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[bookmark: _Toc116995841]Introduction
TCI state indication and activation as part of the LTM cell switch command shall be taken into account in the cell switch delay requirements under AI 8.24.2.3. However, RAN1 has agreed that TCI state activation for one or more LTM candidate cells may also happen before the cell switch. Separate requirements would apply to this case, which is why in this contribution we discuss the delay requirement for TCI state activation for one or more LTM candidate cells before the LTM cell switch command.
TCI state activation and indication in LTM
According to RAN1 LS (R1-2304276), RAN1 has agreed that unified TCI framework is used for indicating the target beam for LTM. 
[bookmark: _Toc142662464]Unified TCI state framework is used to indicate the target beam in LTM.

In unified TCI framework, the procedure consists of the following steps:
1. RRC-based configuration of TCI states (joint UL/DL TCI states or separate UL and DL TCI states)
2. MAC-CE based activation of up to 8 joint UL/DL TCI states or separate UL and DL TCI states
· RAN4 requirements for activation of a single joint UL/DL or separate UL and DL TCI states:
· 8.15.3	MAC-CE based downlink TCI state switch delay
· 8.16.3	MAC-CE based uplink TCI state switch delay
· RAN4 requirements for activation of more than one joint UL/DL state or separate UL and DL TCI states
· 8.15.5	Active Downlink TCI state list update delay
· 8.16.5	Active Uplink TCI state list update delay
3. DCI-based indication of a single joint UL/DL TCI state or a pair of UL and DL TCI states
· RAN4 requirements:
· 8.15.4	DCI based downlink TCI state switch delay
· 8.16.4	DCI based uplink TCI state switch delay

According to RAN1/RAN2 agreements, TCI state activation can be either done before the cell switch command with a separate MAC-CE for a candidate cell or at the cell switch command for the target cell. 
[bookmark: _Toc142662465]In LTM, TCI state activation can be done either with a separate MAC CE before the cell switch command or at the cell switch command.
Instead of indicating the TCI state in DCI, TCI state indication in LTM is done at the cell switch command, which is a MAC CE message. TCI state indication at the cell switch command is done either together with TCI state activation or alone for a TCI state that was activated before the cell switch command.
[bookmark: _Toc142662466]In LTM, TCI state indication is done at the cell switch command, which is a MAC-CE command (not DCI as in legacy).
What RAN4 needs to take into account when defining the requirements for TCI state activation and indication is:
1. How to define TCI state switching requirements for TCI state activation before the cell switch command.
2. How to take into account TCI state indication at the cell switch delay, when TCI state activation is done before the cell switch command.
3. How to take into account TCI state indication and activation at the cell switch delay, when both are done at the cell switch command.
Points 2. and 3. are discussed in our companion paper (R4-2312522) under the L1/L2 inter-cell mobility delay requirements agenda item. In the following, we discuss point 1 i.e. TCI state activation before the cell switch command. 
Delay requirements for TCI state activation before the cell switch command
Because TCI state activation can be done in a separate MAC-CE before the cell switch command, RAN4 needs to define TCI state switching delay requirements for this separate TCI state activation.
RAN2 has not yet finalized the design of MAC-CE command to be used for LTM candidate cell TCI state activation. However, from RAN4 point of view it is likely that the MAC-CE is not significantly different from MAC-CE used for TCI state activation outside LTM. Therefore, it is likely that the legacy delay requirements defined for a cell with different PCI than the serving cell can be reused for MAC-CE based TCI state activation for a LTM candidate cell.
[bookmark: _Toc142662467]Define TCI state switching delay requirements for TCI state activation before the cell switch command.
[bookmark: _Toc142662468]Depending on RAN2 design of MAC-CE for TCI state activation for a LTM candidate cell, RAN4 to use the legacy MAC-CE based TCI state switching delay requirement for unified TCI states as the baseline for TCI state activation delay for a LTM candidate cell before the cell switch command.
It is still open in RAN1 whether multiple TCI states either for separate candidate cells and/or for a single candidate cell can be activated in the LTM MAC-CE TCI state activation command. Furthermore, it is open in RAN2 whether in the case of activating multiple TCI states for more than one candidate cell, the TCI states are to be activated by the same or separate MAC-CEs. If multiple TCI states can be activated before the cell switch command for multiple candidate cells and/or for a single candidate cell, then this also needs to be taken into account in the requirements.
[bookmark: _Toc142662469]Whether one or more joint TCI state(s) or pair(s) of UL/DL TCI states can be activated before the cell switch command for one or more LTM candidate cells is not yet defined in RAN1/RAN2. The need for RAN4 requirements for activation of multiple TCI states depends on the related RAN1/RAN2 agreements.
[bookmark: _Toc142662470]Wait for RAN1/RAN2 agreements on activation of more than one joint or separate DL/UL TCI states for one or more LTM candidate cells before defining the corresponding requirements.
Known/unknown TCI states
When one or more TCI states are activated before the cell switch command, each TCI state can be considered known or unknown. When the activation is done before the cell switch, whether the TCI state is known or unknown and the corresponding difference in the TCI state activation delay does not impact the cell switch delay. To cover all scenarios, we propose that RAN4 should define TCI state switching delay requirements for both known and unknown TCI states, when TCI state activation is done with a separate MAC-CE before the cell switch command.
[bookmark: _Toc142662471]For TCI state activation before LTM cell switch command, define TCI state switching delay requirements for both known and unknown TCI states.
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Unified TCI state framework is used to indicate the target beam in LTM.
Observation 2: In LTM, TCI state activation can be done either with a separate MAC CE before the cell switch command or at the cell switch command.
Observation 3: In LTM, TCI state indication is done at the cell switch command, which is a MAC-CE command (not DCI as in legacy).
Proposal 1: Define TCI state switching delay requirements for TCI state activation before the cell switch command.
Proposal 2: Depending on RAN2 design of MAC-CE for TCI state activation for a LTM candidate cell, RAN4 to use the legacy MAC-CE based TCI state switching delay requirement for unified TCI states as the baseline for TCI state activation delay for a LTM candidate cell before the cell switch command.
Observation 4: Whether one or more joint TCI state(s) or pair(s) of UL/DL TCI states can be activated before the cell switch command for one or more LTM candidate cells is not yet defined in RAN1/RAN2. The need for RAN4 requirements for activation of multiple TCI states depends on the related RAN1/RAN2 agreements.
Proposal 3: Wait for RAN1/RAN2 agreements on activation of more than one joint or separate DL/UL TCI states for one or more LTM candidate cells before defining the corresponding requirements.
Proposal 4: For TCI state activation before LTM cell switch command, define TCI state switching delay requirements for both known and unknown TCI states.
[bookmark: _Toc116995849]
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