the first TCI state of the two TCI states when receiving the aperiodic CSI-RS.



· For M-DCI based mTRP:
	The other DL signal refers to PDSCH scheduled by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS;



In Rel-18, such default behaviour should be maintained in our opinion, and the above definition could be reused. Note that, for S-DCI based mTRP, if there is a PDSCH indicated with two TCI states in the same symbols as the CSI-RS, the UE applies the first TCI state of the two TCI states when receiving the aperiodic CSI-RS.

Proposal 3: When AP CSI-RS for CSI/BM is triggered before the threshold, if there is other DL signal in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the AP CSI-RS. The definition of other DL signal reuses that specified in TS 38.214 for Rel-17 S-DCI based mTRP and M-DCI based mTRP.

Enhancement to TRP-specific BFR
TRP-specific BFR has been supported in Rel-17, which should be extended to unified TCI. In Rel-17, both explicit BFD RS and implicit BFD RS have been specified. For explicit BFD RS, two BFD RS sets (each corresponding to one TRP) could be configured for either S-DCI or M-DCI. However, for implicit BFD RS, two BFD RS sets are only applicable to M-DCI. Since for M-DCI, each CORESETPoolIndex configured by RRC corresponds to one TRP. Then, the RS within the TCI states for those CORESETs associated with the same CORESETPoolIndex could be used as BFD RS for one TRP. But there is no such TRP-ID like parameter for S-DCI. In Rel-18, the following proposal on implicit BFD-RS determination for S-DCI based MTRP was discussed in RAN1#112bis meeting [2]. If all the CORESETs follow the indicated TCI state(s), a fixed rule could be used to determine the BFD-RS set, i.e. the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively. 

	Proposal 6.1: On unified TCI framework extension for S-DCI based MTRP, if the UE is provided the first candidate beam RS list () and the second candidate beam RS set () but not explicitly provided the first BFD-RS set () and the second BFD-RS set () for TRP-specific BFR and if both first and second indicated joint/DL TCI states are configured by RRC to be applied to CORESETs for PDCCH reception except PDCCH-SFN, the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively.
· FFS: The case if any CORESET is configured to apply both first and second indicated joint/DL TCI states for PDCCH-SFN
· FFS: Whether and how to handle the case if one or both of the first and second indicated joint/DL TCI states is/are NOT configured by RRC to be applied to CORESET(s) for PDCCH reception



[bookmark: _GoBack]For those CORESET(s) not following the indicated TCI state(s), Rel-15/16 TCI state update signaling/configuration design(s) are reused. Namely, MAC-CE is used to activate one or two TCI states from a set of RRC configured TCI states for a CORESET. In our opinion, a new field could be introduced in this MAC-CE to indicate the activated TCI states belong to which BFD-RS set.  
Proposal 4: For the CORESET(s) not following the indicated TCI state(s), a new field could be introduced in Rel-15/16 activation MAC-CE to indicate its activated TCI state(s) belong to which BFD-RS set.

1. Power control enhancement for Multi-TRP transmission

In the offline discussion before RAN1#114 meeting, one issue discussed is the UL PC for S-DCI based STxMP(including SDM/SFN based PUSCH Tx and SFN based PUCCH Tx). It was agreed that the UE shall determine Tx power for each indicated TCI state by applying the UL PC parameters provided in each indicated TCI state. For the case if there are two indicated TCI states applied to one PUSCH/PUCCH occasion (e.g., for STxMP), the UE shall determine two Tx power from the two indicated TCI states, each based on the procedures in section 7.1.1 or 7.2.1 of TS38.213 respectively. One issue to be discussed is whether the same   would be used for determining Tx power on each panel for S-DCI based STxMP. 

