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1	Introduction
According to the agreements from the previous meetings [1]:
	R2-121bis Agreements: 
· Following behaviors of LTM supervisor timer are agreed: 
· 1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
· 2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
· 3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
· LTM supervisor timer is RRC layer timer.
· At RLF or LTM execution failure (for MCG), RAN2 intend to support fast recovery to a candidate cell by LTM execution.




In this paper the above issues are discussed. Specifically, how the LTM timer operates in order to identify potential failures, how the UE should operate in case of a failure in order to reduce interruption time.
2.1	LTM Failure Handling
If a failure occurs, and under the assumption that the same paradigm is followed as in Baseline HO, the UE will have to perform re-establishment including cell reselection and decoding system information in order to identify the proper cell to re-establish to. This will increase the interruption time and signalling overhead, even though the UE may have already the configurations of cells that it could recover to. On the other hand, the RRC Configuration of the prepared cells is already available in the UE and the UE can take advantage of this to reduce the interruption time of the re-establishment of the connection.  

Observation 1: Early provision of RRC configurations to the UE can enable the reduction of the interruption time caused by re-establishment procedure in case of failures.

In LTM the target cell configurations are provided (with RRC Reconfiguration) early. In that case, if an RLF or a HOF occurs, the UE may apply one of the available candidate target cell LTM configurations to reduce the interruption time, similar to Conditional Handover Recovery. 

Proposal 1: If the UE has available candidate target cell LTM configurations when RLF/HOF occurs, the UE can be configured to apply that first without triggering re-establishment procedure. 

A similar procedure could be used for LTM to allow faster recovery from PCell re-establishment procedure. In this case the UE will perform cell selection procedure and if the selected cell (as per cell selection procedure) is an LTM candidate cell, the UE should execute LTM to the selected target cell.

Proposal 2: In LTM Recovery the UE will perform cell selection procedure and if the selected cell (as per cell selection procedure) is an LTM candidate cell, the UE should execute LTM to the selected target cell. 

A similar procedure could be followed in case of Beam Failure. In that case, the UE would evaluate the beams, not only of the configured BFR resources but all the configured beams. If the configured beam belongs to a cell other than the serving, the UE can apply that candidate target cell LTM configuration. The benefit of this approach is that the UE does not desperately attempt to recover to the serving cell and just in case of RLF attempts to be handed over to a non-serving cell, but it evaluates the candidate cells during the beam selection procedure.

Proposal 3: In case of Beam Failure the UE evaluates selected beams from subset of candidate cells and if the selected beam for recovery belongs to a candidate LTM cell the UE performs LTM Recovery to that cell. The signalling needed for the configuration of BFR to non-serving cell is FFS.

In case the UE has already the TA (e.g., UE based TA measurements, target is an SCell, etc.) of the selected recovery candidate target cell (and UL grant), it may proceed in RACHless handover to the target cell. If not, the UE can fall back to RACH (CFRA or CBRA).
Proposal 4: If the UE has the TA and UL grant of the selected target cell for recovery, the UE may proceed in RACHless cell change. If not, the UE will perform either CFRA or CBRA cell change.
It has already been agreed in RAN2 that the LTM procedure will be supervised by a timer. According to the latest offline discussions [058] [3] it seems that the majority of the companies support this timer not to be part of the cell switch command. 
To our understanding, this timer should be part of the RRC configuration, and it will start at the reception of the cell switch command. In other words, the timer will start once the condition to trigger the timer will be fulfilled; in this case the condition is the reception of the cell switch command. However, this is the case for T304 and every other reconfigurationWithSync that it is triggered. 
Observation 2: LTM supervisor timer has the same functionality with T304. 
LTM is expected to have different timescale compared to other mobility procedures (and reconfigurationWithSynch processes). This raises the question whether the LTM supervisor timer functionality can be performed by T304, or a new timer is needed to be introduced. 
Proposal 5: Use T304 timer to supervise LTM procedure. 
2.2 	Early TCI state activation 
As agreed in the latest RAN1 meeting (R1#113) [4] support of MAC-CE based early TCI activation (e.g., before the beam indication) for the target cell is beneficial to reduce the handover latency as there is a certain delay requirement [section 8.15, 38.133] for the UE to switch and start using an activated TCI state. Since TCI activation may be done much before the beam indication, serving cell may need to activate TCI states for more than one candidate cells, and then later based on the latest L1 measurements, for the cell switch, it may select a candidate cell and one of its activated TCI states as the beam indication. Therefore, as long as the UE capability allows, the TCI activation should not be limited to only for the target cell. The TCI state activation command may indicate the LTM candidate cell/cells and the associated TCI states to be activated. 
Proposal 6: TCI activation should be allowed for any prepared candidate cell.

3	Conclusion
This document has made the following observations:
Observation 1: Early provision of RRC configurations to the UE can enable the reduction of the interruption time caused by re-establishment procedure in case of failures. 
Observation 2: LTM supervisor timer has the same functionality with T304. 
The document has made the following proposals:
Proposal 1: If the UE has available candidate target cell LTM configurations when RLF/HOF occurs, the UE can be configured to apply that first without triggering re-establishment procedure. 

Proposal 2: In LTM Recovery the UE will perform cell selection procedure and if the selected cell (as per cell selection procedure) is an LTM candidate cell, the UE should execute LTM to the selected target cell. 

Proposal 3: In case of Beam Failure, the UE evaluates selected beams from subset of candidate cells and if the selected beam for recovery belongs to a candidate LTM cell the UE performs LTM Recovery to that cell. The signalling needed for the configuration of BFR to non-serving cell is FFS.

Proposal 4: If the UE has the TA and UL grant of the selected target cell for recovery, the UE may proceed in RACHless cell change. If not, the UE will perform either CFRA or CBRA cell change.
Proposal 5: Use T304 timer to supervise LTM procedure. 
Proposal 6: TCI activation should be allowed for any prepared candidate cell.
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