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1	Introduction
During the proceeding meetings including extensive exchange with RAN3, following aspects with respect to inter-RAT SHR have been agreed by RAN2:
· [bookmark: _Hlk140219025]For inter-RAT handover from NR to LTE, the UE generates a NR-based successful handover report (SHR) triggered due to thresholdPercentageT310/T312 criterion, and
· UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report, hereby the inter-RAT SHR is reusing the existing IEs defined in Rel-17 for intra-NR SHR.
· UE is configured by source gNB, and the configuration parameters are provided in the otherConfig IE of the RRCReconfiguration
· For handover from NR to LTE, cross-RAT reporting is not supported, i.e., UE reports the SHR report to the network when it comes back to NR.
RAN2 also discussed the need of further content for NR-to-LTE inter-RAT SHR for correlation of SHR created in NR with an RLF occurring shortly after successful HO in the LTE cell. The discussed and not yet agreed IEs are:
· C-RNTI from source and/or target cell (FFS)
· Time between report generating and fetching (FFS)
Regarding to inter-RAT SHR, we discuss which information and which method would be most appropriate to link the SHR a UE experienced in NR with the RLF that the same UE experienced in LTE immediately after the handover, since these two subsequent issues might be considered as a new single problem/failure case.
2	Discussion
2.1	Failure case scenario
Figure 1-1 tries to sketch the scenario where the UE served by NR will reach the coverage border of NR. The inter-RAT handover is triggered by a B2 event, but UE already experiences out-of-sync indications which result in logging of a T310-percentage triggered SHR ((1) in Figure 2-1). The handover command (MobilityFromNRCommand) receives the UE before the timer T310 expired and subsequent inter-RAT handover could be carried out successfully. But shortly after UE faces very bad SINR followed by RLF ((2) in Figure 2-1). The reconnection to LTE_3 ((3) in Figure 2-1) indicates that the failure can be classified as “inter-RAT HO to wrong cell”, i.e., the handover should have been towards LTE_3 cell. Even though the RLF occurred in LTE_2, the short timeConnFailure IE in the RLF report indicates that LTE_2 cannot be guilty but the timing of the inter-RAT NR handover from cell NR3 was wrong.
Observation 1: A RLF immediately after inter-RAT handover from NR to LTE is to be classified as “inter-RAT HO to wrong cell”.
With linking additional information about SHR created shortly before the handover to this reported inter-RAT HO failure the analysis gets more complicated, since the SHR is indicating the opposite failure characteristic, namely an “almost too late inter-RAT HO”.
[bookmark: _Hlk140654390]While in case of “inter-RAT HO to wrong cell” the corrective reaction of a MRO algorithm would be to make LTE_2 less attractive and LTE_3 more attractive from NR3 perspective, i.e., the inter-RAT handover to LTE_2 would be even later, which might cause an RLF in NR3, given by the SHR information that handover was already rather risky. The correction of the SHR would make the LTE_2 more attractive which would result in triggering the inter-RAT handover to LTE_2 earlier, which is the opposite corrective measure compared to the RLF. The correlation of the two problem/failure aspects of one inter-RAT change is helpful to get full picture and correction options.
Observation 2: The correlation of the two problem/failure aspects of one inter-RAT change is helpful to get full picture and correction options.


