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1 Introduction
In the last RAN3 meeting, the following open issues were captured for Inter-RAT SHR: 
Inter-RAT SHR:
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
[bookmark: OLE_LINK3]In this contribution, we would further discuss on correlation mechanism of NR SHR and LTE RLF Report and provide some proposals on the open issue of inter-RAT SHR.
2 Discussion
During the past few RAN3 meetings, there were discussions on whether and how to correlate NR SHR and LTE RLF Report in case there is a RLF shortly after a successful inter-RAT HO from NR to LTE and no conclusion achieved. The following concerns on correlation mechanism were raised [1]:
· gNB can rely on statistical information based on MRO/SHR and no need to identify that the reports are originating from the same UE
· [bookmark: OLE_LINK32]Not critical to consider (all solution have drawbacks)
[bookmark: OLE_LINK2]In our opinion, inappropriate configuration of inter-RAT handover in source NR node may cause RLF in target LTE node shortly after the successful handover. It is beneficial to correlate NR SHR and LTE RLF Report in this case for the optimization in source node to avoid this kind of failure. 
Observation 1: It is beneficial to correlate NR SHR and LTE RLF Report in the case that there is a RLF shortly after a successful inter-RAT HO from NR to LTE for the optimization in source node.
[bookmark: OLE_LINK30][bookmark: OLE_LINK24]Based on the initial analysis, we can see drawbacks for the potential solutions for correlation mechanism (e.g. Correlation in source gNB), for example, although the source NR node could receive Inter-RAT SHR and LTE RLF report respectively, but the time between the two reports received maybe a long time. The source node supporting correlation of SHR and RLF Report has to save one report for a long time to wait for the other one, since it has no information on the present of the report it waiting for. This solution would introduce extra burden and storage requirement to the source node.
On the contrary, for the case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, UE generates both NR SHR and LTE RLF report and the UE could know for sure whether there is a RLF after a successful inter-RAT HO. It is more easy for UE to provide the information about the correlation of NR SHR and LTE RLF Report. This is the initial motivation why we proposed the “UE based” solution in [2] last meeting. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK8]After further thought and discussion last meeting, we think it is more proper to call this solution as UE assistant correlation mechanism rather than UE based solution.
[bookmark: OLE_LINK21][bookmark: OLE_LINK25]Observation 2: For the case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, UE generates both NR SHR and LTE RLF report. And the UE could know for sure if there is a RLF after a successful inter-RAT HO. It is more easy for UE to provide the information about the correlation of NR SHR and LTE RLF Report.
[bookmark: OLE_LINK15]In the UE assistant solution, UE provides the information about the correlation of NR SHR and LTE RLF Report, the source NR node receive the NR SHR and LTE RLF Report and perform the correlation and root cause analysis. 
[bookmark: OLE_LINK22]Observation 3: In the UE assistant solution, UE provides the information about the correlation of NR SHR and LTE RLF Report, the source NR node receive the NR SHR and LTE RLF Report and perform the correlation and root cause analysis. 
Specifically, there are two options in the UE assistant solution as shown below:
[bookmark: OLE_LINK5]In the case there is a RLF shortly after a successful inter-RAT HO from NR to LTE,
· [bookmark: OLE_LINK14]Option 1: UE reports NR SHR and RLF report together (e.g. in UEInformationResponse message) to the receiving node. That is a implicit indication on the correlation between NR SHR and LTE RLF report. Then the receiving node forwards NR SHR and RLF report together to the source NR node NR SHR and RLF report together, shown in Figure 1. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK16]In Option1, there is no new information reported from UE. And the source NR node can receive these two correlated reports together, no need to store one report for a long time. But it contradicts the existing RLF Reporting mechanism. And it is hard for the source NR node to decode the RLF Report in LTE format directly.
[bookmark: OLE_LINK18]UE
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Figure 1.  Procedure of Option1
· [bookmark: OLE_LINK17]Option 2: UE reports a correlation indication and correlation related information if needed to the receiving node. That enable the network to know there are NR SHR and LTE RLF report generated by a specific UE. After the source node receive one report with the correlation indication, the source node can know there is a RLF shortly after the successful inter-RAT HO, it will wait for the other for root cause analysis and optimization. For other UE, which does not report the correlation indication, the source node no need to wait for the other one. The procedure is shown in Figure 2. 
In Option2, there are new information (correlation indication) reported from UE. But in Option2, the source NR node just need to store one report for the specific UE and no need to store report for all UE for a long time. And it can follow the existing RLF Reporting mechanism. Therefore, this option would not introduce high burden and storage requirement for the source node and target LTE node.
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Figure 2.  Procedure of Option2
Compare UE assistant correlation mechanism and correlation mechanism without UE assistance (e.g. Correlation in source gNB) as below. We prefer to take Option 2 in UE assistant solution for correlation mechanism of NR SHR and LTE RLF Report.
	Solutions
	Advantages
	Drawbacks

	Correlation mechanism without UE assistance (e.g. Correlation in source gNB)
	1.No new information reported from UE
2.No need to decode the RLF Report in LTE format
	[bookmark: OLE_LINK1]The source node has to store one report for a long time to wait for the other one for all the UEs. High burden and storage requirement for the source node.

