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Discussion and Decision
1
Introduction
This is a resubmission of R2-1901871, and the use case description is added in the following.
2
Discussion
2.1
MRO use case in NR

In LTE, MRO aims at detecting and enabling correction of following problems, which will deteriorate user experience and waste network resources:

-
Connection failure due to intra-LTE or inter-RAT mobility;

-
Unnecessary HO to another RAT (too early IRAT HO with no radio link failure);


-     Inter-RAT ping-pong. 
As described in [1], for NR, mobility optimization solution should also be introduced to detect and resolve the above problems. LTE should be taken as the baseline. Intra-system (5GS) intra/inter-RAT mobility and inter-system (5GS) inter-RAT mobility should be studied in the SI. In the following, the detection mechanism for above problems are analyzed.

Connection failure:

· Case 1: Connection failure due to intra-NR mobility
For intra-NR mobility, the detection of connection failure is similar with intra-LTE mobility. So that the definition of Too Early Handover , Too Late Handover, and Handover to Wrong Cell in LTE are also applicable for intra-NR case. 

· Case 2: Connection failure due to intra-system (5GS) inter-RAT mobility
For intra-system inter-RAT mobility, i.e. handover between gNB and ng-eNB within 5GC, the connection failure scenarios are given as following:   
-
Too Late intra-system inter-RAT Handover: An RLF occurs after the UE has stayed for a long period of time in the NR/E-UTRAN cell; the UE attempts to re-establish the radio link connection in E-UTRA/NR cell.

-
Too Early intra-system inter-RAT Handover: An RLF occurs shortly after a successful handover from a NR/E-UTRA cell to an E-UTRA/NR cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the NR/E-UTRA cell.

-
Intra-system inter-RAT Handover to Wrong Cell: An RLF occurs shortly after a successful handover from a source NR/E-UTRA cell to a target E-UTRAN/NR cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.
· Case 3: Connection failure due to inter-system (5GS) inter-RAT mobility
For inter-system inter-RAT mobility, i.e. handover between gNB to eNB across EPC and 5GC, the problems could be defined as following:

-
Too Late intra-system inter-RAT Handover: An RLF occurs after the UE has stayed in a NR cell for a long period of time; the UE attempts to re-connect the radio link connection to an E-UTRA cell connecting to EPC.

-
Too Early intra-system inter-RAT Handover: An RLF occurs shortly after a successful handover from an E-UTRAN cell connecting to EPC to a target cell in NR; the UE attempts to re-connect to the source cell or to another E-UTRA cell.
· Case 4: Connection failure due to intra-LTE inter-system mobility

This scenario is the handovers occurred between two E-UTRA cells but served by different core networks. The connection failures definition are the same as the definition in TS 36.300.

Unnecessary HO to another RAT:
This refers to handover from gNB to ng-eNB and handover from gNB to eNB. The problem could be defined similar as LTE as following:

-
UE is handed over from NR to E-UTRA even though quality of the NR coverage was sufficient for the service used by the UE. The handover may therefore be considered as unnecessary HO to another RAT (too early IRAT HO without connection failure).
Inter-RAT ping-pong:

This may include two use cases, inter-RAT intra-system ping-pong handover and inter-RAT, inter-system ping-pong. In general, the problem could be defined similar as LTE as follows:

-
A UE is handed over from a cell in a source RAT (e.g. NR) to a cell in a target RAT different from the source RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source RAT, while the coverage of the source RAT was sufficient for the service used by the UE. The event may occur more than once.
Proposal 1: It is proposed RAN2 to agree on and capture the use cases definition into the TR.
2.2
NR new feature impact on MRO

In NR system, with the introduction of beam failure recovery, radio link failure will not only be caused by incorrect HO parameter setting, but also may be caused by suboptimal beam parameters. Therefore, gNB need to distinguish the rout cause of a RLF, i.e., whether the RLF is caused by incorrect HO parameter setting or beam related parameter setting.

Therefore, RLF report can be extended with the BFR failure indication and beam related measurements when beam recovery failure detected.

Proposal 2: It is proposed that RLF report should be able to indicate the BFR failure and beam related measurements when BFR failure detected.
Inter-RAT MRO was supported in LTE specification later than intra-LTE MRO. The restriction on RLF report is that the UE will report its RLF report to the RAT where the previous RLF occurred. In NG-RAN, the intra-system inter-RAT mobility between ng-gNB and gNB will be the normal case.  Therefore, it would be efficient if the UE can report its RLF report across different RATs in NG-RAN case. Which means the en-gNB can retrieve a RLF report that is created at NR cells and forward it to the correct gNB, and vice versa.

Since the gNBs and ng-eNBs are connecting with each other by means of the Xn interface, the radio link failure report can be transferred via Xn interface. If there is no Xn interface available between the ng-eNB and the gNB, the report needs to be forwarded through NG interface.

Proposal 3: It is proposed to study the possibility of across RAT RLF reporting from the UE in NG-RAN.

For inter-system inter-RAT mobility, the easier way is to follow the same principle of UE RLF reporting in 4G and 3G. Another option is also to report across RATs.  But this may introduce some complexity to the UE implementation when the UE suffers RLF in a NR cell and recovers in an E-UTRA cell. 
Proposal 4: It is proposed to study how RLF report will be reported in inter system inter-RAT mobility case. 

3
Conclusions
In this paper, the use case and solutions for connection failure reporting. It is proposed:
Proposal 1: It is proposed RAN2 to agree on and capture the use cases definition into the TR.
Proposal 2: It is proposed that RLF report should be able to indicate the BFR failure and beam related measurements when BFR failure detected.
Proposal 3: It is proposed to study the possibility of across RAT RLF reporting from the UE in NG-RAN.

Proposal 4: It is proposed to study how RLF report will be reported in inter system inter-RAT mobility case. 
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