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1 Introduction
In this contribution we discuss several open issues for cell switching

· Fallback to Random Access (RA)

· TCI state for RA based cell switch

· CFRA info in cell switch command

· Msg1 repetition for RA based cell switch 

· TAT handling for switching cell to one of the serving cell(s)

2 Discussion
2.1 Fallback to RA
TCI state is included in cell switch command MAC CE. Upon receiving the cell switch command MAC CE, UE performs RACH less cell switch if valid TA is available (e.g. if UE has received TA in cell switch command MAC CE or if UE has estimated TA itself). 

In case of RACH less cell switch, TCI state in cell switch command is used for DL/UL reception/transmission with target cell. If the SSB indicated by TCI state becomes unsuitable before the cell switch is successful (i.e response for initial UL transmisison from target cell is received), DL/UL reception/transmission with target cell is not possible and UE has to unecessarily wait untill the expiry of cell switch supervision timer and then trigger RRC connection restablishment. 
Even though SSB indicated by TCI state becomes unsuitable (i.e. SS-RSRP < threshold), other beams/SSBs in cell can still be good. So it is not efficient to just wait for cell switch supervision timer to expire and perform RRC connection restablishment to another cell upon expiry of cell switch supervision timer. It would be benficial to trigger RACH towards the target cell when SSB indicated by TCI state becomes unsuitable during RACH less cell switch to target cell indicated in cell switch command.

Proposal 1: UE fallbacks to random access based cell switch (i.e. initiate RA towards the target cell indicated in cell switch command) when SSB indicated by TCI state becomes unsuitable (i.e. SS-RSRP < threshold) during RACH less cell switch.

2.2 TCI state & CFRA info in cell switch command
According to RAN1, Beam indication/TCI state ID to be used upon cell switching is always indicated in cell switch command MAC CE.
Upon receving the cell switch command, UE does not perform random access if TA for target cell is available (UE estimated or provided in cell switching command). UE performs random access if TA for target cell is not available. In last meeting it was agreed that we will have CFRA resource related information field in LTM cell switch MAC CE. 
Option 1: A list of CFRA resources (i.e. list of [preamble, SSB] is signalled in LTM candidate cell configuration) and an index pointing to one of these CFRA resources is indicated in cell switch command. 

In this option Beam indication/TCI state ID can still be indicated in cell switch command. UE uses Beam indication/TCI state ID in cell switch command after the completion of random access procedure. 
Option 2: UE uses Beam indication/TCI state ID received in cell switch command to select the CFRA resource. This approach has less overhead as there is no need to make TCI state optional for RA based cell switch. There is also no need to add an additional field such as CFRA resource index in cell switching command to indicate the CFRA resource. 

Proposal 2: Confirm that Beam indication/TCI state ID is always included in cell switch command MAC CE.

Proposal 3: RAN2 to discuss and agree on one of the following for RACH based cell switch.
Option 1: 

· A list of CFRA resources (i.e. list of [preamble, SSB] is signalled in LTM candidate cell configuration) and an index pointing to one of these CFRA resources is indicated in cell switch command.

· UE uses Beam indication/TCI state ID in cell switch command after the completion of random access procedure.
Option 2: 

· A list of CFRA resources (i.e. list of [preamble, SSB] is signalled in LTM candidate cell configuration).
· UE uses Beam indication/TCI state ID received in cell switch command to select the CFRA resource.
2.3 TAG ID in cell switch command
For RACH less cell switch TA of target cell is indicated in cell switch command. Target cell indicated in cell switch command can be associated with two TAGs as agreed in R18 WI on enhanced MIMO. If target cell is associated with two TAGs, UE needs to know the TAG amongst the two TAGs for which the TA in cell switch command is applicable. There could be two options:
Option 1: TAG ID of TA is included in cell switch command.

Option 2: TAG ID of TA is the TAG ID associated with the TCI state received in cell switch command 
Proposal 4: RAN2 to dsicuss and agree on one of the following for the target cell associated with two TAGs:

Option 1: TAG ID of TA is included in cell switch command.