	Option1 in UE assistant correlation mechanism
	1.No new information reported from UE
2.No need to store one report for a long time. 

	1.It contradicts the existing RLF Reporting mechanism. 
2.It is hard for the source NR node to decode the RLF Report in LTE format directly.

	Option2 in UE assistant correlation mechanism
	1. The source NR node just need to store one report for the specific UE and no need to store report for all UE for a long time. Low burden and storage requirement for the source node.
2. It can follow the existing RLF Reporting mechanism.
3. No need to decode the RLF Report in LTE format
	1.New information reported from UE



Based on the above analysis, we kindly ask RAN3 to consider Option 2 in UE assistant solution for correlation for correlation mechanism of NR SHR and LTE RLF Report for inter-RAT SHR from NR to LTE.
Observation 4: In Option2 of the UE assistant solution, the source NR node just need to store one report for the specific UE and no need to store report for all UE for a long time. It can follow the existing RLF Reporting mechanism and would not introduce high burden and storage requirement for the source node and target LTE node.
So, it is proposed that:
[bookmark: OLE_LINK26]Proposal 1: Supporting correlation mechanism with UE assistance of NR SHR and LTE RLF Report for inter-RAT SHR from NR to LTE in Rel-18. 
In UE assistant correlation mechanism (Option2), a correlation indication of NR SHR and RLF report is introduce to indicate whether there is a RLF shortly after a successful inter-RAT HO from NR to LTE. For example, introduce the correlation indication IE(1 bit for a boolean value) in NR SHR.
[bookmark: OLE_LINK4]Proposal 2: Take Option2 (UE reports a correlation indication to indicate whether there is a RLF shortly after a successful inter-RAT HO from NR to LTE) as the baseline for UE assistant correlation mechanism of NR SHR and LTE RLF Report.
Proposal 3: Including Target C-RNTI into SHR, it can be used for UE identification in correlation mechanism of NR SHR and LTE RLF Report.
[bookmark: OLE_LINK29]In UE assistant correlation mechanism (Option2), the other correlation related information if needed can be sent from UE to the receiving node as the further enhancement, e.g. Time elapsed between NR SHR generation (SHR trigger condition met)  and RLF report generation(RLF occurs in target LTE node). 
[bookmark: OLE_LINK27]Proposal 4: In UE assistant correlation mechanism, the other correlation related information if needed for optimization can be included as the further enhancement, e.g. Time elapsed between NR SHR generation and RLF report generation.
3 Conclusion
In this paper, we discuss correlation mechanism of NR SHR and LTE RLF Report, and we have the following observations and proposals:
[bookmark: _GoBack]Observation 1: It is beneficial to correlate NR SHR and LTE RLF Report in the case that there is a RLF shortly after a successful inter-RAT HO from NR to LTE for the optimization in source node.
Observation 2: For the case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, UE generates both NR SHR and LTE RLF report. And the UE could know for sure if there is a RLF after a successful inter-RAT HO. It is more easy for UE to provide the information about the correlation of NR SHR and LTE RLF Report.
Observation 3: In the UE assistant solution, UE provides the information about the correlation of NR SHR and LTE RLF Report, the source NR node receive the NR SHR and LTE RLF Report and perform the correlation and root cause analysis. 
Observation 4: In Option2 of the UE assistant solution, the source NR node just need to store one report for the specific UE and no need to store report for all UE for a long time. It can follow the existing RLF Reporting mechanism and would not introduce high burden and storage requirement for the source node and target LTE node.
Proposal 1: Supporting correlation mechanism with UE assistance of NR SHR and LTE RLF Report for inter-RAT SHR from NR to LTE in Rel-18.
Proposal 2: Take Option2 (UE reports a correlation indication to indicate whether there is a RLF shortly after a successful inter-RAT HO from NR to LTE) as the baseline for UE assistant correlation mechanism of NR SHR and LTE RLF Report.
Proposal 3: Including Target C-RNTI into SHR, it can be used for UE identification in correlation mechanism of NR SHR and LTE RLF Report.
Proposal 4: In UE assistant correlation mechanism, the other correlation related information if needed for optimization can be included as the further enhancement, e.g. Time elapsed between NR SHR generation and RLF report generation.
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