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1	Introduction
In RAN2#107bis the following has been agreed regarding failure handling for CHO [1]:
	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.



Several details regarding failure handling for DAPS have been agreed as well [1]:
	Agreements
1    T304 is reused to determine the DAPS handover failure.
2	When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).
3	When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.
4	Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.
5	Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.



This paper discusses how these agreements impact the RLF reporting in NR for CHO and DAPS.
2	Discussion
2.1	RLF Reporting for CHO
RLF reporting has been introduced already in LTE Rel-9 [2]. When HOF or RLF occurs, the UE stores related failure information in the RLF-report variable. Its content is meant to be reported when the UE establishes RRC Connection, if such details are requested by the NW. The functionality has not been adopted for NR yet.
The agreements regarding CHO, provided in section 1, clearly show that new scenarios may have to be covered in the RLF report, namely:
· failed CHO + subsequent failed recovery via CHO.
· RLF + subsequent failed recovery via CHO
· HOF + subsequent failed recovery via CHO (in line with the agreement text quoted above, even if not the most common scenario)

Observation 1: [bookmark: _Ref24024232]Recently agreed behaviour for CHO failure handling requires changes to RLF reporting, if adopted in NR Release 16.
Conditional HO does not differ largely from the legacy HO, at least with respect to the execution phase (i.e. the UE performs RACH and accesses the target cell, the process is supervised by T304). However, we think when T304 occurs, there should be a separate indication that this was for CHO.
Proposal 1: [bookmark: _Ref24024267]RLF-report shall contain the CHO failure information and the failure type shall be separated from legacy LTE HO failure type.
This may look as follows:
connectionFailureType-r16		ENUMERATED {rlf, hof, chof, rchof}				OPTIONAL,

where ‘chof’ stands for conditional handover failure, while ‘rchof’ is used to indicate the failure of recovery via CHO. A separate discussion should concern what to report. Legacy LTE’s RLF report includes measurements, location and time information. For CHO it could be considered whether to include the CHO execution condition(s) which led to HOF and the finally chosen candidate target cell. On the other hand, one may claim the network knows these details as it was a part of gNB-originated configuration. 
Proposal 2: [bookmark: _Ref24024284]RAN2 is kindly asked to study what information shall be stored in CHO failure information/RLF-report.
Finally, we shall consider another possible scenario, which arises thanks to RAN2#107bis agreements. After failed CHO attempt (i.e. T304 expiry) or RLF (T310 expiry), the UE may try to recover via (another) CHO attempt (if configured by the network and if the selected cell is a CHO candidate). This CHO attempt may also be unsuccessful and in the legacy RLF-reporting only the last failure will be stored and reported subsequently. In particular, this may turn an RLF (which is often classified as “too late handover”) into a HOF (which is often classified as “too early handover”). This may confuse mobility robustness optimization (MRO) data. Thus, the information concerning the first associated CHO failure, will be lost. RAN2 should consider whether both indications are equally important, or is it acceptable to prioritize one of them. 
Proposal 3: [bookmark: _Ref24024298]RAN2 is kindly asked to discuss whether to extend RLF report so that it may contain two consecutive failed CHO attempts. The alignment with NR_SON_MDT WI may be necessary.
If the extension of the RLF report to comprise both failures is not possible, we believe the original failure (‘chof’) is more important than the ‘rchof’ and the failure information associated with it shall be prioritized.
Proposal 4: [bookmark: _Ref24024327]If the information concerning both failures (i.e. chof and rchof) cannot be stored, the UE shall keep the original CHO failure information for RLF reporting. 
Finally, the CHO recovery described above may be successful. In this case, following today’s behaviour, no RLF report is sent although the failure related information is stored inside the UE (as no legacy reestablishment was eventually triggered). We believe that the RLF report could be valuable in this case as well, i.e. RAN2 should specify that RLF report is sent in case of successful CHO recovery. Otherwise, RAN2 should at least clarify that the stored RLF report is deleted.
Proposal 5: [bookmark: _Ref24024341]Additional RLF triggering criteria shall be defined for the case of successful CHO recovery (i.e. when no legacy reestablishment occurred).
2.2 RLF Reporting for DAPS
[bookmark: _GoBack]The agreements taken recently for DAPS also pose new interesting scenarios to be covered in the reports towards the NW. Even though a legacy T304 controls the HO execution, upon its expiry the UE is expected to perform different actions than those in case of the legacy HO. If source cell is still available (likely interpreted as: RLF is not declared there yet, but T310 could be already running), the UE reports HO failure information via source cell’s link.  Running NR CR [3] assumes this is done via FailureInformation, with a new FailureInfoDAPS-HO IE. As the reporting occurs via source cell link to the known, serving cell (with FailureInformation), which in addition was the one that configured the UE to perform DAPS HO, we believe there is no need to have a separate indication, such as ‘daps’ in the connectionFailureType for RLF reporting.
Proposal 6: [bookmark: _Ref24024354]Do not introduce a new failure type in RLF report due to DAPS failed attempt.
It shall be noted that proposed failureType-r16 in FailureInfoDAPS-HO comprises four values, one is used, other three are spare. We wonder what is the reason behind and whether it is expected additional DAPS related failure types need to be defined in the future?
Proposal 7: [bookmark: _Ref24024368] RAN2 is asked to discuss if failureType-r16 for DAPS FailureInformation needs four values or a single bit would be sufficient. 
Finally, it shall be considered whether additional failure type is required to cover the scenario, wherein the T310 in the source expires (RLF is declared) while the UE is accessing the target and completing this HO successfully. The associated reporting will happen to the target cell and could help the NW to optimize such DAPS HO decisions in the future
Proposal 8: [bookmark: _Ref24024380]RAN2 is asked to consider a new failure type for RLF reporting to cover the scenario of RLF in the source during the RACH to the target.
3	Conclusion
In this contribution, we have discussed RLF reporting for DAPS and CHO. The observations and proposals are summarized as follows:
Observation 1: Recently agreed behaviour for CHO failure handling requires changes to RLF reporting, if adopted in NR Release 16.
Proposal 1: RLF-report shall contain the CHO failure information and the failure type shall be separated from legacy LTE HO failure type.
Proposal 2: RAN2 is kindly asked to study what information shall be stored in CHO failure information/RLF-report.
Proposal 3: RAN2 is kindly asked to discuss whether to extend RLF report so that it may contain two consecutive failed CHO attempts. The alignment with NR_SON_MDT WI may be necessary.
Proposal 4: If the information concerning both failures (i.e. chof and rchof) cannot be stored, the UE shall keep the original CHO failure information for RLF reporting.
Proposal 5: Additional RLF triggering criteria shall be defined for the case of successful CHO recovery (i.e. when no legacy reestablishment occurred).
Proposal 6: Do not introduce a new failure type in RLF report due to DAPS failed attempt.
Proposal 7: RAN2 is asked to discuss if failureType-r16 for DAPS FailureInformation needs four values or a single bit would be sufficient.
Proposal 8: RAN2 is asked to consider a new failure type for RLF reporting to cover the scenario of RLF in the source during the RACH to the target. 
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