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1 Introduction

In RAN2#107b, RAN2 confirmed the WA on the handling of CHO failure as

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.

In this contribution, we discuss whether the recovery could be used in other cases.
2 Discussion
RAN2 assumed UE could try CHO instead of reestablishment if selected cell is a CHO candidate after RLF, HOF and CHO HOF. Because UE could avoid re-establish protocol and shorten interruption if CHO is successful. Currently, UE is only allowed to do the CHO recovery upon RLF(T310 expiry), HOF(T304 expiry) and CHO HOF(T304-like expiry). But there are other events which would also trigger re-establishment. CHO recovery may be used instead of re-establishment upon these events.
In LTE UE would trigger re-establishment upon following events,

	5.3.7.2
Initiation

The UE shall only initiate the procedure either when AS security has been activated or for a NB-IoT UE supporting RRC connection re-establishment for the Control Plane CIoT EPS optimisation. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers concerning SRB1 or SRB2; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or

1>
upon an RRC connection reconfiguration failure, in accordance with TS38.331 [82, 5.3.5.5].


In NR, UE would trigger re-establishment up following events,

	5.3.7.2
Initiation
The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure of the MCG, in accordance with 5.3.10; or

1>
upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or

1>
upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or

1>
upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or

1>
upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.


In summary, LTE and NR UE would trigger re-establishment upon,

1) RLF

2) Intra-RAT HOF

3) Inter-RAT HOF,

4) Integrity check failure concerning SRB1 or SRB2

5) Compliance failure with intra-RAT RRC connection reconfiguration

In addition, LTE UE would trigger re-establishment upon,

6) Compliance failure with NR RRC connection reconfiguration.
Event 1) and 2) is already supported in the assumption. Event 3) is very similar as option 2). We see no extra effort to support CHO recovery for this case.

Proposal 1: At inter-RAT handover failure, LTE and NR UE would try CHO if selected cell from cell selection is CHO candidate cell.
At event 4) and 5), UE is not able to decode or apply the RRC message. It’s possible the RRC message contains modification on the CHO command, which means the source cell may have release some or all CHO candidate cell(s). But UE would keep the stored CHO command. If CHO recovery is performed, it’s possible the selected CHO candidate cell has been released by source cell. CHO would fail and additional delay is introduced. Therefore, UE should trigger re-establishment in this case.
Proposal 2: At integrity check failure concerning SRB1 and SRB2 and compliance failure with inter-RAT RRC connection reconfiguration, LTE and NR UE would trigger reestablishment regardless whether CHO command is configured, as legacy.

In LTE, RRC connection reconfiguration message could include NR configuration, which is used to configure EN-DC. The NR configuration would not impact the CHO command. Therefore, it’s feasible for UE to try CHO in this case.
Proposal 3: At Compliance failure with NR RRC connection reconfiguration, LTE UE would try CHO if selected cell from cell selection is CHO candidate cell.
3 Conclusion
Based on the discussion in section 2, we have following observation:
Proposal 1: At inter-RAT handover failure, LTE and NR UE would try CHO if selected cell from cell selection is CHO candidate cell.
Proposal 2: At integrity check failure concerning SRB1 and SRB2 and compliance failure with inter-RAT RRC connection reconfiguration, LTE and NR UE would trigger reestablishment regardless whether CHO command is configured, as legacy.
Proposal 3: At Compliance failure with NR RRC connection reconfiguration, LTE UE would try CHO if selected cell from cell selection is CHO candidate cell.
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