In RAN1 #114 meeting, RAN1 received a RAN4 LS [5] on PCmax requirement for STxMP in FR2, based on the LS, RAN4 has concluded that the configured transmitted power during STxMP shall be defined per indicated joint/UL TCI state for STxMP. i.e., it will be defined as PCMAX,f,c,k where k = 0, 1 corresponds to the first and second indicated joint/UL TCI states, respectively. In our opinion, the RAN4 agreement on the configured transmitted power should be supported in RAN1 specification, i.e. In TS38.213, the following Tx power determination for S-DCI based PUSCH STxMP(including SDM and SFN based Tx schemes) can be used:


  [dBm]	 	(1)
where  corresponds to the PUSCH antenna port(s) in PUSCH transmission occasion  applying the first indicated joint/UL TCI state and  corresponds to the PUSCH antenna port(s) in PUSCH transmission occasion  applying the second indicated joint/UL TCI state.


Proposal 5: To reflect RAN4 agreement on the configured transmitted power during STxMP in R1-2308421 and the following modification on Tx power determination in TS38.213 can be applied. 


  [dBm], where  corresponds to the PUSCH antenna port(s) in PUSCH transmission occasion  applying the first indicated joint/UL TCI state and  corresponds to the PUSCH antenna port(s) in PUSCH transmission occasion  applying the second indicated joint/UL TCI state.

In addition to the per-panel power limitation discussed above, the total transmission power limitation over all UE panels also needs to be considered in the determination of UL Tx power on each panel for S-DCI based STxMP. Suppose  P1 and P2 represents the uplink transmission power of panel 1 and panel 2 calculated by equation (1) using the per-panel power limitation PCMAX,f,c,0  and PCMAX,f,c,1 of panel 1 and panel 2 respectively. Let PCMAX,f,c represents the maximum output power value defined for the UE of a certain power class, if this value is not considered and in the case that PCMAX,f,c,0+PCMAX,f,c,1 >PCMAC,f,c, the PCMAX,f,c defined for the UE will not be applied which might cause a serious interference to other UEs. PCMAX,f,c can be set as the transmission power on serving cells in a frequency range. 

Proposal 6:  On unified TCI framework extension for S-DCI based MTRP, the UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values, and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c).

In RAN1 #114 meeting, another issue discussed is the panel specific PHR for STxMP with the following agreements:
	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?



One issue to be discussed is how to provide the second/first report for a reference PUSCH transmission if the actual PUSCH transmission applies only the first/second indicated joint/UL TCI state and the UE provides the first/second {power headroom, configured maximum output power} associated with the first/second indicated joint/UL TCI state for the actual PUSCH transmission. 
In NR Rel-17, the two PHs together with one PCMAX,f,c for the serving cell are reported if UE is configured with twoPHRMode [4], the two PHRs are calculated based on one PCMAX,f,c. For the Rel-18 PUSCH STxMP, considering the two UE panels typically have independent power amplifiers(PA) in case of FR2, and the maximum value of the two power amplifiers might be different, it should be considered in the calculation of PHR even the second report is for a reference PUSCH transmission. 
Proposal 7: Support UE report configured max output power for reference PUSCH transmission if the UE provides first PHR for the actual PUSCH transmission and the second PHR report for a reference PUSCH transmission.
In RAN1#109e, it has been agreed that for Rel-17 unified TCI state that the virtual PHR can use the power control parameters associated with the indicated unified TCI state for more accurate UL power determination. The same mechanism can be extended to the case of Rel-18 SDM-based PUSCH STxMP. Detailedly, when two Type-1 PHRs are to be reported and at least one of them is based on a reference PUSCH transmission, the UE uses the PUSCH power control parameters (i.e. PL-RS, P0, alpha, closed loop index) associated with the indicated joint/UL-TCI state for that reference PUSCH transmission. 

	Agreement
To calculate the Type 1 power headroom based on a reference PUSCH , the UE uses the PUSCH power control parameters (i.e., PL-RS, P0, alpha, closed loop index) associated with the indicated joint/UL-TCI state.



