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[bookmark: _Ref165266342]Introduction
According to the RAN1/RAN2 discussion on the content in the cell switch MAC CE, the TCI-state and the CFRA resource of the target cell can be indicated in the cell switch MAC CE. In this contribution, we provide some clarifications on how to use the TCI-state and the dedicated PRACH resource indicated in the MAC CE for the RACH-based LTM procedure.
Discussion
RO selection for RACH-based LTM
	RAN2#122 meeting agreements:
· Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization


According to the RAN2#122 meeting agreements quoted above, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM Cell Switch MAC CE. According to the RAN1 agreements, the beam indication is always included in the LTM Cell Switch MAC CE for Scenario 2. However, it is possible that for Scenario 2 or other scenarios, the gNB could use the RACH-based LTM procedure, while still indicating the beam in the LTM Cell Switch MAC CE. It is also possible that the UE not supporting the RACH-less LTM can be indicated with the beam in the LTM Cell Switch MAC CE. 
Observation 1: The RACH-based LTM can have the LTM Cell Switch MAC CE indicating the beam for the target cell.

	38.321:
[bookmark: _Toc139032240]5.1.2	Random Access Resource selection
…
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
…
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.



However, according to the current MAC specification as quoted above, if the RACH procedure is triggered, the UE would select any SSB with RSRP above the configured threshold. Then the beam indicated by the LTM Cell Switch MAC CE would not be used by the UE for the RACH-based LTM procedure. As such, we consider that the UE behaviour for the RACH-base LTM procedure can be aligned with the UE behaviour for the RACH-less LTM procedure. This means that the RO selected for the RACH-based LTM should be associated with beam indicated by the LTM Cell Switch MAC CE.
Observation 2: The current RACH procedure ignores the beam (i.e. SSB) indicated by the LTM Cell Switch MAC CE.
Proposal 1: For the RACH-based LTM procedure, the UE selects the RO associated with the SSB indicated in LTM Cell Switch Command MAC CE.

Dedicated PRACH resource indication in MAC CE
	RAN2#123 meeting agreement:
· Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 




	38.321:
Option 1:
1>	else if the ra-PreambleIndex has been explicitly provided by PDCCH or LTM Cell Switch MAC CE; and
1>	if the ra-PreambleIndex is not 0b000000:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
2>	select the SSB signalled by PDCCH or LTM Cell Switch MAC CE.
…
Option 2:
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available, and LTM Cell Switch MAC CE indicates that CFRA is allowed when the RACH procedure is triggered for LTM:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.




According to the above RAN2 agreement, the CFRA resource can be indicated in the LTM cell switch MAC CE. Then, we could have the following solutions to indicate the CFRA resource in MAC CE:
· Option 1: Preamble index, like ra-PreambleIndex via DCI
· Option 2: 1 bit to allow using dedicated PRACH resource configuration provided by RRC configuration, like rach-ConfigDedicated.
From our understanding, both Option 1 can Option 2 are feasible, as provided in the above text proposal. Compared with Option 1, Option 2 would require more signalling overheads via the RRC configuration, and the reservation of the dedicated RO(s). The drawback of Option 1 is that the gNB may not be able to always indicate SSB of the target cell. However, as the L1 measurement of the target cell is used as the basis for LTM fast cell switching, always indicating SSB and preamble index together for the CFRA is able to cover most cases of LTM. Thus, we think that Option 1 should be adopted for the CFRA of LTM.
Proposal 2: The preamble index is included in LTM Cell Switch Command MAC CE.

Conclusion
According to the above analysis, we have the following observations and proposals.
Observation 1: The RACH-based LTM can have the LTM Cell Switch MAC CE indicating the beam for the target cell.
Observation 2: The current RACH procedure ignores the beam (i.e. SSB) indicated by the LTM Cell Switch MAC CE.

Proposal 1: For the RACH-based LTM procedure, the UE selects the RO associated with the SSB indicated in LTM Cell Switch Command MAC CE.
Proposal 2: The preamble index is included in LTM Cell Switch Command MAC CE.
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Annex
The followings are RAN1 agreements related to the TCI-state indication for LTM procedure:
RAN1#112 meeting agreements:
	Agreement
-        At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
-        FFS: beam indication for mTRP case

Agreement
·       Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) , 
o   Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
o   Alt. 2: By indicating Rel-17 TCI state index

Agreement
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
·       FFS: C-RNTI
FFS: the presence of each field (i.e. always present or configurable)

Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.




RAN1#112bis-e meeting agreements:
	Working Assumption
On the presence of beam indication within cell switch command, at least for scenario 2, following is supported:
·       A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
Note: If scenarios 1 and 3 are agreed to be supported in R18 LTM other solutions may be considered.




RAN1#113 meeting agreements:
	Conclusion
For R18 LTM, in order to activate multiple joint TCI state or/and pair of (DL/UL) TCI states for candidate cell case, do not support TCI state activation together with beam indication of the candidate cell in the same MAC-CE message.
·         FFS: UE assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command.

Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.





