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At the RAN2 109-e meeting, some conclusions related to UE RLF Report have been reached and a reply LS was sent back to RAN3. With the agreement reached in RAN3, it seems there would be some problem to support MRO. In this contribution, we make some analysis and provide proposals.
Discussion
In the BLCR for TS38.300, the description related to inter-system MRO is as below：
	These problems are defined as follows:
- 	[Inter-system/ Too Late Handover] An RLF occurs after the UE has stayed in a cell belong to NG-RAN node which connects with 5GC for a long period of time; the UE attempts to re-connect to an E-UTRAN cell which connects with EPC.
- 	[Inter-system/ Too Early Handover] An RLF occurs shortly after a successful handover from a E-UTRAN cell which connects with EPC to a target cell in a NG-RAN node which connects with 5GC; the UE attempts to re-connect to the source cell or to another E-UTRAN cell which connects with EPC.


According to the above description, UE needs to record the ECGI of the re-connection attempt cell after RLF in order to support the inter-system MRO detection. It is quite similar with the inter-RAT MRO mechanism in LTE, i.e. UE would report the PCI/CGI of the selected UTRAN cell after RLF happen in LTE. Only with the necessary information i.e. cell id of source cell, target cell and reconnect attempt cell, available in UE RLF Report, network could know whether it is an inter-system HO too early/late or not.
Observation 1: CGI of re-connection attempt E-UTRAN cell is essential information for inter-system MRO detection.
Besides the CGI of re-connection attempt E-UTRAN cell, TAC of reconnection attempt cell is also helpful for inter-system MRO detection. The reason is that it is possible that eNB may connect with both EPC and 5GC, it could be regarded as inter-system MRO only when UE attempts to access to E-UTRAN cell connected with EPC after RLF happens.
Observation 2: Considering the scenario that eNB may connect with both EPC and 5GC, it is also necessary to include the TAC of re-connection attempt E-UTRAN cell.
Similarly, for intra-system MRO, since NG-RAN node could be either gNB or eNB connected with 5GC, CGI of re-connection attempt NR cell is also needed. For example, if RLF happened in ng-eNB1, and UE attempt to re-connect to gNB2, in this case, it may be a ng-eNB1 to gNB2 handover too late.
Observation 3: Considering the scenario that eNB connect with 5GC, it is also necessary to include the CGI of re-connection attempt NR cell.
For RRC connection attempt, the re-connection attempt cell should be the first accessed cell after handover failure or RLF. If the time between handover failure or RLF and the first connection attempt is relatively long, the re-connection attempt cell could not be used to detection the root cause of failure event. For example, UE is moving from cell 1 to cell2 and after successfully connected to cell 2, RLF happened and UE re-connects to cell 3 after one hour. In this case, it should not be regarded as wrong handover from cell1 to cell 3.
Observation 4: The time interval between connection failure and re-connection attempt is necessary for failure cause detection.
According to above analysis, CGI of re-connection NR/E-UTRAN cell, TAC of re-connection attempt and time interval between connection failure and re-connection attempt are the necessary information for inter-system/intra-system MRO. In RAN3#106 meeting, we already sent LS to ask RAN2 to include CGI of re-connection attempt cell, however, in the RAN2 109-e meeting, it is decided by RAN2 to not include the Re-connection attempt cell CGI information in UE RLF Report. From our point of view, intra-system/inter-system MRO are the basic feature for SON which should be supported in Rel-16.So we propose to ask RAN2 to include the information needed for MRO in UE RLF Report.
Proposal 1: It is proposed to ask RAN2 to include CGI of re-connection NR/E-UTRAN cell, TAC of re-connection attempt and time interval between connection failure and re-connection attempt in UE RLF Report to support MRO in Rel-16.
The LS is also provided in [2].
Conclusions
Based on the discussion in section 2 the followings are observed and proposed:
Observation 1: CGI of re-connection attempt E-UTRAN cell is essential information for inter-system MRO detection.
Observation2: Considering the scenario that eNB may connect with both EPC and 5GC, it is also necessary to include the TAC of re-connection attempt cell.
Observation 3: Considering the scenario that eNB connect with 5GC, it is necessary to include the CGI of re-connection attempt NR cell.
Observation 4: The time interval between connection failure and re-connection attempt is necessary for failure cause detection.
Proposal 1: It is proposed to ask RAN2 to include CGI of re-connection NR/E-UTRAN cell, TAC of re-connection attempt and time interval between connection failure and re-connection attempt in UE RLF Report to support MRO in Rel-16.
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