Proposal 8: For NR Rel-18 PUSCH STxMP, when two Type-1 PHRs are to be reported and one of them is based on a reference PUSCH transmission, the UE uses the PUSCH power control parameters (i.e. PL-RS, P0, alpha, closed loop index) associated with the indicated joint/UL-TCI state for that reference PUSCH transmission. 
In NR Rel-17, when two Type-1 PHRs are both based on reference PUSCH transmissions, the two virtual PHRs are calculated based on a group of {P0, alpha, PL-RS} with a predefined ID. i.e.  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0 for the first Type 1 power headroom report.  For the second Type 1 power headroom report,  and  are obtained using  and p0-PUSCH-AlphaSetId = 1,  is obtained using pusch-PathlossReferenceRS-Id = 1. Similar mechanism can be considered for NR Rel-18 STxMP PUSCH transmission if the UE determines that both Type 1 PHRs are based on reference PUSCH transmission, e.g. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the lowest Uplink-powerControlId can be used for the first Type 1 power headroom report. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the second lowest Uplink-powerControlId can be used for the second Type 1 power headroom report. 
In addition, considering the two virtual PHRs will be used for the subsequent PUSCH transmissions of two UE panels with independent PAs in NR Rel-18 STxMP, the maximum value of the two power amplifiers might be different. It is suggested to report two configured max output power for reference PUSCH transmission, each corresponds to one virtual PHR. 

Proposal 9: If the UE provide two Type 1 PHR reports and both reports are based on reference PUSCH transmission, support UE report two configured max output power, each corresponding to one virtual PHR.
Proposal 10: Default power control parameters can be applied to determine the two Type 1 PHR values based on reference PUSCH transmission. E.g. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the lowest Uplink-powerControlId can be used for the first Type 1 power headroom report. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the second lowest Uplink-powerControlId can be used for the second Type 1 power headroom report. 

[bookmark: _Hlk143085394]In RAN1 #114 meeting, one issue discussed is whether to support panel/TRP-specific PHR triggering. E.g., PHR is triggered if pathloss variation on a certain panel/TRP (instead of a certain cell) has changed. There was the following proposal based on the discussion:
Proposal 4.5
On unified TCI framework extension, if a UE is configured with two SRS resource sets for CB/NCB, support per-TRP pathloss variation monitoring for event-triggered PHR
· The pathloss reference used for determining the pathloss variation of one cell at different time should be derived from the joint/UL TCI state(s) used as either the first or second indicated TCI state
Note: The pathloss reference can be changed according to TCI state update to the first or second indicated TCI state

In NR Rel-17, a PHR shall be triggered if the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one RS used as pathloss reference for one activated Serving Cell. In NR Rel-18, the PHR triggering condition can be configured per panel/TRP because trigger events are determined in panel-specific way. Per-panel TCI state indication makes it possible for UE to track PL-RS of each panel. In addition, panel-specific PHR triggering is more efficient for PHR reporting to avoid frequent useless PHR report due to cross-panel pathloss variation judgement. 
Proposal 11: For panel/TRP-specific PHR triggering, support the following proposal:
Proposal 4.5
On unified TCI framework extension, if a UE is configured with two SRS resource sets for CB/NCB, support per-TRP pathloss variation monitoring for event-triggered PHR
· The pathloss reference used for determining the pathloss variation of one cell at different time should be derived from the joint/UL TCI state(s) used as either the first or second indicated TCI state
Note: The pathloss reference can be changed according to TCI state update to the first or second indicated TCI state
In the offline discussion before RAN1#114 meeting, another issue discussed is the Type 1 Power headroom report for Rel-18 PUSCH STxMP (including both S-DCI and M-DCI based STxMP) and Rel-17 PUSCH repetition. The first question to answer is whether any enhancement to Type 1 PHR is needed under unified TCI framework extension. And if so, the issue that needs to be addressed should be clarified.
In NR Rel-17, the two PHs together with one PCMAX,f,c for the serving cell are reported if UE is configured with twoPHRMode [4], the two PHRs are calculated based on one PCMAX,f,c. For the Rel-18 PUSCH STxMP, considering the two UE panels typically have independent power amplifiers(PA) in case of FR2, and the maximum value of the two power amplifiers might be different, it should be considered in the calculation of PHR. 
Proposal 12: To facilitate panel specific power control and PHR for STxMP, the UE maximum configured power Pcmax,f,c  can be extended to be panel specific in FR2. 
In NR Rel-17,  two PHRs reported are associated with the SRS-ResourceSet, where PH1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetId and PH2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetId. The purpose of this is to tell gNB to which PUSCH transmission occasion the reported PH is associated to facilitate the later scheduling by gNB. For the Rel-18 SDM-based PUSCH STxMP, some metric similar to those of SRS-ResourceSet (e.g. TCI state) need to be considered to let gNB know to which PUSCH transmission occasion the reported PH is associated. E.g. PH1 correponds to the PUSCH transmission occasion which is associated with the first indicated joint/UL TCI state and PH2 corresponds to the PUSCH transmission occasion which is associated with the second indicated joint/UL TCI state. Inherit the metric SRS-ResourceSet  from NR Rel-17 need to be cautiously considered since in NR Rel-18 unified TCI framework, the power control parameter setting which will be used to calculate PHR is only associated with the joint/UL TCI state instead of SRS-ResourceSet. 


