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[bookmark: _Hlk115120516][bookmark: _Hlk521259925]In this contribution, we share our considerations related to the remaining issues on unified TCI framework extension for M-TRP. 
Unified TCI framework extension for MTRP
Issue 1: How to configure/determine that a CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP.
	Agreement (RAN1#112bis)
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· 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 (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint


In RAN1#112bis meeting [1], it has been agreed that if the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and “keep” other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint, and UE still in M-TRP modes. However, when UE receives a MAC CE that all joint/DL/UL TCI states activated by the TCI state activation command are the first joint/DL/UL TCI states or the second joint/DL/UL TCI states, the UE’s behaviour should be clarified and aligned with network. If UE fallbacks to Rel-17 S-TRP unified TCI framework, then, the other TCI state is not needed to keep activated, and network can only schedule S-TRP transmission. If UE still works in Rel-18 M-TRP unified TCI framework, then, the other TCI state should be kept, and network may still schedule M-TRP transmission. A simplest way for dynamic switching between Rel-17 unified TCI framework and Rel-18 unified TCI framework extension for S-DCI based MTRP is based on MAC-CE TCI state activation command field: 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.
Proposal 1: 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.

Issue 2: Whether to support dynamic indication of the joint/separate TCI state in existing TCI field corresponds to the 1st joint/separate TCI state or 2nd joint/separate TCI state.
In RAN1#112bis meeting [1], it has been agreed that if the UE receives a TCI codepoint mapped with a sub-set of TCI state, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint. If the UE receives a TCI codepoint mapped with a single joint TCI state, UE should know whether this is used to update the first or the second TCI state. If MAC CE indicates each activated joint TCI state in TCI state activation command corresponds to the 1st joint TCI state or 2nd joint TCI state, then the flexibility of TCI state activation is restricted, and the delay is larger than DCI indication. If DCI indicates the single joint TCI state in existing TCI field corresponds to the 1st joint TCI state or 2nd joint TCI state, to consider the overhead of DCI, the 2-bit TCI selection field can be further reused to indicate the mapping. For example:
· If the DCI format 1_1/1_2 indicates codepoint "00" for the TCI selection field, the UE shall apply the first one of two joint TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2, and, if only one joint TCI state is mapped to a TCI codepoint of the TCI field, then the indicated joint TCI state corresponds to update the 1st joint TCI state, and keeps the 2nd TCI state for the other TRP. 
· If the DCI format 1_1/1_2 indicates codepoint "01" for the TCI selection field, the UE shall apply the second one of two joint TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2, and, if only one joint TCI state is mapped to a TCI codepoint of the TCI field, then the indicated joint TCI state corresponds to update the 2nd joint TCI state, and keeps the 1st TCI state for the other TRP.
· If the DCI format 1_1/1_2 indicates codepoint "10" for the TCI selection field, the UE shall apply both joint TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2, and, if only one joint TCI state is mapped to a TCI codepoint of the TCI field, then the indicated joint TCI state corresponds to update the 1st joint TCI state, and keeps the 2nd TCI state for the other TRP.
· If the DCI format 1_1/1_2 indicates codepoint "11" for the TCI selection field, the UE shall apply both joint TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2, and, if only one joint TCI state is mapped to a TCI codepoint of the TCI field, then the indicated joint TCI state corresponds to update the 2nd joint TCI state, and keeps the 1st TCI state for the other TRP.
For example, if CORESET#1 is configured to apply the first TCI state and CORESET#2 is configured to apply the second TCI state. If the UE receives a TCI codepoint mapped to a single joint TCI state, and the 2-bit TCI selection field indicates “10”, the UE shall apply the indicated TCI state for PDCCH reception corresponding to CORESET #1 after the beam application time and keeps currently applied second TCI state for PDCCH reception corresponding to CORESET #2.
Proposal 2: On unified TCI framework for S-DCI based multi-TRP, the 2-bit TCI selection field can be further reused to indicate the single joint/separate TCI state in existing TCI field corresponds to the 1st joint/separate TCI state or 2nd joint/separate TCI state.

Power control enhancement for MTRP
Issue 3: Whether the configured max output power reported in virtual PHR is per UE or per panel or both
	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


[bookmark: _Hlk143633573]In RAN1#114bis meeting [2], it has been agreed that UE provides {power headroom, configured max output power} for a reference PUSCH transmission. However, whether the configured max output power reported in virtual PHR is per UE or per panel or both is left for further study. Firstly, RAN4 have 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 PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. Secondly, when twoPHRMode is configured, UE determines two PHRs for each panel separately. In other words, when UE calculates PHR for a reference PUSCH transmission associated with the first indicated joint/UL TCI state, the PCMAXf,c,k where ‘k=0’ corresponds to the first indicated joint/UL TCI states is used for power headroom calculation. Therefore, the configured max output power reported for a reference PUSCH transmission should be panel specific PCMAXf,c,k corresponding to two panels. 
Proposal 3:	The configured max output power reported for a reference PUSCH transmission should be panel specific PCMAXf,c,k.

Issue 4: Panel/TRP-specific PHR triggering
For S-TRP, PHR is triggered if the path loss has changed more than a threshold, and the path loss variation for one cell assessed is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. For M-TRP, it is possible that the pathloss measured at present time is from TRP1, and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time is from TRP2, then the path loss variation is the difference between M-TRPs, which is not accurate for PHR trigger. Therefore, the pathloss reference used for determining the pathloss variation of one cell at different time should be derived from the same TRP, in other words, from the joint/UL TCI state(s) used as either the first or second indicated TCI state. 
Proposal 4:	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.

Beam failure recovery for MTRP
Both explicitly and implicitly BFD-RS are supported for M-TRP, compared with explicitly BFD-RS configured by RRC, implicitly BFD-RS is dynamically changed with CORESET, which is more suitable for UE to assess the channel condition. 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, the UE can determine the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively. 
Additionally, if any CORESET is configured to apply both first and second indicated joint/DL TCI states for PDCCH-SFN, when only one TRP is failure, PDCCH can still be received, which may not need to trigger beam failure recovery procedure. So, UE can determine the BFD-RS set from the two joint/DL TCI states for PDCCH-SFN reception, to avoid frequently beam failure recovery. 
Proposal 5:	For implicit BFD-RS determination for S-DCI based MTRP, UE can determine the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively.
Proposal 6:	For implicit BFD-RS determination for PDCCH-SFN, UE can determine the BFD-RS set from the two joint/DL TCI states for PDCCH-SFN reception.

Conclusion
[bookmark: _Hlk101969833]In this contribution, we share our views on remaining issues on unified TCI framework extension for multi-TRP. The proposals are summarised as follows:
Proposal 1: 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.
Proposal 2: On unified TCI framework for S-DCI based multi-TRP, the 2-bit TCI selection field can be further reused to indicate the single joint/separate TCI state in existing TCI field corresponds to the 1st joint/separate TCI state or 2nd joint/separate TCI state.
Proposal 3:	The configured max output power reported for a reference PUSCH transmission should be panel specific PCMAXf,c,k.
Proposal 4:	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.
Proposal 5:	For implicit BFD-RS determination for S-DCI based MTRP, UE can determine the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively.
Proposal 6:	For implicit BFD-RS determination for PDCCH-SFN, UE can determine the BFD-RS set from the two joint/DL TCI states for PDCCH-SFN reception.
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