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1	Introduction
This document discusses some of the remaining issues related to LTM cell switch procedure. Specifically, the paper focuses on the remaining MAC aspects, such as enabling RACH-based LTM, unified TCI states type in CSC, CFRA resource handling for RACH-less LTM and message 1 repetition for early TA acquisition. 
2	Discussion
2.1	LTM cell switch over RACH 
In RAN2#125bis we have agreed on the following:
	[bookmark: _Hlk158208191]P1 in R2-2403280 ("NW can trigger LTM cell switch over RACH regardless of if the UE-based TA estimation is configured.") can be further discussed.



Current LTM cell switch procedure prevents NW from triggering RA procedure towards target cell when the UE-based TA estimation is configured. We have already agreed that the exact time when the UE performs TA measurements is left to UE implementation. This implies that the UE-based TA estimate may not always be accurate – furthermore, NW may have other reasons to issue access towards target cell over RACH (e.g., to acquire proper SSB for the target cell). It is even not possible to enforce RA with including CFRA preamble into the LTM CSC MAC CE. In the current TS 38.321, the following structure for LTM CSC MAC CE is captured.


Figure 1: LTM Cell Switch command MAC CE
Observation 1: Current LTM cell switch procedure does not allow NW to trigger LTM cell switch over RACH when UE-based TA estimation is configured. 
Such modelling does not only limit the usefulness of the UE-based TA estimation feature but effectively voids the whole feature since NW would not configure a feature which limits its options for decision making for the handover. As can be seen from Fig. 1 above, the Timing Advance Command reserves 2 bytes from the LTM CSC MAC CE always regardless of whether LTM is performed over RACH. This makes little sense as the need for RACH can be determined from the first byte already (e.g., through C bit). When RACH is not indicated by the NW, the TAC can be present and the value FFF indicates the usage of the UE-based TA estimate (when configured) as in the current procedure. Furthermore, TAC field should be placed after the TCI state ID fields in the MAC CE.
Proposal 1: The TAC field in the LTM CSC MAC CE is only present when NW does not indicate LTM cell switch over RACH, otherwise it is absent. TAC field is also placed after the TCI state ID fields in the MAC CE.
2.2	UnifiedTCI-StateType in the LTM Cell Switch Command
Currently, the presence of UL TCI state in the cell switch command is linked with the UnifiedTCI-StateType in the target cell configuration. This instead should be based on newly introduced unifiedTCI-StateType in the LTM-TCI-Info of the relevant LTM-Candidate [R2-2401575]. Linking the parameter to the target cell configuration may incur some delay to process and apply the indicated beam. 6.1.3.75	LTM Cell Switch Command MAC CE
<omitted Text>
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is separate. The length of the field is 8 bits;
<omitted Text>


[bookmark: _Toc155999848]Proposal 2: The TCI State ID and UL TCI State ID fields in LTM Cell Switch Command MAC CE should refer to LTM-TCI-Info to determine unifiedTCIStateType instead of target cell configuration.
2.3	RACH-less LTM cell switch and CFRA resources
In the current handover procedure over RACH, when the UE completes the RA procedure, it discards any CFRA resources (except CFRA for BFR) so that the CFRA resources are not hold up by the UE and used, e.g., for scheduling request purposes in the target cell:
	[bookmark: _Toc37296184][bookmark: _Toc46490310][bookmark: _Toc52752005][bookmark: _Toc52796467][bookmark: _Toc155999616]5.1.6	Completion of the Random Access procedure
Upon completion of the Random Access procedure, the MAC entity shall:
1>	discard any explicitly signalled contention-free Random Access Resources for 2-step RA type and 4-step RA type except the 4-step RA type contention-free Random Access Resources for beam failure recovery request, if any;
1>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer and the MSGA buffer.
Upon successful completion of the Random Access procedure initiated for DAPS handover, the target MAC entity shall:
1>	indicate the successful completion of the Random Access procedure to the upper layers.



Since the reconfigurationWithSync may include RACH-ConfigDedicated with CFRA resources for the LTM target cell, these CFRA resources would not be discarded in case of RACH-less LTM cell switch since no RA procedure is enforced. Hence, the CFRA resources would remain in UE configuration and UE would utilize those CFRA resources for any RA procedure trigger in the target cell. This is not intentional and not expected by the NW.
Proposal 3: UE discards the CFRA resources configured for the LTM target cell if RACH-less cell switch is performed.
2.4	Message 1 repetition for early TA acquisition
In RAN2#125bis the following agreement was made:
	Msg1 repetition number (for CFRA) is indicated by the LTM Cell Switch MAC CE. It is assumed that the network provides the possibility of same repetition number for CBRA for fallback, for consistency with Coverage Enhancement behaviour. If there are issues, can revisit.



The rationale behind the indication of the number of msg1 repetitions to the UE in the LTM Cell Switch MAC CE is that the network can dynamically adapt the number of msg1 repetitions based on the latest available measurements of the target cell’s reference signals provided by UE. The network can balance the trade-off between the overhead of msg1 transmission repetition and msg1 reception success probability.
The same principle applies, even more pronounced, to msg1 transmission for early TA acquisition. Early TA acquisition, if triggered, typically takes place at an earlier time instant compared to cell switch, when the UE-target cell link quality is most probably worse than during the cell switch. Therefore, msg1 repetitions would ensure that early TA acquisition has higher probability of success and would reduce the required signaling from the network to trigger retransmissions for failed msg1 transmissions.
Proposal 4: Repetitions are supported for msg1 transmission for early TA acquisition.
Since, typically, the UE will process the target cell’s RRCReconfiguration (ltm-Candidate Config) after receiving the cell switch command, to enable msg1 transmission repetitions for early TA acquisition, the UE must receive the relevant configuration as part of the earlyUL-SyncConfig IE.
Proposal 5: The configuration of msg1 repetitions for early TA acquisition is provided in the earlyUL-SyncConfig IE.
To provide to the network the same flexibility of msg1 repetition configuration, as for the cell switch, an indication about the number of msg1 repetitions can be included in the PDCCH order triggering early TA acquisition.
Proposal 6: An indication about msg1 repetitions is included in the PDCCH order triggering early TA acquisition.
4	Conclusions
This document has made the following observations:
Observation 1: Current LTM cell switch procedure does not allow NW to trigger LTM cell switch over RACH when UE-based TA estimation is configured. 
And proposed the following:
Proposal 1: The TAC field in the LTM CSC MAC CE is only present when NW does not indicate LTM cell switch over RACH, otherwise it is absent. TAC field is also placed after the TCI state ID fields in the MAC CE.
Proposal 2: The TCI State ID and UL TCI State ID fields in LTM Cell Switch Command MAC CE should refer to LTM-TCI-Info to determine unifiedTCIStateType instead of target cell configuration.
Proposal 3: UE discards the CFRA resources configured for the LTM target cell if RACH-less cell switch is performed.
Proposal 4: Repetitions are supported for msg1 transmission for early TA acquisition.
Proposal 5: The configuration of msg1 repetitions for early TA acquisition is provided in the earlyUL-SyncConfig IE.
Proposal 6: An indication about msg1 repetitions is included in the PDCCH order triggering early TA acquisition.
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