[bookmark: _Ref140595342]Figure 1-1: Failure case scenario

Knowing the full picture, the MRO might be able to find a solution which solves both issues in one shot. Although a SHR sounds less critical than an RLF, the focus on solving the SHR issue might also solve the RLF afterwards, since with leaving NR3 earlier the UE might reach the LTE_2 cell under more stable radio conditions, which in turn provides the bases for subsequent successful intra-LTE handover from LTE_2 to LTE_3.
Observation 3: Knowing the two related issues in context of the deployment scenario, MRO might be able to solve both problems with one correction measure.
2.2	How gets MRO aware of the correlated issues?
MRO will not trigger corrections based on a single UE report, but on a statistical result from a certain monitoring period for a group of UEs with similar mobility profile which may be identified based on the existing mobility information IE. While mobility information provides all necessary information for the identification of specific UE groups, RLF report contains all necessary information for MRO root cause analysis. Thus, UE context information is not needed to create the new combined MRO failure type consisting of SHR in NR and RLF in LTE.
Observation 4: UE context information is not needed for MRO root cause analysis.
The problem is however to link (or correlate) these two issues which belong to one and same inter-RAT change manoeuvre, which are created in different RATs and reported in different time scales. RLF occurs in LTE_2 and the report will be treated immediately after reconnection from RLF in LTE_3, while SHR will be reported way later when UE returns to NR. This problem raised request for dumping UE’s C-RNTI in NR3 as reference for the correlation of these two issues.
Observation 5: C-RNTI is envisaged as reference for the correlation of the two issues, SHR in NR and RLF in LTE short after HO completion.
However, to handling with C-RNTI among the different RATs and cells is very cumbersome, since it has to be applied to each inter-RAT handover without knowing if there will be an RLF and therefore needed at all. Then, C-RNTI needs to be locked until it is clear that there was no RLF shortly after HO completion, i.e. new trigger to release the locking of C-RNTI is needed. And if there was an RLF shortly after, the C-RNTI needs to remain locked until the SHR including the same C-RNTI is reported to the node serving NR3. And if there was no SHR at all on NR-side, how long should the C-RNTI be locked? 48 hours as this the lifetime of SHR? In order to avoid such a long locking, it was discussed to introduce awkward time measurements as proof point that the two events referring to the same C-RNTI did happen shorty after each other.
There are too many imponderables, too complicated signalling mechanisms and tough restrictions on ID management that a correlation approach based on C-RNTI (plus time measurements) cannot be recommended. 
Observation 6: C-RNTI (plus time measurement) based solution is too cumbersome and too complicated.
Proposal 1: RAN2 should abandon the C-RNTI (plus time measurement) based solution.
Another alternative is a flag being added to the SHR when an RLF occurs immediately after the handover. This requires some pre-analysis on the UE side, since flag is added only if the value of the RLF IE timeConnFailure is below a certain threshold. When SHR is reported to the NR node serving NR3, and it contains this flag, it can be interpreted as the new MRO case with SHR in NR followed by RLF in LTE. The needed threshold may be configured in UE as part of SHR configuration. The MRO client in the NR node can directly use the SHR with new binary flag set to TRUE to create a new specific counter for the inter-RAT cell border in question.
Observation 7: A new flag amended to SHR by UE when RLF happens after inter-RAT HO could be a much simpler alternative compared to C-RNTI (plus time measurement) based solution.
This approach results on NR-side in 3 MRO-specific counters as shown in Table 1.
[bookmark: _Ref140670612]Table 1: Inter-RAT MRO counters for considered failure scenario
	Report
	Counter
	Counter ID

	SHR w/o flag
	All most too late inter-RAT HO
	A

	SHR w/ flag
	All most too late inter-RAT HO
+
RLF immediately after
	B 

	RLF
	HO to wrong Inter-RAT cell
	C



I f the size of counters B and C is in the same range, a linkage of the two events is very likely, i.e., that the RLF counted as “HO to wrong Inter-RAT cell” on LTE side was the one following the SHR detected before the handover on NR side. And if those two counters are high, a common optimization which mitigates both issues can be applied.
Observation 8: The necessary correlation information needed by MRO can be derived from the counter statistics.
Proposal 2: It is proposed to amend the SHR with a new flag added by the UE when RLF happens shortly after successful inter-RAT handover completion. The correlation afterwards can be derived in MRO domain from the created inter-RAT MRO counters.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: A RLF immediately after inter-RAT handover from NR to LTE is to be classified as “inter-RAT HO to wrong cell”.
Observation 2: The correlation of the two problem/failure aspects of one inter-RAT change is helpful to get full picture and correction options.
Observation 3: Knowing the two related issues in context of the deployment scenario, MRO might be able to solve both problems with one correction measure.
Observation 4: UE context information is not needed for MRO root cause analysis.
Observation 5: C-RNTI is envisaged as reference for the correlation of the two issues, SHR in NR and RLF in LTE short after HO completion.
Observation 6: C-RNTI (plus time measurement) based solution is too cumbersome and too complicated.
Proposal 1: RAN2 should abandon the C-RNTI (plus time measurement) based solution.
Observation 7: A new flag amended to SHR by UE when RLF happens after inter-RAT HO could be a much simpler alternative compared to C-RNTI (plus time measurement) based solution.
Observation 8: The necessary correlation information needed by MRO can be derived from the counter statistics.
Proposal 2: It is proposed to amend the SHR with a new flag added by the UE when RLF happens shortly after successful inter-RAT handover completion. The correlation afterwards can be derived in MRO domain from the created inter-RAT MRO counters.
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