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Introduction

In RAN#96-e, the New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) was approved. The following are objectives for this WID were suggested in the RAN.

	- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]

Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]

- Support of SON/MDT enhancements for [RAN3, RAN2]:

MR-DC CPAC

Successful PScell change report

Successful Handover Report (e.g. inter-RAT)
NPN 

RACH report

fast MCG recovery

NR-U (MRO and UL MLB)
- Support of signaling based logged MDT override protection to address the scenario where the signaling based MDT is configured in E-UTRAN when [RAN2, RAN3]:
UE reselects to NR while logged measurements are collected 

UE reselects to NR after logged measurements are collected and before uploading the logged MDT report.

If needed, co-operate with RAN1, SA2, SA5, CT4.


This contribution provides our initial consideration on the aspect of MRO enhancement for inter-system handover voice fallback and MRO for MR-DC SCG failure scenario.
Discussion
Inter-system handover voice fallback
Background of MRO enhancement for inter-system handover voice fallback
Inter-RAT handover from NR to E-UTRA for voice fallback is triggered when voice service is requested

by UE but 5GC does not support VoNR. The gNB makes handover decision when receives Voice fallback

indication from 5GC, and includes the voiceFallbackIndication IE in the MobilityFromNRCommand message.

When Inter-RAT HO with voice fallback fails, the UE shall select a suitable E-UTRA cell in priority.

The handover decision criteria of Inter-RAT HO with voice fallback is different with traditional Inter-RAT

handover, which is driven by service not by coverage. Then, it is worthy to have failure reporting including

voice fallback indication for handover failure detection and optimization. Then, network can differentiate

the IRAT HO with voice fallback from the traditional Inter-RAT handover. Actually, This IRAT case has

less specification impact. We support to include SON enhancements for Inter-RAT HO voice fallback in

R18 since voice fallback is an important feature in 5G network initial deployment phase.

	TS 38.331
5.4.3.5
Mobility from NR failure

The UE shall:

1>
if the UE does not succeed in establishing the connection to the target radio access technology:

2>
if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

3>
store handover failure information in VarRLF-Report according to 5.3.10.5;
2>
if voiceFallbackIndication is included in the MobilityFromNRCommand message:

3>
attempt to select an E-UTRA cell:

4>
if a suitable E-UTRA cell is selected:

5>store handover failure (voicefallback ) information in VarRLF-Report according to 5.3.10.5
5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>
else:

5>
revert back to the configuration used in the source PCell;

5>
initiate the connection re-establishment procedure as specified in clause 5.3.7;

2>
else:

3>
revert back to the configuration used in the source PCell;

3>
initiate the connection re-establishment procedure as specified in clause 5.3.7;




Observation 1: The scenario is only occur during 5G to 4G.
Observation 2: The intention of this scenario in Rel-18 is to isolate failure due to voice fallback from normal inter system handover failure.
 Impact to RAN3
Based on the analysis in section 2.1.1, in order to isolate voice fall back failure from normal inter system handover failure, then it is straight forward to enhance RLF, for example, the UE adds the voice fall back failure type when RLF happen. Then, based on the information, the receiving node can do the root analysis. Since the signalling of RLF report exchange between NG-RAN node has already been supported in current specification, there is no RAN3 impact. 

For inter system signalling consideration, for example, a UE selects an eNB after inter system voice fallback failure. In this scenario, the UE can not report NR RLF to the eNB and the eNB can not provide the NR RLF to NG-RAN node where RLF occurs. It is because inter system RLF report has not been supported yet. To our understanding, the impact on LTE RRC and inter system signalling is not necessary. The RLF report can exist for 48 hours and report to a NG-RAN node later when the UE move back to 5G.

For stage 2 impact, take the current specification as below:

	TS 38.300:
15.5.2.2.3
Connection failure due to inter-system mobility

One of the functions of Mobility Robustness Optimization is to detect connection failures that occurred due to Too Early or Too Late inter-system handovers. These problems are defined as follows:

-
Inter-system/ Too Late Handover: an RLF occurs after the UE has stayed in a cell belonging to an NG-RAN node for a long period of time; the UE attempts to re-connect to a cell belonging to an E-UTRAN node.

-
Inter-system/ Too Early Handover: an RLF occurs shortly after a successful handover from a cell belonging to an E-UTRAN node to a target cell belonging to an NG-RAN node; the UE attempts to re-connect to the source cell or to another cell belonging to an E-UTRAN node.

-  voice fall back ? 


