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1	Introduction
RAN#80 plenary approved a Work Item (WI) titled “NR mobility enhancements” to enhance the basic mobility functions available in NR Release 15[1]. It has been agreed to define conditional handover mechanism to improve mobility robustness. The following 
	Working assumption (to be confirmed next meeting after checking further details)
· At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
· At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed



In RAN2#107, the following agreement is made:
	Agreements on CHO execution
….
[bookmark: _Hlk19724854]6	We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.) 
R2-1911640	Offline discussion report on 800	Intel Corporation	discussion
=>	The working assumption remains a working assumption to be confirmed or otherwise at the next meeting
=>	Noted



In this paper, we take an objective look at the procedures involved in RLF/ HOF failure recovery and explore potential WA alternatives to enable fast recovery from failure.  
2	Discussion
As illustrated in [2], all the requisite procedures of a conditional handover execution (i.e. UE context availability, data forwarding, path switch and UE context release) are supported in RRC re-establishment procedure. In order to perform CHO execution instead of RRC re-establishment as per the working assumption, there is significant specification impact as indicated below
· There is a difference in handling of UE configuration, the current specification where the configurations (MCG SCells, spCellConfig etc.) are released when re-establishment procedure is initiated, cannot be applied to a UE attempting CHO for RLF recovery.
· Specification changes are required if the CHO candidate selected during RLF/ HOF recovery does not have SN start from source.
In the analysis, it was also understood that the only benefit the working assumption brings is in terms of possible reduction in interruption to service. The interruption caused can be reduced based on alternative fast recovery mechanisms without much impact to specifications. 
Observation 1: Performing CHO instead of re-establishment only benefits UE with slightly reduced interruption time. 

2.1 	Introduction of T312 in CHO
When CHO is not configured (or in conventional handover cases), T312 allows the UE to perform a fast RLF based on measurement report triggering. In LTE, When T310 is started and a measurement report is triggered for which T312 is configured, the UE sends the measurement report to the source cell and starts timer T312. T312 is configured with a value much smaller than T310. When T312 expires, the UE declares radio link failure without waiting for T310 is expiry. The triggering conditions for starting T312 in NR is under discussion [3]. However, T312 based mechanism is not possible for a CHO configured UE as there is no measurement reporting involved i.e. T312 cannot be started. We propose to introduce a behaviour where the UE starts T312 on a CHO candidate based on a condition. 
Proposal 1: Introduce timer T312 based mechanism for CHO candidates.
Since CHO candidates are already configured with a triggering condition, the same can be reused and an additional condition is not required. When the UE satisfies the entry condition based on the triggering condition provided in CHO configuration, for the duration of time to trigger, then CHO execution is initiated. Conventionally, the value of timer to trigger is expected to be configured with a lower value than timer T312. Therefore, the condition to start timer T312 on CHO candidate can be linked to the entry condition. Alternatively, the condition to start timer T312 can be on expiry of TTT for the CHO candidate, provided that the UE does not satisfy the CHO execution condition at the end of TTT expiry. 
Proposal 2: RAN2 to discuss the preferred condition to start timer T312 on CHO candidate
· ALT 1: On satisfying entry condition for a CHO candidate
· ALT 2: If on TTT expiry for a CHO candidate that satisfied entry condition, and CHO execution condition is not satisfied.
2.2 	CFRA based decision to perform CHO
During RLF recovery, the interruption in user services is caused as a result of the below procedures:
· Cell selection 
· Random access to the target cell
· Bearer and L2 entity re-establishment on the target cell
The UE decision on performing CHO execution or RRC reestablishment is made after cell selection. It has already been agreed that the cell selection procedure remains unchanged. Therefore, the time consumed by cell selection is the same irrespective of whether the UE performs CHO execution or reestablishment procedure. When the source and target cells belong to the same RAN node, there is no additional time required by the target node to retrieve the UE context from the source, as there is no X2 delay introduced in the process. When source and target cells belong to different RAN nodes, then the additional delay caused due to X2 interface is small and negligible compared to the entire RLF recovery procedure. Once the UE context is available at the target cell, it can immediately initiate bearer re-establishment for the UE. Therefore, the time involved in bearer and layer 2 entity re-establishment in performing conditional handover or RRC re-establishment is only slightly different. The major delay is constituted by the time taken to perform successful random access to the target cell. In most cases, multiple attempts of preamble transmission are required to successfully complete random access procedure. This time may be due to MSG1 retransmission or MSG2 retransmission or contention resolution failure. As a result, a contention based handover may take several 10s of ms or sometimes even more than 100 ms to be successfully completed. On the other hand, if contention free random access resources are configured for the CHO candidate cell the UE is attempting RLF recovery on, then the random access is completed much faster as there is no possibility of contention resolution failure. As a result, the interruption caused to user plane services is greatly reduced if contention free random access resource is performed on the CHO candidate selected to attempt RLF recovery. 
Proposal 3: If selected cell is CHO, then execute CHO only if CFRA is configured else perform RRC Re-establishment.
3	Conclusion
The contribution discusses the alternative RLF/ HOF recovery methods to working assumption. Several aspects are discussed and the following observations and proposals are made. 
Proposal 1: Introduce timer T312 based mechanism for CHO candidates.
Proposal 2: RAN2 to discuss the preferred condition to start timer T312 on CHO candidate
· ALT 1: On satisfying entry condition for a CHO candidate
· ALT 2: If on TTT expiry for a CHO candidate that satisfied entry condition, and CHO execution condition is not satisfied.
Proposal 3: If selected cell is CHO, then execute CHO only if CFRA is configured else perform RRC Re-establishment.
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