Option 2: TAG ID of TA is the TAG ID associated with the TCI state received in cell switch command.
2.4 Msg1 repetition for RACH based LTM

L1/L2 triggered mobility can benefit from Msg1 repetitions being introduced in R18 for coverage extension.
For legacy handover/reconfiguration with sync procedure, it is agreed that network can indicate one Msg1 repetition number in CFRA configuration. 
In LTM, cell switch is executed based on cell switch command MAC CE. For CFRA, Msg1 repetition number (0, 2, 4, 8) can be signalled in cell switch command MAC CE.

Proposal 5: Msg1 repetition is supported for both CBRA and CFRA based LTM cell switch. Msg1 repetition number can be signalled in cell switch command MAC CE.
2.5 TAT Handling for cell switching to an existing serving cell
Lets say there are three serving cells in cell group , Cell A (PCell, TAG1), Cell B (SCell, TAG1) and Cell C (SCell, TAG2).

UE receives command to switch PCell.

If target PCell is one of the current serving cell (e.g. UE’s PCell is switched to Cell B or Cell C):
· If target PCell and current PCell belongs to same TAG (e.g. UE’s PCell is switched to Cell B):

· There is no need to stop the running timeAlignmentTimer associated with TAG of target cell.

· If target PCell and current PCell belongs to different TAG (e.g. UE’s PCell is switched to Cell C):
· There is no need to stop the running timeAlignmentTimer associated with TAG of target cell.

· timeAlignmentTimer associated with TAG of current PCell is stopped as current PCell is not available upon cell change.
If target PCell is not one of the current serving cell:

· If random access is initiated towards the target PCell, timeAlignmentTimer associated with PTAG is stopped. We do not see a need to stop timeAlignmentTimer associated with STAG in this case. However in current spec when timeAlignmentTimer of PTAG expires, timeAlignmentTimer of STAG is also considered expired.  Whether to stop the timeAlignmentTimer associated with STAG in this case can be further disussed.
Proposal 6: Upon receving cell switch command to switch SpCell to one of the current serving cell in the cell group:

· If target SpCell and current SpCell belongs to same TAG:

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· If target SpCell and current SpCell belongs to different TAG

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· MAC entity stops the timeAlignmentTimer associated with TAG of current PCell

Proposal 7: If target SpCell is not one of the current serving cell in the cell group:

· If random access is initiated towards the target SpCell, timeAlignmentTimer associated with PTAG is stopped by MAC entity. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: UE fallbacks to random access based cell switch (i.e. initiate RA towards the target cell indicated in cell switch command) when SSB indicated by TCI state becomes unsuitable (i.e. SS-RSRP < threshold) during RACH less cell switch.

Proposal 2: Confirm that Beam indication/TCI state ID is always included in cell switch command MAC CE.

Proposal 3: RAN2 to discuss and agree on one of the following for RACH based cell switch.
Option 1: 

· A list of CFRA resources (i.e. list of [preamble, SSB] is signalled in LTM candidate cell configuration) and an index pointing to one of these CFRA resources is indicated in cell switch command.

· UE uses Beam indication/TCI state ID in cell switch command after the completion of random access procedure.
Option 2: 

· A list of CFRA resources (i.e. list of [preamble, SSB] is signalled in LTM candidate cell configuration).
· UE uses Beam indication/TCI state ID received in cell switch command to select the CFRA resource.
Proposal 4: RAN2 to dsicuss and agree on one of the following for the target cell associated with two TAGs:

· Option 1: TAG ID of TA is included in cell switch command.

· Option 2: TAG ID of TA is the TAG ID associated with the TCI state received in cell switch command.
Proposal 5: Msg1 repetition is supported for both CBRA and CFRA based LTM cell switch. Msg1 repetition number can be signalled in cell switch command MAC CE.

Proposal 6: Upon receving cell switch command to switch SpCell to one of the current serving cell in the cell group:

· If target SpCell and current SpCell belongs to same TAG:

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· If target SpCell and current SpCell belongs to different TAG

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· MAC entity stops the timeAlignmentTimer associated with TAG of current PCell

Proposal 7: If target SpCell is not one of the current serving cell in the cell group:

· If random access is initiated towards the target SpCell, timeAlignmentTimer associated with PTAG is stopped by MAC entity. 
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