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Introduction
In RAN2 #121bis-e meeting, the following has been agreed regarding the unified TCI framework extension for multi-DCI multi-TRP operation.
	Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.


In this paper, we would like to further discuss the unified TCI framework for single DCI multi-TRP.
Discussion
The RAN1 #112bis-e meeting has made agreement regarding the unified TCI framework extension for single-DCI multi-TRP.
	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



According to the RAN1 agreements, a new MAC CE should be introduced to update the unified TCI state for single DCI multi-TRP, and the TCI state activation and deactivation are applied for separate TRPs. From RAN2 perspective, there is no existing MAC CE that can meet the new requirement. Thus, RAN2 should work on the new MAC CE design for this new feature.
Proposal 1: A new MAC CE should be introduced for the unified TCI state update for signal-DCI multi-TRP operation.
The function of the new MAC CE is to update the joint or separate DL/UL TCI state for one or multiple TRPs. That means, for each TCI codepoint in the TCI field in a DCI format, the MAC CE should be able to indicate the TCI state updated for whether one or both TRPs.
Furthermore, RAN1 has agreed that the MAC CE is able to update a full-set or any sub-set of first/second joint/DL/UL TCI states for each TCI codepoint in the TCI field. It requires the new field can indicate not only the TCI states updated for whether one or both TRPs but also indicate the TCI state is updated for which TRP (the first or the second). 
Proposal 2: In the new MAC CE, a field is used to indicate that the TCI state is updated for which TRP (the first or the second) or both TRPs for each TCI codepoint in the TCI field in a DCI format.
Regarding the unified TCI state framework, the type of unified TCI state is indicated by RRC in the serving cell. We believe such RRC signaling configuration could be reused in the context of unified TCI update MAC CE. It implies that for the unified TCI states update in the new MAC CE, the type of unified TCI state is configured by RRC as legacy, and no additional field is needed about the type of unified TCI state in MAC CE.
Proposal 3: For the TCI states updated in the new MAC CE, its type (joint DL/UL TCI state or separate DL/UL TCI state) is configured by RRC. The Rel-17 RRC signaling can be reused.
If the separate DL/UL TCI state type is configured in the serving cell, the new MAC CE should be able to further indicate the TCI state is updated for DL or UL of each TRP for each TCI codepoint in the TCI field in a DCI format.
Proposal 4: If the separate DL/UL TCI state type is configured in the serving cell, the new MAC CE should be able to indicate either the DL or UL for each TRP that the TCI state is updated for each TCI codepoint in the TCI field in a DCI format.
Since RAN1 has 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. From RAN2 perspective, the usage of MAC CE can be specified accordingly.
Proposal 5: UE should update the first/second indicated joint/DL/UL TCI states according to the indication in MAC CE and keep the other indicated first/second joint/DL/UL TCI state(s) that is not updated when the new MAC CE is received. 

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: A new MAC CE should be introduced for the unified TCI state update for signal-DCI multi-TRP operation.
Proposal 2: In the new MAC CE, a field is used to indicate that the TCI state is updated for which TRP (the first or the second) or both TRPs for each TCI codepoint in the TCI field in a DCI format.
Proposal 3: For the TCI states updated in the new MAC CE, its type (joint DL/UL TCI state or separate DL/UL TCI state) is configured by RRC. The Rel-17 RRC signaling can be reused.
Proposal 4: If the separate DL/UL TCI state type is configured in the serving cell, the new MAC CE should be able to indicate either the DL or UL for each TRP that the TCI state is updated for each TCI codepoint in the TCI field in a DCI format.
Proposal 5: UE should update the first/second indicated joint/DL/UL TCI states according to the indication in MAC CE and keep the other indicated first/second joint/DL/UL TCI state(s) that is not updated when the new MAC CE is received. 

References

Annex
2
