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[bookmark: _Ref178064866]During RAN2#123, the following LTM cell switch failure handling was agreed. 
Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a)	UE performs cell selection.
b)	If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
c)	If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request.

This paper further discusses the detailed failure handling for L1/L2 Triggered Mobility based on the latest agreement made by RAN1 and RAN2.

Discussion
Problem of the current agreement for LTM failure handling 
The current agreement as mentioned in the introduction section requires the UE to perform legacy cell selection, which may introduce longer interruption. Following the mechanism of LTM cell switching, the occurrence of LTM cell switching may be quite often and the LTM cell switching failure may be also quite frequent. Then a quick recovery from LTM cell switching failure should be supported in order to not degrade the performance of LTM cell switching. 

Performing legacy cell selection by the UE does not make the full use of the availability of the LTM candidates as configured.    

Observation-1: Performing legacy cell selection by the UE after LTM cell switch failure does not make the full use of the availability of the LTM candidates. 

In addition, following the current agreement, if the selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled). This means that the UE actually can perform autonomous LTM operation.  

Observation -2: UE autonomous LTM operation is allowed to recover its connection with network following RLF or HOF during its LTM cell switch failure.  

However, RACH-based LTM cell switch may be not the best option for some cases, since it will introduce a bit long interruption comparing with RACH-less based UE access. 

Particularly, during the LTM preparation stage, the UE may acquire the TA from some of cells within LTM candidate cells following the actual configuration. According to RAN1 working assumption made at RAN1#112, the UE-based TA measurement (i.e., UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported, which was acknowledged by RAN4 LS. In this case, the UE may maintain the TA (based on network configuration of this function). Then, the UE may hold the valid TA for some LTM candidate cell(s).

Observation-3: The UE may hold the valid TAs for some LTM candidate cell(s) during the LTM operation or LTM preparation stage, following the UE-based TA measurements.

In the previous RAN2 meeting, the reason for adopting RACH-based LTM cell switch after LTM failure is that it is lack of TCI state indication for the UE to perform RACH-less access towards the LTM candidate cell.   

However, after a previous LTM execution for the UE, the UE may still retain the TCI state for its previous serving cell(s). During the LTM cell switching failure stage, it may be possible for the UE to access its previous serving cell(s) without actual TCI state indication. In this case, the UE may perform fast recovery for LTM cell switch failure, via autonomous RACH-less LTM Cell Switch.  

Observation-4: The autonomous RACH-less LTM Cell Switch may be performed by the UE for some cases during LTM cell switch failure.


Further details for LTM failure handling 
Upon an LTM cell switch failure, there are still configured LTM candidate cell(s) for the UE. In order to make full use of this knowledge, there are two options as described below. 

Option-1: the UE can be expected to quickly recover its connection with the network towards the LTM candidate cell where the UE acquired the TA and activated the TCI state. In this case, no cell selection is needed as long as the cell signal strengthen is good enough based on the L1 measurement. Furthermore, no random access may be needed to access these cells. If there is no such LTM candidate cell available, the UE can perform autonomous RACH-based LTM cell switch as long as the cell signal strengthen is good enough based on the L1 measurement. This option actually revert the previous agreement RAN2 made during RAN2#123. If the UE fails at autonomous LTM recovery, the UE performs legacy cell selection.     

Option-2: the UE performs cell selection following previous agreement RAN2 made during RAN2#123. However, for the LTM candidate cell where the UE acquired the TA and activated the TCI state, it is highly prioritized during the cell selection process. In addition, the normal LTM candidate cell can also be prioritized. When the LTM candidate cell where the UE acquired the TA and activated the TCI state is selected, UE performs RACH less LTM recovery. When a normal LTM candidate cell is selected, UE performs RACH based LTM recovery, which is current agreement also. Otherwise the UE transmits RRC re-establishment request. This option is a small enhancement based on the previous agreement RAN2 made during RAN2#123. 

Proposal-1: RAN2 adopts one of the following options for LTM failure handling 
Option-1: UE performs autonomous LTM recovery towards suitable LTM candidate cell before legacy cell selection. 
Option-2: During cell selection following LTM cell switch failure, the LTM candidate cell should be prioritized. 

Timer based LTM failure recovery 
As a further consideration for the option 1 as discussed within section 2.2, for the LTM failure recovery as discussed at previous section, its actual operation may be supervised by an additional RRC timer. It can be started upon the failure of LTM cell switch or the start of the autonomous LTM recovery. If the UE cannot take fast recovery to reconnect to the network. The UE may trigger cell (re)selection and perform the RRC re-establishment procedure in the detected best cell, if the timer expires. This can be seen as a fall backed failure handling. 
Proposal-2: The LTM failure recovery operation following the failure of LTM cell switch is governed by an additional RRC timer(for Option-1).
Proposal-3: The traditional Cell selection procedure is triggered following the failure of LTM fast recovery (for Option-1).
 
Conclusion and Proposal
We have the following proposals:

Observation-1: Performing legacy cell selection by the UE after LTM cell switch failure does not make the full use of the availability of the LTM candidates.

Observation -2: UE autonomous LTM operation is allowed to recover its connection with network following RLF or HOF during its LTM cell switch failure.  

Observation-3: The UE may hold the valid TAs for some LTM candidate cell(s) during the LTM operation or LTM preparation stage, following the UE-based TA measurements.

Observation-4: The autonomous RACH-less LTM Cell Switch may be performed by the UE for some cases during LTM cell switch failure.

Proposal-1: RAN2 adopts one of the following options for LTM failure handling 
Option-1: UE performs autonomous LTM recovery towards suitable LTM candidate cell before legacy cell selection. 
Option-2: During cell selection following LTM cell switch failure, the LTM candidate cell should be prioritized. 

Proposal-2: The LTM failure recovery operation following the failure of LTM cell switch is governed by an additional RRC timer(for Option-1).
Proposal-3: The traditional Cell selection procedure is triggered following the failure of LTM fast recovery (for Option-1).
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