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Introduction
In this contribution, we provide our views on remaining issues of applying the unified TCI framework for multi-TRP downlink and uplink transmission.
[bookmark: _Hlk861261]Discussion
Unified TCI Framework Extension
Switching between sTRP mode and mTRP mode
Agreement
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
Conclusion
On unified TCI framework extension for S-DCI based MTRP operation, there is no consensus to support dynamic switching between single-TRP operation and multi-TRP operation for channels/signals based on the number of TCI states mapped to the received TCI codepoint in DCI format 1_1/1_2
· FFS: How to switch between Rel-17 sTRP operation and Rel-18 mTRP operation
According to the previous agreements and discussion, it is not clear whether Rel-18 MAC CE can be used to indicate TCI state for sTRP operation. If this issue has no conclusion, there might exist some ambiguity on the method of switching between sTRP and mTRP operation when Rel-18 MAC CE is applied. Based on the agreement we made, when 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, so Rel-18 MAC CE should be dedicatedly used to activate TCI states for mTRP operation; Otherwise, the previous agreement will be violated. Therefore, we propose to use Rel-17 MAC CE to indicate TCI state for sTRP operation and use Rel-18 MAC CE to indicate TCI state for mTRP operation.	
Rel-18 MAC CE is used to indicate TCI state for mTRP based unified TCI framework and Rel-17 MAC CE is used to indicate TCI state(s) for sTRP based unified TCI framework, respectively.
Default behavior for the absence of TCI selection configuration 
Some default behaviors have been determined for the case that TCI selection field, applyIndicatedTCIState-r18, is absent. However, which TCI state should be applied is not clear if the RRC configuration for indicating TCI selection is not configured yet. If two TCI states are indicated, and the RRC configuration for selecting one of two TCI states is not configured or not applied yet, the default behavior should be further determined, which is similar to the case of the absence of TCI selection field. Regarding the default behavior, it may be natural that the UE can always apply the first indicated TCI state when RRC configuration for TCI selection is not configured or not applied yet.     
Discuss the default behavior when RRC configuration for TCI selection, applyIndicatedTCIState-r18, is not configured or not applied yet.
The UE always applies the first indicated TCI state when RRC configuration for TCI selection is not configured or not applied yet. 
Uplink Power Control in a Unified TCI Framework 
RAN4 has concluded in R1-2308421 that they will define TCI-state-specific P_CMAX  for STxMP, where .
	R1-2308421
[bookmark: _Hlk143633573]RAN4 have performed further analysis since replying to (R1-2205639) ‘LS on UE power limitation for STxMP in FR2’. 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.



However, until RAN1#114bis meeting, RAN1 could not reach any conclusions about 1) how to capture these TCI-state-specific P_CMAXs in the RAN1 specifications and 2) the interaction between the legacy UE-specific P_CMAX and the new TCI-state-specific P_CMAXs. We believe this is an essential issue that must be specified in the Rel-18 specifications.	Comment by Mei-Ju Shih: Suggest to provide the specific meeting number. The reason is that if this Tdoc will be submit in the future, we don't need to update the description.
The related TP not agreed in RAN1#114bis meeting is shown as below:	Comment by Mei-Ju Shih: Same comment as above.
	[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141][bookmark: _Toc45699167][bookmark: _Toc146789733]7.1	Physical uplink shared channel
<Unchanged part is omitted>
6.1.1 UE behaviour
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as

  [dBm]
where,
-  corresponds to the first and second indicated TCI-State or TCI-UL-State, respectively, if the UE is provided multipanelScheme and the two indicated TCI-State or TCI-UL-State apply to PUSCH transmission occasion  simultaneously
<Unchanged part is omitted>
[bookmark: _Toc12021447][bookmark: _Toc20311559][bookmark: _Toc26719384][bookmark: _Toc29894815][bookmark: _Toc29899114][bookmark: _Toc29899532][bookmark: _Toc29917269][bookmark: _Toc36498143][bookmark: _Toc45699169][bookmark: _Toc146789735]7.2	Physical uplink control channel
<Unchanged part is omitted>
7.2.1 UE behaviour
If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as

 [dBm]
where,
-  corresponds to the first and second indicated TCI-State or TCI-UL-State, respectively, if the UE is provided multipanelSfnScheme and the two indicated TCI-State or TCI-UL-State apply to PUCCH transmission occasion  simultaneously
<Unchanged part is omitted>



In this TP, only the TCI-state-specific P_CMAXs are used in the formula for power control. Since the legacy P_CMAX is already there in the Rel-17 specifications, it should also be part of the formula.
It may be straightforward to use the TCI-state-specific P_CMAXs introduced by RAN4 as follows:
· If the UE is configured with S-DCI-based STxMP,
· if the UE performs an sTRP PUSCH transmission (SRS resource set indicator = ‘00’ or ‘01’), the UE should use the power control parameters associated with the corresponding joint/UL TCI state and use the legacy P_CMAX to calculate one PUSCH transmit power for the sTRP PUSCH transmission;
· if the UE performs an mTRP PUSCH transmission (with SDM scheme or SFN scheme), the UE should use the power control parameters associated with the respective joint/UL TCI states and use the respective TCI-state-specific P_CMAXs to calculate two PUSCH transmit power for the mTRP PUSCH transmission.
· If the UE is configured with M-DCI-based STxMP,
· if the UE performs an sTRP PUSCH transmission (i.e., there is no other scheduled/configured PUSCH transmissions associated with another CORESET pool index in the same cell), the UE should use the power control parameters associated with the corresponding joint/UL TCI state and use the legacy P_CMAX to calculate one PUSCH transmit power for the sTRP PUSCH transmission;
· if the UE performs mTRP PUSCH transmission (i.e., there is another scheduled/configured PUSCH transmission associated with another CORESET pool index in the same cell), the UE should use the power control parameters associated with the respective joint TCI state and UL TCI state and use the respective TCI-state-specific P_CMAXs to calculate two PUSCH transmit power for the two PUSCH transmissions with STxMP.
[bookmark: _Hlk149758442]If the UE is configured with S-DCI-based STxMP or M-DCI-based STxMP, the UE shall use the legacy P_CMAX to calculate one transmit power for a sTRP PUSCH transmission, and the UE shall use the two respective TCI-state-specific P_CMAXs to calculate two PUSCH transmit power for (a) mTRP STxMP PUSCH transmission(s).
Conclusions	Comment by Mei-Ju Shih: Note: need to update based on the revision on Section 2.
In this contribution, we discussed the issues regarding applying the unified TCI framework extension for multi-TRP downlink and uplink transmission and power control mechanisms in a unified TCI framework. Based on the discussion in section 2, we have proposals as follows.
1. Rel-18 MAC CE is used to indicate TCI state for mTRP based unified TCI framework and Rel-17 MAC CE is used to indicate TCI state(s) for sTRP based unified TCI framework, respectively.
1. Discuss the default behavior when RRC configuration for TCI selection, applyIndicatedTCIState-r18, is not configured or not applied yet.
1. The UE always applies the first indicated TCI state when RRC configuration for TCI selection is not configured or not applied yet. 
If the UE is configured with S-DCI-based STxMP or M-DCI-based STxMP, the UE shall use the legacy P_CMAX to calculate one transmit power for a sTRP PUSCH transmission, and the UE shall use the two respective TCI-state-specific P_CMAXs to calculate two PUSCH transmit power for (a) mTRP STxMP PUSCH transmission(s).
