3GPP TSG-RAN WG3 #119                                                                             R3-230765
27th Feb – 3rd Mar 2023
Athens, Greece
Agenda item:
10.2.2

Source: 
ZTE
Title: 
Further discussion on MRO enhancements

Document for:
Discussion and Approval
Introduction

In RAN3#118 meeting, the MRO enhancement for Rel-18 has been discussed, and some agreements have been reached as below.

	MRO for CPC and CPA:
Too Early CPA Execution will be considered. FFS on the naming
MRO for the fast MCG recovery: 

It is beneficial for the UE to report at least the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure) and also, if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).
MRO for MR-DC SCG failure:

RAN2 deprioritized the NEDC/ENDC scenarios for SCG failure information report.
MRO for MR-DC SCG failure is regarded in RAN3 as low priority pending to RAN2 progress in R18.


Since there are still many open issues, in this contribution, we provide the further discussion on the MRO enhancements for different topics in Rel-18.
Discussion
MRO for CPAC
In last meeting, it has been agreed to consider the “Too Early CPA Execution”, however, the naming of this case has not been decided[1]. For Too Early CPA Execution, the definition has been given in [2]. 

	Too Early CPA Execution: UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE.


Based on the description, this case shall be applicable to a wrong CPA execution, since there is no suitable PSCell is found based on the measurements, which means the corresponding CPA should not have been executed at all. Therefore, this use case should be renamed as “Unnecessary CPA Execution”.

Since all the cases related to MRO for CPAC, the cases should be captured in stage 2 specification.
Proposal 1: Rename the “Too Early CPA Execution” as “Unnecessary CPA Execution” and capture all the cases in TS 37.340.
For the enhancements of SCG failure related information reported from the UE, the time elapsed since CPAC execution until SCG failure and the latest radio measurement results could be beneficial for the receiving node to do the root analysis, and the type of PSCell addition/change can help the receiving node to differentiate the CPA or CPC.

Proposal 2: Introduce the time elapsed since CPAC execution until SCG failure, the latest radio measurements and the type of CPA or CPC in the SCG failure related information from UE.
MRO for Fast MCG Recovery
According to the information in [2], in addition to two use cases agreed in RAN3#117-e meeting (i.e., Case a and Case b), there are some potential use cases for MRO for Fast MCG Recovery.

Sub-Case b1: T316 runs out on the UE side while the SN is trying to deliver the MN message, in this case the maximum number of retransmissions at the SN side has not been reached.

Sub-Case b2: The SN reaches the maximum number of retransmissions while T316 has not expired on the UE side. In this case the SN can not make any further attempts to deliver the MN message but the UE will continue to wait for it for the remainder of the T316 time.

Case c: Fast recovery near failure case, i.e. UE receives the response message from MN via SN while T316 is running which almost expires but not yet.

Case d: Failure case for CHO based recovery failure after fast MCG recovery failure.

Case e: Subsequent failure after successful fast MCG recovery.

Case f: dual failure case, i.e. MCG failure occur while at about the same time SCG is deactivated/suspended/de-configured.

The Sub-Case b1 is a T316 expiry related case, which has been covered by Case a. The Sub-case b2 can be regarded as the SCG failure, which has been covered by Case b. For Case c, the near failure case should not be considered as the failure case. For Case d, the failure case for CHO based recovery failure should be out of the scope. For Case e, it should be regarded as the normal failure. For Case f, the dual failure case could be applicable, in the case, the SCG failure occurs right after the MCG failure.
Proposal 3: In addition to the existing Case a and b, the Case f should be introduced for the MRO for Fast MCG Recovery.

In last meeting, it has been agreed to introduce the following parameters to the UE reported information.
	It is beneficial for the UE to report at least the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure) and also, if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).


And there are still some parameters left to be discussed

	Additional information required for this scenario:

The cause of the fast MCG recovery failure: T316 expiry, SCG RLF, SCG status 

The PSCell where SCG failure happened

If SCG RLF occurs: The SCG RLF failure type: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, etc.

T316 elapsed time

Time between MCG failure and SCG failure (or time between SCG failure and report?)

Which node failed first i.e., MN or SN
MCG Failure Information

MCG Failure Indication…


.Normally, the UE should report the MCGFailureInformation to the MN via SN after the MCG failure happens. However, considering the Case f, the SCG failure may occur before the UE sends the MCGFailureInformation to the MN. In this case, the MCGFailureInformation cannot be send to MN or SN directly, and it should be send to a new NG-RAN node via the RLF report, then, the new NG-RAN node is able to send the MCGFailureInformation to the MN for root cause analysis. Otherwise, the MN will never receive the MCGFailureInformation. While, whether to enhance the RLF report with MCGFailureInformation is still under discussion in RAN2. If RAN3 decides to add the MCGFailureInformation in the UE reported information, RAN2 should be informed of this decision.

