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Introduction

In RAN#96e, 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 SON related aspects including fast MCG recovery,Successful PScell change report,Successful Handover Report (e.g. inter-RAT).
Discussion
Rel-18 Fast MCG Recovery.
Background of fast MCG recovery
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Figure 1 :3GPP Rel 16 Fast MCG link recovery procedure
As shown in figure 1, the Rel-16 3GPP fast MCG link recovery procedure is designed for UE to inform the MN about RLF on MCG via SN. In Rel-16 DCCA, fast MCG link recovery will be triggered if T316 is configured upon RLF on MCG. Then, UE needs to transmit MCGFailureInformation message to MN via SN. The UE will stop the timer T316 if the response message can be received from MN via SN. The response message can be RRCRelease,  RRCReconfiguration with reconfigurationwithSync for the PCell, MobilityFromNRCommand. Then, UE performs handover procedure if the handover command is received. If the timer T316 expires, UE performs re-establishment procedure. Also, UE performs re-establishment upon detecting RLF for the SCG while T316 is running.
In the above procedure, when the SCG failure occurs on the control plane of the UE and SN, the fast MCG link recovery procedure flow cannot be completed. Therefore, the NR network should provide a new mechanism to ensure that when fast MCG link recovery procedure fails, the system should be able to provide the failure information with errors to the Network entity where the error occur (e.g MN node or SN node) for optimization analysis. Based on the above information, the failure probability can be further reduced when the network triggers the fast MCG link recovery procedure flow again after optimization analysis.
Observation 1: SCG failure occurs during Fast MCG link recovery procedure need to be identified in Rel-18 WID.
 Scenario analysis
The scenario analysis can be observed by the table below:
	Indext
	User case description
	Initial analysis
	Impact 

	1
	MN is configured with T316 successfully, and T316 runs without timeout. At this time, MN has RLF and triggers Fast MCG Recovery (FMR).

SCG failure appears when the UE is ready to send MCGFailureInformation.
	1: The previous RLF in the UE does not cover failure for FMR.

2: SCG failure report cannot send out (MCG is still in the failure)

3:Based on current specification (TS 38.331), the UE has to  reestablishment to NG RAN. The UE may select to a new NG-RAN node. The new Node does not know SCG failure during FMR.

It is benefit for network to aware the failure during FMR.
	1: RLF report need to be enhanced.

2: In addition to information in Rel-17, the following information should also be supported in RLF in order to enable the network analysis the failure of FMR.

A: FastMCGFailure message, 

B: FailedPScell ID


	2
	1:MN is configured with T316 successfully, and T316 runs without timeout. 

2: MN has RLF and triggers Fast MCG Recovery (FMR).

3: When the UE sends MCGFailureInformation successfully, it fails to receive any response message (e.g., RRC release) from SN.

4: UE suffers SCG failure.
	1: MCGFailureInformation has been sent successfully, so it is possible MN is likely to have received it but the UE not sure about the final result in this user case.
2: Since the UE suffers SCG failure during FMR, based on current specification, the UE triggers reestablishment procedure and may select to a new NG-RAN node. In this case it is benefit for network to aware the failure during FMR but the mechanism should prevent MCGFailure should not analysis twice (due to MCGFailureInformation has been send successfully)s 
	1-2: Same as user case 1

3: Provide information in RLF that MCGFailureInformation has been successfully sent to the SN.


	3
	1-3: Same as User case 2
4:T316 expired.
	1: According to the current protocol, the UE has to be re-established.

2: This indicates that a serious network problem occurs. Either the SN does not send messages to the MN, the MN does not respond, or the response message is lost.

It is benefit for network to aware the failure during FMR.

3: Record the transmission status of MCGFailureInformation, MCGFailureInformation (already sent), T316 timeout, error MCG, and SN cell at the time of T316 timeout.
	1: RLF report need to be enhanced.

2: In addition to information in Rel-17, the following information should also be supported in RLF in order to enable the network analysis the failure of FMR.

