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Introduction
RAN3 achieved some agreement and sent LS to RAN2:
	After further discussion, RAN3 reached agreement on other information which is necessary for MRO in UE RLF Report as below:

1) TAI of the failed cell and source cell: These two IEs could be used by the network node for routing of MRO signaling messages as well as to differentiate between intra-system HO and inter-system HO.

2) [bookmark: OLE_LINK4]Re-connection attempt cell CGI: After RLF/HO failure happens, it is possible that there is no re-establish cell available and UE attempts a RRC connection setup procedure, in this case, inclusion of re-connection attempt cell CGI would help the network to detect the root cause of the failure. The re-connection attempt cell could be NR cell or E-UTRA cell.

RAN3 would like to ask RAN2 to clarify the following agreement: “LTE RLF can be reported in NR. How to support this is FFS.”Can this be interpreted to say that an RLF Report encoded in E-UTRA RRC can only be reported to an NR node? Can an RLF Report encoded in NR be reported to an E-UTRA node or to an NR node or both?


Some of the issues have not been discussed in RAN2 yet. So in this contribution, we would like to discuss them and hope to reach an agreement.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]TAI of the failed cell and source cell
In LTE, the TA information about the failed cell is included in the extension part (v1250) of the RLF report. Therefore it should also be included in the NR RLF report for routing of MRO signaling messages. Since the cell information of the failed cell or the source cell use the CGI-Info-Logging-r16 IE to instead the CGI-InfoNR IE, the field of tac-FailedPCell should be included explicitly.
Proposal 1: Add TAC of the failed cell to the RLF report explicitly.
In LTE, the UE also report the cell information about the previous PCell. The usage is, for example, for SON purpose, after UE report the RLF parameters to the connected cell A, the cell A will send the RLF parameters to the failed cell B by RLF INDICATION message. And then the failed cell B could analyze the reason about the failure. If the cause is “Too Early Handover”, the failed cell B will send the RLF parameters to the source cell C by HANDOVER REPORT message.
According to the LS from RAN3, it seems there are two purposes to introduce the TAI of source cell as below:
· To route the HANDOVER REPORT message if the message is sent via NG interface;
· To differentiate between intra-system HO and inter-system HO together with the TAC of failed cell.
For the first purpose, from our point of view, since handover procedure already happened between source cell and failed cell before, it means the source cell and failed cell are neighbor cells. In this case, source cell could know how to route the message based on the information of neighbor cell relationship. Therefore, it seems there is not too much benefit by introducing the TAC of source cell for routing.
Observation 1: According to the neighbor cell relationship, the failed cell could already know how to route HO REPORT message to the source cell.
Then, for the second purpose, we have already discussed it in the previous email discussion. It seems the common understanding in RAN2 is that the information on whether it is intra-system handover or inter-system handover is necessary for MRO and RAN2 assumes that network already has the information. In fact, in RAN3, the common understanding is that when collecting UE RLF report from UE, e.g. after a new RRC connection setup procedure, the network may already delete the UE context, so, the network could not know the related handover type of the UE.
Observation 2: Information on whether it is intra-system handover or inter-system handover is essential for RAN3 MRO function and network may not have this information when it drive UE RLF report from UE. 
Based on observation 1 and observation 2, to simplify the information in UE RLF report, we propose to not include the TAI of source cell but introduce 1 bit to differentiate between intra-system HO and inter-system HO instead.
Proposal 2: No need to add the TA info of source cell but introduce 1 bit to differentiate between intra-system HO and inter-system HO instead in the RLF report.
0. Re-connection attempt cell CGI
Current conclusion of NR RLF Report only agreed the UE to report the cell information of the re-established cell. So for SON purpose, RAN3 ask RAN2 to introduce the report of the re-connection attempt cell CGI, if the UE cannot re-establish to a prepared cell and attempts a RRC connection setup procedure. Especially for the inter-RAT case, there is not any prepared inter-RAT cell, and the re-connection attempt cell CGI would help the network to detect the root cause of the failure.
