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1. Introduction
In the RAN2#107bis meeting, the following was agreed for both LTE and NR CHO [1]. This contribution aims to analyse the remaining issues related with failure handling.
Agreements

1. Confirm the working assumption as an optional feature:

At RLF/HO failure/CHO failure, 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.

If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.

FFS on how to capture it in specification;

If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.
2. Discussion
According to the legacy specification, UE performs re-establishment procedure once RLF or HO failure happened. It was agreed in RAN2#107bis that depending on UE capability the UE performs cell selection rather than re-establishment when RLF/HO failure/CHO failure happen. If the selected cell is configured with CHO configuration, UE performs CHO. Otherwise, UE performs re-establishment. This contribution aims to solve the remaining issues based on the agreed mechanism of failure discovery.
Question1: Whether a new timer is used to control the new cell selection before re-establishment initialization?
According to the legacy, there is a Timer T311 used to control the cell selection during RRC re-establishment procedure. The legacy T311 (see below) is started upon initiating the RRC connection re-establishment procedure.
	
	Start
	Stop
	Expiry

	T311


	Upon initiating the RRC connection re-establishment procedure
	Upon selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE


It was agreed that additional new cell selection is performed right after the RLF has been declared, i.e. before re-establishment initialization. Therefore, the legacy T311 cannot be used to control new cell selection because cell selection is performed before initiating the RRC connection re-establishment procedure. Therefore, a new timer should be designed to control cell selection.  
Proposal 1: A new timer T311-like should be introduced to control the new cell selection before re-establishment initialization.
If the proposal 1 can be agreed, the next question is what event can be used to start the new timer. The event of ‘Upon selection of a suitable NR cell or a cell using another RAT.’ to stop the T311 can be reused in the new timer. Upon timer expiry, the behavior of ‘Enter RRC_IDLE’ also can be reused. According to the agreement, this additional cell selection can be used to three failure cases, namely, RLF/HO failure/CHO failure.
For RLF case, T310 in both LTE and NR is used to determine whether RLF can be declared or not. Therefore, T310 expiry can be used as an event to start the new timer.
For HO failure case, T304 in both LTE and NR is used to determine whether handover is successfully completed or not. Therefore, T304 expiry can be considered as an event to start the new timer.
For CHO failure case, the T304-like timer will be introduced to determine whether CHO is successfully completed or not. Thus, T304-like expiry in CHO case can be considered as an event to start the new timer.

Proposal 2: T310 expiry, T304 expiry and T304-like expiry can be considered to start the new timer for RLF, HO failure and CHO failure, respectively.
According to legacy specification, other conditions will also initiate re-establishment besides RLF/HO failure/CHO failure. For example, RRC re-configuration failure, integrity check failure indication from lower layers, mobility from NR (or from EUTRA in LTE) failure.
Proposal 3: RAN2 need to study whether new recovery mechanism including CHO can be applied to the following failure cases:

· RRC re-configuration failure

· Integrity check failure indication from lower layers

· Mobility from NR failure (see 38.331)

· Mobility from EUTRA failure (see 36.331)

Question 2: If both CHO candidate cell and non-CHO candidate cell are suitable during cell selection, which cell should be selected?
According to the cell selection criteria, any suitable cell can be selected. Namely, UE can randomly select one suitable cell for access if multiple cells are suitable. Therefore, it is possible that both CHO candidate cell and non-CHO candidate cell are suitable when UE performs cell selection before initiating re-establishment. The question is how to select one cell from multiple suitable cells. Since CHO candidate cell is a prepared cell and service continuity can be ensured during CHO, CHO candidate cell should be prioritized over non-CHO candidate cell.
Proposal 4: CHO candidate cell should be prioritized over non-CHO candidate cell if both CHO candidate cell and non-CHO candidate cell are suitable during cell selection.
Question 3: Whether the same CHO candidate cell can be selected again for CHO?
According to the agreement, the second CHO can be performed if the selected suitable cell is associated with CHO configuration after the first HO failure or CHO failure. It is possible to have the case that the selected suitable cell configured with CHO is same as the first cell with HO failure or CHO failure. The question is whether the same CHO candidate cell can be selected again for performing CHO. If it is allowed, there is high possibility of CHO failure again since the elapsed time is very short. Therefore, we propose that UE selects the cell among a set of suitable cells except for the cell experiencing HO failure or CHO failure.
Proposal 5: UE selects one cell among the cells except for the cell which has experienced HO failure or CHO failure.
Conclusion

In this contribution, the following proposals are made based on the discussion:

Proposal 1: A new timer T311-like should be introduced to control the new cell selection before re-establishment initialization.
Proposal 2: T310 expiry, T304 expiry and T304-like expiry can be considered to start the new timer for RLF, HO failure and CHO failure, respectively.
Proposal 3: RAN2 need to study whether new recovery mechanism including CHO can be applied to the following failure cases:

· RRC re-configuration failure

· Integrity check failure indication from lower layers

· Mobility from NR failure (see 38.331)

· Mobility from EUTRA failure (see 36.331)
Proposal 4: CHO candidate cell should be prioritized over non-CHO candidate cell if both CHO candidate cell and non-CHO candidate cell are suitable during cell selection.

Proposal 5: UE selects one cell among the cells except for the cell which has experienced HO failure or CHO failure.
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