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During RAN4#106bis-e, RAN4 sent an LS [1] to RAN2 to introduce MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs. During RAN4#107, RAN2 sent the reply LS [2] to RAN4 seeking some clarifications on the exact UE behaviour before progressing with the CRs.
· Question 1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
· Question 2: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) or the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ? 
· Question 3: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2? Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?

In this paper, we address the questions and clarifications asked by RAN2.
Discussion on Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch
Question 1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
In our opinion, although the signalling may be applicable to MAC-CE indicating target TCI state switch for PDSCH as well (along with the assumption that all TCI states indicated in the MAC-CE are switched across RRH when the bit is set to true), it may be simpler to define the indication only for MAC-CEs indicating target TCI state for PDCCH. However, if it is agreed that the requirements are also defined for unified TCI states, then corresponding section in TS 38.321 shall be updated as well.
Proposal 1: Yes, RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
Question 2: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) or the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ?
In our understanding, the Enhanced TCI State Indication for UE specific PDCCH MAC CE is applied only if sfnSchemePdcch is configured and RAN4 has agreed to preclude the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item. So we don’t think enhanced TCI state indication is supported for cross-RRH TCI state switch. However unified TCI state switch can be considered for unidirectional and bi-directional DPS scenarios. Simultaneous multi-panel reception may get complicated with this signalling and need significant time and discussion, so the signalling can be deprioritized for unified TCI state switch in a simultaneous multi-panel reception scenario.
Proposal 2: Enhanced TCI state indication is not supported for cross-RRH TCI state switch.
Proposal 3: Unified TCI state activation/deactivation can be considered for cross-RRH TCI state switch in uni-directional and bi-directional DPS scenario
Proposal 4: Unified TCI state activation/deactivation is not supported for cross-RRH TCI state switch in simultaneous multi-panel reception scenario.
Question 3: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, does UE behaviour also depend on the existing RRC parameter highSpeedDeploymentTypeFR2? Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?
In our understanding the MAC-CE signalling is used for two purposes – decide whether to use one-shot UL timing adjustment or not and whether to apply legacy Rel-15 TCI state switching delay or Rel-17 FR2 HST TCI state switching delay. 
UE behaviour w.r.t. TCI state switching delay handling is straight-forward. If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement) and if MAC-CE bit indicates 0 or ‘off’, UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement).
However, UE behaviour regarding whether to use one-shot UL timing adjustment or not is a bit more involved. It depends on what the signalling imply. As explained in our discussion paper [3], RAN4 needs to clarify that the MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump. With this clarification the UE behaviour can be consistent with both uni-directional and bi-directional deployment scenarios as indicated by the RRC parameter highSpeedDeploymentTypeFR2. If the signalling only implies across-RRH TCI state switch, then the UE behaviour will be different for uni-directional and bi-directional deployments. For the uni-directional deployments, if the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch else if the MAC-CE bit indicates 0 or ‘off’, UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch. 
Proposal 5: The MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump
Proposal 6: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, 
· UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)

Proposal 7: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’, 
· UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement)

Conclusion
Proposal 1: Yes, RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
Proposal 2: Enhanced TCI state indication is not supported for cross-RRH TCI state switch.
Proposal 3: Unified TCI state activation/deactivation can be considered for cross-RRH TCI state switch in uni-directional and bi-directional DPS scenario
Proposal 4: Unified TCI state activation/deactivation is not supported for cross-RRH TCI state switch in simultaneous multi-panel reception scenario.
Proposal 5: The MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump
Proposal 6: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, 
· UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)

Proposal 7: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’, 
· UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement)
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