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1   Introduction
In RAN3 103bis meeting, it was agree on the TP for TR 37.816 in [1], which captures the solution of MRO. And some FFS are left. 

In this contribution, we focus on the remaining FFS for connection failure due to mobility.
2   Discussion
2.1 
Connection failure due to intra-system mobility
Beam level measurement report in RLF report:
In LTE system, as described in TS 36.331 [2], the RLF Report from the UE includes the cell specific radio measurements as following:
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The main intention of radio measurements contained in the RLF Report may be used to identify coverage issues as the potential cause of the failure.
In NR system, with the supporting of multi-beam operation, beam failure detection and recovery is introduced as a new procedure in NR.  Consequently, radio link failure will not only be caused by incorrect HO parameter setting or coverage problem, but also be caused by BFR specific RACH resource or suboptimal beam parameters. 
In case of radio link failure, beam related issues cannot be identified only use the cell specific radio measurement information. For example, when beam failure detects, the BFR procedure will be triggered. During BFR procedure, UE will selects a suitable beam to perform BFR, the measurement information of each selected beam is helpful for the adjustment of the beam configuration parameters. Therefore, beam measurements in case of BFD and BFR is necessary to be included in UE RLF report in order to identify beam related issues. 
As a result, we propose that RLF report can be extended with the beam measurements in case of BFD and BFR occur.
Proposal 1: It is proposed that RLF report should be able to indicate beam related measurements in case of BFD and BFR. The measured signals may include SSB and CSI-RS.

RLF reporting across RATs:
RLF reporting across RATs are beneficial in NG-RAN. Because the UE does not needs to keep the RLF report and report to the network when it moves back to the same RAT where RLF occurred. So that the NG-RAN node may obtain the RLF report from the UE in time.

Proposal 2: It is proposed to support across RAT RLF reporting in NG-RAN.

BFR cause value:
LTE supports RLF reporting to distinguish whether connection failure is caused by handover failure or radio link failure caused by incorrect HO parameter setting or coverage problem.  Wherein the RLF cause value could be T310 expiry, random access problem, rlc maximum retransmission and t312 expiry. 

In NR system, with the supporting of multi-beam operation, beam failure recovery is introduced as a new procedure. After beam failure is detected, the UE will trigger beam failure recovery by initiating a random access procedure on the PCell, and then UE will selects a suitable beam to perform beam failure recovery in a list of candidate beams (CSI-RS and/or SSB) which is configured by gNB. Specifically, radio link failure will be triggered if BFR is failed due to the RACH access problem such as BFR specific RACH resource or unreasonable candidate beams.

It is beneficial for the network to identify that the RLF is caused by beam failure recovery failure.
Proposal 3: It is proposed that RLF report should be able to indicate the cause value of RLF, including BFR failure.
2.2 
Connection failure due to inter-system mobility

Impact to NG interface:
Similarly as intra-system mobility, in case the UE re-connects to a cell that has no Xn interface with the last serving NG-RAN node, the UE RLF Report could also be transferred in NG interface. 
Proposal 4: It is proposed that in case the UE re-connects to a node that has no Xn interface with the last NG-RAN node, the UE RLF Report could also be transferred in NG interface for support of inter-system mobility optimisation.
Impact to UE:
In case of inter-system mobility, not all the legacy eNBs will be updated to support the across RAT RLF reporting like we propose in NG-RAN. Therefore, when the UE occurs RLF in a NR cell and reestablishes its connection in an E-UTRA cell connecting to EPC, the RLF report for NR cells may not be retrieved by a legacy eNB. 

For this reason, we propose that the UE should keep the RLF report and report it again after it returns back to NR.
Proposal 5: In case of inter-system mobility, if the legacy eNB does not support across RAT RLF reporting, the UE should keep the report and report to the network when it returns back to NR.
3   Conclusion
In this contribution, the NR new feature impact on mobility optimization is discussed and get the following proposals:
Proposal 1: It is proposed that RLF report should be able to indicate beam related measurements in case of BFD and BFR. The measured signals may include SSB and CSI-RS.

Proposal 2: It is proposed to support across RAT RLF reporting in NG-RAN.