A: FastMCGFailure message has been sent

B: New cause :T316 expired

C: LastservedPScell ID



	4
	Before the T316 timer expires, the UE receives the response message (DL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 containing the RRCReconfiguration message, or the RRCRelease message, or the MobilityFromNRCommand message.) from the MN.
	Fast MCG recovery is successfully completed.

2: It seems there is no need to consider this user case in Rel-18.
	N/A

	5
	1: Same as user case 4.

2: UE suffers failure after received response from the MN, for example, UE suffers hand over failure.
	It it questionable whether this user case should be captured in Rel-18 since the FMR procedure has already complete and MCGFailureInformation has been send to the MN.

This user case can be covered by normal RLF.
	N/A


Proposal 1: Based on above analysis, the following user cases should be taken into account for Fast MCG failure recovery in Rel-18:
User case 1: During Fast MCG failure recovery procedure, the UE is failed to send MCGFailureInformation message to SN.

User case 2: During Fast MCG failure recovery procedure and while T316 not expired, the UE suffers SCG failure after MCGFailureInformation message has been sent.
User case 3: During Fast MCG failure recovery procedure, the UE suffers T316 expired after MCGFailureInformation message has been sent.
Successful PScell change report

Background of Rel-17 SA successful handover
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Figure 1: 3GPP Release 17 Successful handover procedure
The procedure of Successful handover in 3GPP Release 17 is shown in Fig 1. when the source NG-RAN node decides to trigger HO, the source NG-RAN node sends the Handover Request message to the target NG-RAN node. This message contains the T310 and T314 timer threshold allocated by the source NG-RAN node. The target NG-RAN node allocates Threshold of T304. The target NG-RAN node stores the threshold of the T310/T314/T304 in the successHO-Config structure. The Handover Request acknowledge message returned to the source NG-RAN node contains successHO-Config. The successHO-Config information is contained in Target NG-RAN node To Source NG-RAN node Transparent Container IE. After obtaining the successHO-Config information, the source NG-RAN node sends the threshold of the T310/T314/T304 to the UE through the RRC message RRCReconfiguration. When the T310/T314/T304 timer of the UE exceeds threshold during the PCell handover process, successful handover failure is considered to have occurred and Successful handover report (SHR) is generated. This report is recorded in the VarSuccessHO-Report variable of the UE and saved for 48 hours. After the handover is completed, the UE sends the SHR to the target NG-RAN node. The target NG-RAN node performs failure root analysis. The target NG-RAN node sends the SHR to the source NG-RAN node via the XN interface ACCESS AND Mobility Indication message.

In the MR-DC scenario, the UE will change PScell in SN node or between SN node. As a result, PScell successful handover failure also occur. It is necessary to identify successful handover failure for SCG during PScell change procedure.
Observation 2: Successful handover failure for SCG during PScell change procedure need to be identified in Rel-18 WID.
 Scenario analysis
The scenario analysis can be observed by the table below:
	User cases
	 The SN configures the thresholds of T304/T314/t312/of the SCG to the UE.
	The MN configures the thresholds of T304/T314/t312/of the SCG to the UE.
	Impact in Rel-18

	Case 1: Intra SN PScell change without involved MN
	1: The SN configures the T310/312/of the SCG of the UE 304

2: When intra SN change occurs, one of the above timers expires and should be defined as successful PScell change failure.

3: The information can be reported in the following ways:

3.1 reports through the new Successful Pscell change message.

3.2 reports by updating SCG failure information

3.3 reports through the new Successful Pscell change report and then through UE information.

3.4 reports through update of SHR.

4: The NG-RAN needs to make a preliminary analysis. In accordance with the MN,


	N/A
	1: Depenes on RAN2’s progress, SCGFailureInformation or SHR report should be enhanced.

2: The following information should be captured in the report or SCGFailureInformation message:

A: Previous PScell ID 

B: Reconnect PScell ID.

C: PScellTimeUntilReconnection

	Case 2: MN initialed SN change
	 N/A
	Source SN provides T310/312 threshold.
Tareget SN provies T304 threshold.

MN provide configuration to the UE. 
	Same as case 1.