For inter-RAT case, UE could not perform re-establishment after failure, so the “selectedUTRA-CellId-r11” is added in the LTE RLF Report if the UE selects a UTRA cell and the UE could support RLF Report for Inter-RAT MRO:
[bookmark: OLE_LINK1]		selectedUTRA-CellId-r11			SEQUENCE {
			carrierFreq-r11					ARFCN-ValueUTRA,
			physCellId-r11					CHOICE {
				fdd-r11							PhysCellIdUTRA-FDD,
				tdd-r11							PhysCellIdUTRA-TDD
			}
		}																	OPTIONAL
Therefore for the similar purpose, the “Re-connection attempt cell CGI” requested by RAN3 could also be supported in NR RLF Report following LTE for inter-RAT case.
Proposal 3: Add “Re-connection attempt cell CGI” of LTE cell to the NR RLF Report.
But for intra-RAT case, if the UE cannot re-establish to a prepared cell, the UE will go to IDLE. And whether the UE will quickly attempt to connect to a cell using the RRC establishment procedure will depend on the UE implementation.
· If the UE attempt to initiate an RRC connection establishment immediately after the re-establishment failure, the report of such could be useful for SON purpose;
· Otherwise, the reported cell information is useless for the RAN optimization.
Therefore even if the re-connection attempt cell CGI could be reported, the timing information or the time limitation should be considered further. Since the leftovers of Rel-16 content could also be continued in R17 WI, we slightly suggest postponing such optimization of reporting the “Re-connection attempt cell CGI” of NR cell to R17.
Proposal 4: Postpone the optimization of reporting the “Re-connection attempt cell CGI” of NR cell to R17.
0. NR RLF Report to the LTE node
For supporting MRO between gNB and ng-eNB, RAN3 asks RAN2 whether the inter-RAT RLF Report could be supported, which includes:
· NR RLF Report could be included in E-UTRAN UE ULInformationResponse message;
· E-UTRAN RLF Report could also be included in NR ULInformationResponse message.
RAN2 only agree that “LTE RLF can be reported in NR. How to support this is FFS”. But the NR RLF report to an LTE node is not supported since this modification needs large scale of update for all the engaged LTE eNB.
Proposal 5: Confirm the LTE RLF Report to NR could be supported, and the NR RLF report to LTE is not supported.
For supporting LTE RLF report to NR, the UE need to support to record either the NR or the LTE RLF content, and when the UE connect to an LTE node, the “rlf-InfoAvailable” could be set to true only if the LTE RLF content exists; when the UE connect to an NR node, the “rlf-InfoAvailable” could be set to true if either the NR or the LTE RLF content exists. When the UE report the LTE RLF to the NR node, a container should be used to carry all the LTE RLF content. The NR node may receive inter-RAT RLF content. Therefore after the network retrieved the UE RLF report, it should first decode the container to acquire the identity of the failed cell of the UE, and then send corresponding RLF information back to the failed cell for further analysis.
Proposal 6: Use container to carry the LTE RLF content to NR node.
To support the LTE RLF Report in NR, corresponding UE capability should be defined, but it is no need to be indicated to the network since the UE will check whether to indicate the “rlf-InfoAvailable” could be set to true based on the UE capability.
Proposal 7: Add the capability bits of LTE RLF Report in NR in TS 38.306.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Add TAC of the failed cell to the RLF report explicitly.
Observation 1: According to the neighbor cell relationship, the failed cell could already know how to route HO REPORT message to the source cell.
Observation 2: Information on whether it is intra-system handover or inter-system handover is essential for RAN3 MRO function and network may not have this information when it drive UE RLF report from UE. 
Proposal 2: No need to add the TA info of source cell but introduce 1 bit to differentiate between intra-system HO and inter-system HO instead in the RLF report.
Proposal 3: Add “Re-connection attempt cell CGI” of LTE cell to the NR RLF Report.
Proposal 4: Postpone the optimization of reporting the “Re-connection attempt cell CGI” of NR cell to R17.
Proposal 5: Confirm the LTE RLF Report to NR could be supported, and the NR RLF report to LTE is not supported.
Proposal 6: Use container to carry the LTE RLF content to NR node.
Proposal 7: Add the capability bits of LTE RLF Report in NR in TS 38.306.
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