In addition, the measurement report of last serving cell should be also be send in case of SCG failure.
Proposal 4: Introduce the MCGFailureInformation and the measurement report of last serving cell in the RLF report.
MRO for MR-DC SCG failure scenario 
According to the agreement from last meeting, this topic should be regarded as low priority in RAN3 since RAN2 has deprioritized the NE-DC/EN-DC scenarios for SCG failure information report.
	RAN2 deprioritized the NEDC/ENDC scenarios for SCG failure information report.
MRO for MR-DC SCG failure is regarded in RAN3 as low priority pending to RAN2 progress in R18.


Proposal 5: No more discussion on the MRO for MR-DC SCG failure scenario in this meeting.

MRO for inter-system handover voice fallback 
In RAN3#117bis-e meeting, the open issues for this topic are given as below.

	MRO for inter-system handover for voice fallback:

whether to consider Case 4 for MRO for inter-system handover for voice fallback;

details on failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback in stage 2;

network interface to deliver RLF report for inter-system inter-RAT HO from NR to E-UTRA for voice fallback.


For the Case 4, the intention is not clear, i.e., what is the second NG-RAN node supposed to do after receiving this info. Some companies think this case should be captured to avoid unnecessary inter-system ping-pong evaluation. However, from our point of view, the Case 4 can be regarded as a normal handover, since it is not a failure case that the UE is handed over back to another NG-RAN node after the inter-system inter-RAT handover from NR to E-UTRA.
Proposal 6: Case 4 should be out of the scope of MRO for inter-system handover voice fallback.

Regarding the stage 2 description for inter-system inter-RAT HO from NR to E-UTRA for voice fallback, in current TS 38.300, only the Inter-system/ Too Late Handover and Inter-system/ Too Early Handover have been captured in the connection failure due to inter-system mobility. And it is obvious that the inter-system handover for voice fallback cannot be merged in the Inter-system/ Too Late Handover. Therefore, the corresponding stage 2 description for the inter-system handover for voice fallback needs to be introduced.

Proposal 7: Introduce the stage 2 failure type definition for inter-system handover for voice fallback in TS 38.300.
In last meeting, there are some discussion on whether the existing RLF report retrieval mechanisms are sufficient for voice fallback case, and the following proposal is raised.
	Proposal: Existing RLF Report retrieval mechanisms are sufficient even for voice fall back case. There is no need for NR RLF Report to be retrieved by a E-UTRA node and it is sufficient to report the NR RLF Report once it is back to a NR node.


From our point of view, the proposal is reasonable. Considering the inter-system signalling for voice fallback, for example, a UE selects an eNB after inter-system voice fallback failure. In this case, the UE cannot report NR RLF to the eNB, and the eNB cannot provide the NR RLF to NG-RAN node where RLF occurs directly, since the inter-system RLF report has not been supported yet. However, the RLF report can exist for 48 hours and be reported to a NG-RAN node later when the UE moves back to NR, therefore, the impact on LTE RRC and inter system signalling is not necessary. Furthermore, as the signalling of RLF report exchange between NG-RAN nodes has already been supported in current specification, there is no RAN3 impact of inter-system handover for voice fallback. 
Proposal 8: There is no stage 3 specification impact over network interface to support MRO for inter-system handover for voice fallback.

Conclusion

In this contribution, the proposals are given as below.

MRO for CPAC:
Proposal 1: Rename the “Too Early CPA Execution” as “Unnecessary CPA Execution” and capture all the cases related to MRO for CPAC in TS 37.340.
Proposal 2: Introduce the time elapsed since CPAC execution until SCG failure, the latest radio measurements and the type of CPA or CPC in the SCG failure related information from UE.
MRO for Fast MCG Recovery:
Proposal 3: In addition to the existing Case a and b, the Case f should be introduced for the MRO for Fast MCG Recovery.

Proposal 4: Introduce the MCGFailureInformation and the measurement report of last serving cell in the RLF report.
MRO for MR-DC SCG failure scenario:
Proposal 5: No more discussion on the MRO for MR-DC SCG failure scenario in this meeting.

MRO for Inter-system handover for voice fallback:
Proposal 6: Case 4 should be out of the scope of MRO for inter-system handover voice fallback.
Proposal 7: Introduce the stage 2 failure type definition for inter-system handover for voice fallback in TS 38.300, as given in Annex.
Proposal 8: There is no stage 3 specification impact over network interface to support MRO for inter-system handover for voice fallback.
The TP for BL CR 37.340 on MRO for CPAC and TP for BL CR 38.300 on MRO for inter-system handover for voice fallback are given in [3].
References

R3-226804, Summary of Offline Discussion on MRO, Huawei
R3-226004, WF on the MRO scenarios, Lenovo
R3-23xxxx, (TP for SON BL CR 37.340 and 38.300) MRO enhancements on CPAC and inter-system handover for voice fallback, ZTE
1
3

