
3GPP TSG-RAN WG3 Meeting # 105
R3-193890
Ljubljana, Slovenija, 26th - 30th Aug 2019
Agenda item:
10.2.1
Source: 
ZTE
Title: 
Impact on NR for Connection failure due to inter system mobility
Document for:   Discussion and Approval
Introduction

All LTE MRO functions has been summary in [1], in this paper , we provide further consideration on the impact of Connection failure due to inter system mobility.
The function corresponds to Case D in table 1 in [1].

	D： Connection failure due to inter-RAT mobility
	Too Late Inter-RAT Handover

An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a UTRAN cell
	Case D1

	
	Too Early Inter-RAT Handover

An RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another UTRAN cell.
	Case D2


Discussion
LTE inter RAT failure for MRO
Too Late Inter-RAT Handover failure
Case a-[Too Late Inter-RAT Handover] An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a UTRAN cell.

The UE makes the RLF Report available to an eNB, when RLF happens in E-UTRAN and the UE re-connects to an eNB cell. Availability of the RLF Report at the RRC connection setup or at a handover to E-UTRAN cell is the indication that the UE suffered a connection failure and that the RLF Report from this failure was not yet delivered to the network.

The eNB receiving the RLF Report from the UE may forward the report to the eNB that served the UE before the reported connection failure using the RLF INDICATION message over X2 or by means of the eNB configuration transfer procedure and MME configuration transfer procedure over S1. If present in the RLF Report, the radio measurements may be used to identify lack of coverage as the potential cause of the failure. This information may be used to exclude those events from the MRO evaluation and redirect them as input to other algorithms.
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Figure 1: LTE solution to detection Too late inter-RAT handover failure
Too early Inter-RAT Handover Failure

Case b-[Too Early Inter-RAT Handover] An RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another UTRAN cell.

In addition to case a , In case the failure is a Too Early Inter-RAT Handover, the eNB receiving the RLF INDICATION message may inform the UTRAN node by means of the eNB Direct Information Transfer procedure over S1. The information contains:

-
Type of detected handover problem (Too Early Inter-RAT Handover);

-
UE RLF Report Container: the RLF Report received from the UE, as specified in TS 36.331 [16];

-
Mobility Information (optionally, if provided in the last Handover Resource Allocation procedure from the UTRAN node);
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Figure 2: Detect Too Early Inter-RAT Handover failure

Based on the analysis of LTE solution on inter RAT failure, two observations list below:
Observation 1: RLF report of LTE saved in UE when UE stay in 3G access.When UE handover back to LTE, UE sends LTE RLF report to eNB and eNB detected failure.

NR inter system failure scenario and solution
Scenario 1:Intra-RAT, inter-system failure
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Figure 3: intra-RAT inter system failure scenario
In LTE solution described in Figure 1 and Figure 2, RLF report of LTE saved in UE when UE stay in 3G access.When UE handover back to LTE, UE sends LTE RLF report to eNB and eNB detected failure.

It is because 3G node e.g. RNC does not able to read RLF report and not able to detect inter RAT failure.
However, thing are different in case Intra-RAT, inter-system failure happen. eNB can read RLF report belong to ng-eNB since they belong to same RAT.

 Too Late Intra-RAT inter-system Handover failure
[image: image4.png]eNB

2:RRC connecti¢n setup .‘

3:RRC RLF Repprt

4: Detect Tod Late )
Intrd-RAT inter-system Handover failure

5:HO reportfin Configuration Trarjsfer

1

] .





Figure 4: Detection of Too Late Intra-RAT inter-system Handover failure
Based on the description, it is possible for eNB to detect Too Late Intra-RAT inter-system for NR .It is because eNB is able to read RLF report belong to NG-eNB.

After detection, eNB can send HO report in configuration transfer procedure to indicate NG-eNB a intra-rat inter system failure occur.
Proposal 1: RAN3 to consider eNB to detect NR too late intra RAT inter system handover failure by reading RLF report belong to NG-eNB.