	Case 3:SN initialed SN change
	 N/A
	Source SN provides T310/312 threshold.
Tareget SN provies T304 threshold.

MN provide configuration to the UE. 
	Same as case 1.

	Case 4: Inter-Master Node handover with Secondary Node change
	 N/A
	Source SN provides T310/312 threshold.
Tareget SN provies T304 threshold.

MN provide configuration to the UE. 
	Same as case 1.


Proposal 2: Based on above analysis, the following user cases should be taken into account for Successful PScell change report in Rel-18:
User case 1: Intra SN PScell change without involved MN.

User case 2: MN initialed SN change.
User case 3: SN initialed SN change.

User case 4: Inter-Master Node handover with Secondary Node change
R18 Successful handover report

SHR support in R17 

In current R17, only intra-RAT SHR is supported, i.e. handover from NR cell to NR cell. In R17, in order to deliver the SHR report, the following SHR report container has been introduced over XnAP/F1AP message, e.g, ACCESS AND MOBILITY INDICATION. If there is no Xn interface between two gNBs, the SHR report container will be delivered to target node via 5GC within SON Information Report IE in NGAP UPLINK RAN CONFIGURATION TRANSFER, DOWNLINK RAN CONFIGURATION TRANSFER message.

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	–
	


Observation 3: In current R17, only intra-RAT SHR is supported, i.e. handover from NR cell to NR cell.
Intra-5GC Inter-RAT SHR Support in R18  
In the objectives in R18 SON/MDT WID, inter-RAT SHR needs to supported in R18.  

Inter-RAT Successful Handover Report has been discussed in RAN2#113e meeting. It was agreed that :
Agreements:

1
RAN2 to focus on the following scenarios for HO Success Report:

a.
Scenario 1 (ordinary HO): 1a, 1b

b.
Scenario 2 (CHO): 2a, 2b

c.
Scenario 3 (DAPS): 3a

2
RAN2 for further discuss whether the following scenarios should be considered under the RLF report or under the HO success report:

a.
Scenario 2c

b.
Scenario 3b

	Macro scenario
	Sub-scenario
	Source 
	Target
	Description

	Ordinary HO
	1a
	NR cell
	NR cell
	UE successfully performs an intra-RAT HO

	
	1b
	NR cell
	LTE cell
	UE successfully performs an inter-RAT HO


From the above agreement, RAN2 will focus on the scenario of NR cell to LTE cell handover for intra-5GC inter-RAT SHR. According to TS38.331, For the NR cell handover to LTE cell, the MobilityFromNRCommand message is used to command handover from NR to E-UTRA (connected to EPC or 5GC) as following figure :
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Figure 5.4.3.1-1: Mobility from NR, successful

MobilityFromNRCommand allows transfer of LTE RRC message e.g. RRCConnectionReconfiguration to enable inter-RAT handover to LTE, From RAN3 point of view, 5G gNB sends MobilityFromNRCommand to UE, where the gNB can include SHR configuration in MobilityFromNRCommand message.
In R17, UE receives successHO-Config for network, while the T310 and T312 timer threshold in successHO-Config is allocated by the source NG-RAN node, and the the target NG-RAN node allocates Threshold of T304. Similar, in the case of NR cell to LTE cell handover within 5GC, the T310 and T312 threshold for SHR trigger condition can be configured by source RAT(NR), and the T304 threshold for SHR trigger condition can be configured by target RAT(LTE).

Proposal 3: Consideration on the support for intra-5GC inter-RAT SHR, RAN3 only needs to focus on the scenario of NR cell to LTE cell handover, and assumes the NR cell includes SHR configuration in MobilityFromNRCommand message sent to UE, where the T310 and T312 threshold is configured by source RAT(NR), and the T304 threshold is configured by target RAT(LTE).

In Rel-16, NR has introduced the LTE RLF report to support the inter-system handover between LTE and NR, once the UE has radio link failure in LTE, it can handover to NR to recovery connection. After the handover, The gNB can fetch the corresponding LTE RLF report,i.e, eutra-RLF-Report-r16 IE in the UEInformationResponse message. Similar as LTE RLF report, after the handover, the UE is connecting with a LTE cell, It is reasonable that if SHR trigger condition configured by target RAT(LTE) is met, then UE generates a LTE SHR, where the LTE SHR contains radio related measurement result will be included in different container from NR SHR. 