Conclusions
In this contribution, we discuss the remaining issues on extending Rel-17 unified TCI to multi-TRP use cases. And the power control related issues are also analyzed. We have the following proposals:
Proposal 1: When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State:
· Introduce a field in Rel-18 TCI state activation command (MAC-CE) to explicitly indicate that a CC/BWP is operated in Rel-17 unified TCI framework or Rel-18 unified TCI framework extension for S-DCI based MTRP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP

Proposal 2: On unified TCI framework extension, support the following additional cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP

Proposal 3: When AP CSI-RS for CSI/BM is triggered before the threshold, if there is other DL signal in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the AP CSI-RS. The definition of other DL signal reuses that specified in TS 38.214 for Rel-17 S-DCI based mTRP and M-DCI based mTRP.
Proposal 4: For the CORESET(s) not following the indicated TCI state(s), a new field could be introduced in Rel-15/16 activation MAC-CE to indicate its activated TCI state(s) belong to which BFD-RS set.
Proposal 5: To reflect RAN4 agreement on the configured transmitted power during STxMP in R1-2308421 and the following modification on Tx power determination in TS38.213 can be applied. 

Proposal 6:  On unified TCI framework extension for S-DCI based MTRP, the UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values, and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c).
Proposal 7: Support UE report configured max output power for reference PUSCH transmission if the UE provides first PHR for the actual PUSCH transmission and the second PHR report for a reference PUSCH transmission.
Proposal 8: For NR Rel-18 PUSCH STxMP, when two Type-1 PHRs are to be reported and one of them is based on a reference PUSCH transmission, the UE uses the PUSCH power control parameters (i.e. PL-RS, P0, alpha, closed loop index) associated with the indicated joint/UL-TCI state for that reference PUSCH transmission. 
Proposal 9: If the UE provide two Type 1 PHR reports and both reports are based on reference PUSCH transmission, support UE report two configured max output power, each corresponding to one virtual PHR.
Proposal 10: Default power control parameters can be applied to determine the two Type 1 PHR values based on reference PUSCH transmission. E.g. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the lowest Uplink-powerControlId can be used for the first Type 1 power headroom report. P0-PUSCH-AlphaSet  and PathlossReferenceRS  associated with the ul-powerControl-r17 with the second lowest Uplink-powerControlId can be used for the second Type 1 power headroom report. 
Proposal 11: For panel/TRP-specific PHR triggering, support the following proposal:
Proposal 4.5
On unified TCI framework extension, if a UE is configured with two SRS resource sets for CB/NCB, support per-TRP pathloss variation monitoring for event-triggered PHR
· The pathloss reference used for determining the pathloss variation of one cell at different time should be derived from the joint/UL TCI state(s) used as either the first or second indicated TCI state
Note: The pathloss reference can be changed according to TCI state update to the first or second indicated TCI state
Proposal 12: To facilitate panel specific power control and PHR for STxMP, the UE maximum configured power Pcmax,f,c  can be extended to be panel specific in FR2.
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