It is noted there are two user cases in current inter system MRO mechanism. The only user case of 5G to 4G is Inter-system/ Too Late Handover. Apparently the inter-system handover voice fallback is not belong to Inter-system/ Too Late Handover. And a new user case is also necessary. 
Proposal 1: Based on above analysis, there is no RAN3 impact for inter-system handover voice fallback user case.
MRO enhancement for MR-DC SCG failure scenario
Rel-17 Progress
In Release 17, a dedicated section called MRO for SN Change Failure is used to discuss the progress of SCG failure scenario, and the corresponding agreements are given as below.

	In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).

In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).

In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration

The definitions of SCG MRO failure events formulated in the TR 37.816 will be used, but it is FFS:

- if they shall apply to inter-SN change only or also to intra-SN PSCell change;

- If MN’s action is needed to declare SCG MRO failure event;

To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE

“PSCell change” shall be mentioned in the definitions

WA: No need to transmit Time threshold (i.e. the Tstore_UE_cntxt) over network interface.

Prioritize NR-NR DC only

MRO issues for PSCell change failure are defined as below:

-
Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.

-
Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

-
Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.

Define new message from MN to the initiating SN to forward SCGfailureinformation.

Additional information related to SCG failure reported from UE may be beneficial; details FFS.

A class 2 procedure is defined for transmitting SCGFailureInformation from the MN to the SN that caused the failure, unless class-1 is found needed to resolve the issue of intra-SN PSCell change. 

Waiting for RAN2 on the contents in SCGFailureInformation.

Proposal: Include the following IEs in the new XnAP message besides SCGFailureInformation
b)
Source PSCell CGI, if avaliable in MN

c)
Failed PSCell CGI, if available in MN 

If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information

SCGFailureInformation should be forwarded to source SN which triggered the last SN change if there is no intra-SN PSCell change in last serving SN, and to last serving SN if there is intra-SN PSCell change.

No need additional information to source SN to indicate whether the cell(s) in the measurement results has direct Xn connectivity with the MN.

No ambiguity in SCG failure cases.

Class 2 procedure is used to transmit SCGFailureInformation from the MN to the last serving SN.

Agree B1-1 as the procedure between the MN and the last serving SN. 

Solution B1-1: MN always forward SCG failure report to last serving SN. If the problem is not introduced by the last serving SN (not too late PScell change and no intra-SN Pscell change), last serving SN sends the second message to MN. Two class 2 procedures should be defined. If the failure is brought by the last serving SN, the second class 2 procedure is not needed.

For Rel-17 UE:

In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).

For Pre-Rel-17 UE:

Class 2 procedure is used to transmit SCGFailureInformation from the MN to the last serving SN.

Agree B1-1 as the procedure between the MN and the last serving SN. 

Solution B1-1: MN always forward SCG failure report to last serving SN. If the problem is not introduced by the last serving SN (not too late PScell change and no intra-SN Pscell change), last serving SN sends the second message to MN. Two class 2 procedures should be defined. If the failure is brought by the last serving SN, the second class 2 procedure is not needed.

Source SN may not have UE context when it receives SCG Failure Information. 

Keep RAN3 agreement to include the following IEs in the new XnAP message from MN to the SN that cause the problem besides SCGFailureInformation

b) Source PSCell CGI, if avaliable in MN

c) Failed PSCell CGI, if available in MN  

Not include the following IEs in the in the new XnAP message from MN to the SN that cause the problem in Rel-17

a) PSCell failure type

f) UE history information

g) Initiating node type i.e. MN or SN

j) Indicator for Whether to add SN

Not include the following IEs in the in the new XnAP message from the last serving SN to the MN in Rel-17

e) SCG MRO Information Response, if the existing class 1 procedure is used

f) PSCell change failure type

Include h) S-NG-RAN node UE X2AP ID and i) M-NG-RAN node UE XnAP ID in the new Xn message from the MN to the source SN.

WA: Including the following IEs in in the S-NODE CHANGE REQUIRED message

Mobility Information

Source PSCell CGI

The mobility information discussion is related with the presence of the UE AP ID.

Include 1) SCGFailureInformation and 2) UE AP IDs in the message from the MN to the last serving SN.

Include i) UE AP IDs in the message from the last serving SN MN to the MN.

Capture the MN behavior in stage 2.

Include e) Mobility Information as optional IE in the new message from the MN to the source SN.

Define UE AP IDs as Mandatory with criticality ignore and remove the following editor’s note in XnAP BLCR.

Editor’s note: UE AP IDs presence and non UE-associated vs UE-associated signaling are FFS.