Proposal 3: It is proposed that RLF report should be able to indicate the cause value of RLF, including BFR failure.
Proposal 4: It is proposed that in case the UE re-connects to a node that has no Xn interface with the last NG-RAN node, the UE RLF Report could also be transferred in NG interface for support of inter-system mobility optimisation.
Proposal 5: In case of inter-system mobility, if the legacy eNB does not support across RAT RLF reporting, the UE should keep the report and report to the network when it returns back to NR.

The corresponding TP is provide in section 5.
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5   Text Proposal

Start of change
5.3.2 
Solution description

Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
5.3.2.1 

Connection failure due to mobility

1) Connection failure due to intra-system mobility
      Failure event definition:

· [Intra-system Too Late Handover] An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.
· [Intra-system Too Early Handover] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
· Intra-system Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target 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.

     Detection mechanism

· [Intra-system Too Late Handover]
There is no recent handover for the UE prior to the connection failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt.

· [Intra-system Too Early Handover]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialisation.

· [Intra-system Handover to Wrong Cell]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.
Impact to Xn interface:

· Failure Indication message which is used to provide UE RLF Report from the NG-RAN node that collects the UE report to the last serving node.

· HO Report message which is used to indicate the failure events in case of too early HO or handover to wrong cell.

Impact to NG interface:

In case the UE re-connects to a cell that has no Xn interface with the last serving NG-RAN node, the UE RLF Report could also be transferred in NG interface via NG-RAN Node Configuration update message.

Impact to UE: 
To support MRO for NR, UE RLF report should also be supported in NR. The following information should be included in UE RLF Report:

· The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
· The  CGI of the cell towards which the UE wants to initiate re-establishment attempt.
· The  CGI of the cell that served the UE at the last handover initialisation.
· Time elapsed since the last handover initialisation until the RRC connection failure.
· An indication whether the RRC connection failure was due to RLF or handover failure.
· C-RNTI allocated for the UE in the last serving cell.

· RLF trigger of the last RLF that was detected.
· Time elapsed from the RRC connection failure till RLF Report signalling.
· RLF Cause value, e.g., random access problem, BFR failure, etc.
· Beam level measurement report should be included in UE RLF Report.
· Handover type i.e. intra-system or inter-system handover should be included in both E-UTRAN and NR UE RLF Report.(FFS)

· The radio measurements and measurements configurations. These can be listed as follow:
•
Information related to the Radio-link monitoring (RLM) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)

−
Beam measurements on RLM related resources i.e., measurement on reference signals (RS) such as:

◦
SSB 

◦
CSI-RS

Measurements to be logged may be RSRP, RSRQ, SINR, Qout, Qin, etc.

/*********skip unchanged part********/
2) Connection failure due to inter-system mobility 

Failure events definition

· [Inter-system/ Too Late Handover] An RLF occurs after the UE has stayed in a E-UTRAN cell which connects with 5GC for a long period of time; the UE attempts to re-establish 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 E-UTRAN cell which connects with 5GC; the UE attempts to re-establish to the source cell or to another E-UTRAN cell which connects with EPC.
Detection mechanism
· [Too Late Inter-system Handover]
The connection failure occurs while being connected to an NG-RAN cell, and there is no recent handover for the UE prior to the connection failure i.e., the UE reported timer is absent or larger than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect/re-establish is a E-UTRAN cell which connect with EPC.

· [Too Early Inter-system Handover]
The connection failure occurs while being connected to an NG-RAN cell, and there is a recent inter-system handover for the UE prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect/re-establish and the cell that served the UE at the last handover initialisation are both E-UTRAN cell which connect with EPC.

Impact to NG interface:

To support the above too early inter-system handover detections, the NG-RAN node receiving the RLF INDICATION message may inform the E-UTRAN node over NG.
       The NG-RAN node receiving the RLF report could forward the report to the NG-RAN node that served the UE before the connection failure via Xn or NG interface.
Impact to UE:
In case of inter-system mobility, if the legacy eNB does not support across RAT RLF reporting, the UE should keep the report and report to the network when it returns back to NR.
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