Proposal 2: Send LS to RAN2 to confirm eNB is able to read RLF report belong to ng-eNB.
 Too early Intra-RAT inter-system Handover failure
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Figure 5: Detection of Too early Intra-RAT inter-system Handover failure
Proposal 3: RAN3 to consider eNB detects NR too early intra-rat inter system handover failure by reading RLF report of ng-eNB. 
Scenario 2:Inter-RAT, inter-system failure
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Figure 6 : inter-RAT inter system failure scenario
As shown in figure 6, in inter RAT inter system scenario, UE handover from an eNB to a gNB and vice verse
 Too Late Inter-RAT inter-system Handover failure
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Figure 7: Detect inter RAT inter system handover failure

As shown in figure 7, detect too late inter rat inter system handover failure is similar to Detect Too late Inter-RAT Handover failure in LTE.

Observation 2: Detect Too Early Inter-RAT Handover failure in LTE mechanism can reused to detect too late inter-RAT inter system handover failure.
 Too early Inter-RAT inter-system Handover failure
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As shown in figure 7, detect too early inter rat inter system handover failure is similar to Detect Too Early Inter-RAT Handover failure in LTE.

Observation 3: Detect Too Early Inter-RAT Handover failure in LTE mechanism can reused to detect too early inter-RAT inter system handover failure.
LS to RAN2
This contribution has discussed reusing LTE MRO algorithm to detect Inter system failure cases. Confirm is needed from RAN2 to check whether addition information has been added in RLF report which is keen to detect inter system mobility failure.

The addition information for detect Inter system mobility failure includes:
-
Type of detected handover problem (too early inter RAT Inter system Handover and too late intra rat inter system Handover);

-
UE RLF Report Container: the RLF Report received from the UE, as specified in TS 38.331 [X];

-
Mobility Information (optionally, if provided in the last Handover Resource Allocation procedure from the E-UTRAN node or NG-RAN node);

In addition, RAN3 discuss the scenario of intra-RAT inter system scenario .RAN3 would like RAN2 to check the feasibility of this mechanism. 

Proposal 4: To confirm from RAN2 that addition information for detect Inter system mobility is available in RRC RLF report ,the information includes:
-
Type of detected handover problem (too early inter RAT Inter system Handover and too late intra rat inter system Handover);

-
UE RLF Report Container: the RLF Report received from the UE, as specified in TS 38.331 [X];

-
Mobility Information (optionally, if provided in the last Handover Resource Allocation procedure from the E-UTRAN node or NG-RAN node);

3. Conclusion

In this contribution , observation and proposals are:
Observation 1: RLF report of LTE saved in UE when UE stay in 3G access.When UE handover back to LTE, UE sends LTE RLF report to eNB and eNB detected failure.

Observation 2: Detect Too Early Inter-RAT Handover failure in LTE mechanism can reused to detect too late inter-RAT inter system handover failure.
Observation 3: Detect Too Early Inter-RAT Handover failure in LTE mechanism can reused to detect too early inter-RAT inter system handover failure.
Proposal 1: RAN3 to consider eNB to detect NR too late intra RAT inter system handover failure by reading RLF report belong to NG-eNB.

Proposal 2: Send LS to RAN2 to confirm the procedure of detect too late intra-RAT inter system handover failure.
Proposal 3: RAN3 to consider eNB detects NR too early intra-rat inter system handover failure by reading RLF report of ng-eNB. There is no signaling impact on interface.
Proposal 4: To confirm from RAN2 that addition information for detect Inter system mobility is available in RRC RLF report ,the information includes:
-
Type of detected handover problem (too early inter RAT Inter system Handover and too late intra rat inter system Handover);

-
UE RLF Report Container: the RLF Report received from the UE, as specified in TS 38.331 [X];

-
Mobility Information (optionally, if provided in the last Handover Resource Allocation procedure from the E-UTRAN node or NG-RAN node)

Proposal 5: Corresponding CRs provided in [2][3][4].
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