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Introduction
In previous meeting RAN2#125bis, it has been brought up by [1] that the TCI state and UL TCI state fields in LTM Cell Switch Command MAC CE should refer to LTM-TCI-Info to determine unifiedTCI-StateType instead of target cell configuration. However, as pointed out by some companies during the discussion that both unifiedTCI-StateType in the target cell configuration and unifiedTCI-StateType in LTM-TCI-Info should have the same value. As long as such requirement has been kept, the current description for LTM Cell Switch Command MAC CE works without any modification. But such requirement for consistency needs to be captured in MAC and/or RRC specifications. Finally, the issue has been postponed to this meeting to give time for companies to consider. See the following conclusion:
Postponed: (expecting input from R1 and update to RRC): whether to specify in MAC that the unifiedTCI-StateType in the MAC CE refers to the field in LTM-TCI info (rather than in the target configuration).
   
In our view, such issue should be addressed in RAN2 in this meeting to avoid back-and-forth between RAN1 and RAN2 in the stage of maintenance. In this paper, we discuss solutions to this issue.   

Discussion
Inside and outside TCI state lists
For a given LTM candidate cell, the configuration of TCI states would provide two lists, inside list and outside list, to the UE. 
· The inside list is located inside candidate cell configuration (more precisely, inside IE ServingCellConfig of the candidate cell configuration). The inside list is intended for beam management after cell switch (i.e. when the candidate cell becomes new serving cell). 
· The outside list is located outside candidate cell configuration. This one is intended for pre-synchronization before cell switch. 
 The following Fig.1 illustrates both lists for a LTM candidate cell, along with related IEs.
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Fig.1. IE structure for TCI state configuration for a candidate cell as in 38.331

Relation between inside and outside lists
In RAN1#115, the following agreement have been achieved. However, it is yet to be captured in RAN2 specifications.
	Agreement
UE may expect that:
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 of the first active BWP in ServingCellConfig, at least in terms of TCI state ID, the corresponding qcl-Type1 and qcl-Type2 for the DL or joint TCI state or referenceSignal for the UL TCI state. 
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 of the same cell.



The above agreement clarifies important relations between the inside list and outside list. In particular, as mentioned in the first bullet, the TCI states in the inside and outside lists can have the same TCI state ID. Further, for the same given TCI state ID, the TCI states in the inside and outside lists shall have (at least some) common fields with the same value in the configuration such as qcl-Type1 and qcl_Type2 for DL or Joint TCI state, or referenceSignal for UL TCI state. Moreover, as mentioned in the second bullet, the outside list shall be a subset of the inside list. 
However, we think that besides the fields explicitly mentioned in the agreement all other fields, if the field is configured in both inside and outside lists, should have the same values for a same TCI state ID. The facilitates the UE’s consistency checking. By contrast, if a common field indicates different value between the inside list and outside list, UE then needs to determine which value should be kept (or whether to drop the whole configuration). Or the specification needs to define such behavior. This is exactly the issue mentioned in the Introduction.  
Proposal 1. For a candidate cell, if a TCI state is configured in both LTM-TCI-info and the first active BWP of candidate cell configuration and if a field is present in both configurations, UE expects the same value provided in both configurations. 
Proposal 2. Keep the current description for LTM Cell Switch Command MAC CE in 38.321, and adopt the following TP to 38.331.
	LTM-TCI-Info field descriptions

	unifiedTCI-StateType
Indicates the unified TCI states type the UE is configured for this LTM candidate configuration. The value separate means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for DL TCI states and ltm-UL-TCI-StatesToAddModList for UL TCI states. The value joint means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for joint TCI states for UL and DL operation. This field should provide the same value as provided in ServingCellConfig.  

	ltm-DL-OrJointTCI-StateToAddModList-r18
For the same tci-StateId, if a field is present in both CandidateTCI-State-r18 and TCI-State in the first active BWP in ServingCellConfig, the field should provide the same value in both configurations. 

	ltm-UL-TCI-StateToAddModList-r18
For the same tci-UL-StateId, if a field is present in both CandidateTCI-UL-State-r18 and TCI-UL-State in the first active BWP in ServingCellConfig, the field should provide the same value in both configurations.



If the above Proposals are agreeable by RAN2 group, we can discuss a more forward-looking approach to allow UE to combine the fields from two lists once UE switches to the target cell. For example, if a field is configured for a candidate TCI state by LTM-TCI-info, the redundant configuration of the same field does not need to be provided by the TCI state within ServingCellConfig of the target candidate cell. After a LTM cell switch, UE can combine the fields obtained from candidate TCI sate into the same TCI state within ServingCellConfig. Alternatively, the field combining can be performed in another direction: from TCI state in the ServingCellConfig to the candidate TCI state in LTM-TCI-info, and this is performed before cell switch. Although this alternative requires UE to decode some part of ServingCellConfig before cell switch command to obtain the TCI state configurations, it has the benefit to accommodate future need for supporting new fields in candidate TCI state configuration without changing the IE LTM-TCI-info. 
Proposal 3. RAN2 to discuss whether UE can combine fields from both inside and outside configurations for the same TCI state ID.


Conclusion
In this paper, we discuss the linkage between candidate TCI states and TCI states inside candidate cell configuration. The proposals are as follows. 
Proposal 1. For a candidate cell, if a TCI state is configured in both LTM-TCI-info and the first active BWP of candidate cell configuration and if a field is present in both configurations, UE expects the same value provided in both configurations. 
Proposal 2. Keep the current description for LTM Cell Switch Command MAC CE in 38.321, and adopt the following TP to 38.331.
	LTM-TCI-Info field descriptions

	unifiedTCI-StateType
Indicates the unified TCI states type the UE is configured for this LTM candidate configuration. The value separate means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for DL TCI states and ltm-UL-TCI-StatesToAddModList for UL TCI states. The value joint means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for joint TCI states for UL and DL operation. This field should provide the same value as provided in ServingCellConfig.  

	ltm-DL-OrJointTCI-StateToAddModList-r18
For the same tci-StateId, if a field is present in both CandidateTCI-State-r18 and TCI-State in the first active BWP in ServingCellConfig, the field should provide the same value in both configurations. 

	ltm-UL-TCI-StateToAddModList-r18
For the same tci-UL-StateId, if a field is present in both CandidateTCI-UL-State-r18 and TCI-UL-State in the first active BWP in ServingCellConfig, the field should provide the same value in both configurations.



Proposal 3. RAN2 to discuss whether UE can combine fields from both inside and outside configurations for the same TCI state ID.
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