Include Mobility Information and Source PSCell CGI as optional IE in the S-NODE Change Required message.

Define two class 2 procedures in stage 3:

One class 2 procedure is from MN to the source SN or from MN to the last serving SN

The second class 2 procedure is from the last serving SN to the MN.

When the MN receives SCGFailureInformation from the UE, the MN may trigger SN Modification procedure or SN release procedure.


According to the agreements in Release 17, the solution to MRO for SCG failure scenario in NR-DC has been completed by introducing the new class 2 procedures and adding the SCG failure related IEs in the existing procedures[2][3]. And the details have already been captured in latest Rel-17 TS 38.423.
Observation 3: The solution to SCG failure scenario of NR-DC has been completed in Rel-17. 

Rel-18 Impact
In Release 18, RAN3 should extend the scope of the SCG failure to other MR-DC scenario, including (NG)EN-DC and NE-DC scenarios. And the existing MRO mechanism for NR-DC should be taken as the baseline.

For the NGEN-DC scenario, the interface between MN and SN is Xn, and the SCG Failure Information from the UE, SCGFailureInformationNR, has already been defined in TS 38.331 which has been captured in the SCG Failure Report Container in the SCG FAILURE INFORAMTION REPORT message. Therefore, the MRO mechanism of SCG failure for NR-DC in Release 17 can be reused without any change. In other word, the MRO mechanism of SCG failure for NGEN-DC has already been supported in current Rel-17 specification.
----------------------------------------------------------TS 38.331-------------------------------------------------------------------

Upon initiating the procedure, the UE shall:

1>
if the procedure was not initiated due to beam failure of the PSCell while the SCG is deactivated:

2>
suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;

2>
reset SCG MAC;

1>
stop T304 for the SCG, if running;

1>
stop conditional reconfiguration evaluation for CPC, if configured;

1>
if the UE is in (NG)EN-DC:

2>
initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.
----------------------------------------------------------TS 38.331-------------------------------------------------------------------

----------------------------------------------------------TS 38.423-------------------------------------------------------------------
	SCG Failure Report Container
	M
	
	OCTET STRING
	The SCGFailureInformation message or the SCGFailureInformationEUTRA message as defined in TS 38.331 [10] or the SCGFailureInformation message or the SCGFailureInformationNR message as defined in TS 36.331 [14]
	YES
	ignore


----------------------------------------------------------TS 38.423-------------------------------------------------------------------
For the NE-DC scenario, the situation is similar, as the SCG Failure Information from the UE, SCGFailureInformationEUTRA, has already been defined in TS 36.331 which has also been captured in the SCG Failure Report Container in the SCG FAILURE INFORMATION REPORT message. And this indicates the MRO mechanism of SCG failure for NE-DC has also been supported.

----------------------------------------------------------TS 36.331-------------------------------------------------------------------

In case of DC, upon initiating the procedure, the UE shall:

1>
suspend all SCG DRBs and suspend SCG transmission for split DRBs;

1>
reset SCG-MAC;

1>
stop T307;

1>
if the UE is configured with NE-DC:

2>
initiate transmission of the SCGFailureInformationEUTRA message via the NR MCG as specified in TS 38.331 [82], clause 5.7.3a;

----------------------------------------------------------TS 36.331-------------------------------------------------------------------
While, the EN-DC scenario goes a little different. Although the SCG Failure Information from the UE, SCGFailureInformationNR, has already been defined in TS 38.331, the interface between MN and SN is X2. To support the MRO mechanism of SCG failure for EN-DC, the X2 interface should be enhanced. However, before RAN3 supports the MRO mechanism for SCG failure in EN-DC, an LS to RAN2 may be needed to confirm whether the above understanding about the SCG Failure Information is correct.
Proposal 2: The enhancement on MRO mechanism for SCG failure in EN-DC should be considered in Release 18.
Conclusion

In this contribution , the observations and proposals are:

For Inter-system handover voice fallback:

Observation 1: The scenario is only occur during 5G to 4G.
Observation 2: The intention of this scenario in Rel-18 is to isolate failure due to voice fallback from normal inter system handover failure.

Proposal 1: Based on above analysis, there is no RAN3 impact for inter-system handover voice fallback user case.
For MRO enhancement for MR-DC SCG failure:
Observation 3: The solution to SCG failure scenario of NR-DC has been completed in Rel-17.
Proposal 2: The enhancement on MRO mechanism for SCG failure in EN-DC should be considered in Release 18.
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