Proposal 4: Similar as LTE RLF reporting in R16 SON/MDT, RAN3 assume the NG-RAN node can fetch a LTE SHR in the UEInformationResponse message. 

This SHR report is recorded in the VarSuccessHO-Report variable of the UE and saved for 48 hours, until it is fetched by the network. While it is also possible the target LTE cell(ng-eNB) does not retrieve the SHR from the UE before the UE handover to another gNB or ng-eNB, hence, this NG-RAN Node (e.g, gNB or ng-eNB) that fetches LTE SHR from UE, needs to deliver the corresponding LTE SHR to target node for MRO, e,g the target ng-eNB of the handover associated the SHR. We propose to define NR/LTE Choice IE type of“Successful HO Report”in XnAP, NGAP to support inter-RAT SHR delivery.
Proposal 5: The NG-RAN Node (e.g, gNB or ng-eNB) that fetches LTE SHR from UE, needs to deliver the corresponding LTE SHR to target node, e,g the target ng-eNB(LTE RAT) of the handover associated the LTE SHR, It is proposed to define NR/LTE Choice IE type of “Successful HO Report” in XnAP, NGAP to support inter-RAT SHR delivery. 
The NG-RAN Node (e.g, gNB) that fetches LTE SHR from UE, may not analyze the LTE SHR, for example, the SHR is only used for LTE target cell associated the LTE SHR for handover optimization. In this way, although the LTE SHR contains the CGI information of source/target cell of the handover, the gNB is not aware the target node which the LTE SHR needs to be delivered to. Similar thing may happen when a ng-eNB fetches a NR SHR, the ng-eNB will not analyze the NR SHR, and is not aware the target node which the NR SHR needs to be delivered to. In order to help an NG-RAN node routes the inter-RAT SHR, UE needs to provide the CGI information of the SHR receiving/triggering node outside SHR report. It is proposed to send a LS to RAN2 for confirmation.
Proposal 6: RAN3 assumes UE provides the CGI information of the SHR receiving/triggering node outside SHR report , and then NG-RAN Node delivers the inter-RAT SHR to the corresponding receiving/triggering node. Send a LS to RAN2 for confirmation.
Conclusion

In this contribution , the observations and proposals are:

For Fast MCG Recovery failure:
Observation 1: SCG failure occurs during Fast MCG link recovery procedure need to be identified in Rel-18 WID.
Proposal 1: Based on above analysis, the following user cases should be taken into account for Fast MCG failure recovery in Rel-18:
User case 1: During Fast MCG failure recovery procedure, the UE is failed to send MCGFailureInformation message to SN.

User case 2: During Fast MCG failure recovery procedure and while T316 not expired, the UE suffers SCG failure after MCGFailureInformation message has been sent.
User case 3: During Fast MCG failure recovery procedure, the UE suffers T316 expired after MCGFailureInformation message has been sent.

For Successful PScell change report:

Observation 2: Successful handover failure for SCG during PScell change procedure need to be identified in Rel-18 WID.

Proposal 2: Based on above analysis, the following user cases should be taken into account for Successful PScell change report in Rel-18:
User case 1: Intra SN PScell change without involved MN.

User case 2: MN initialed SN change.
User case 3: SN initialed SN change.

User case 4: Inter-Master Node handover with Secondary Node change

For Intra-5GC Inter-RAT SHR Support in R18:

Proposal 3: Consideration on the support for intra-5GC inter-RAT SHR, RAN3 only needs to focus on the scenario of NR cell to LTE cell handover, and assumes the NR cell includes SHR configuration in MobilityFromNRCommand message sent to UE, where the T310 and T312 threshold is configured by source RAT(NR), and the T304 threshold is configured by target RAT(LTE).

Proposal 4: Similar as LTE RLF reporting in R16 SON/MDT, RAN3 assume the NG-RAN node can fetch a LTE SHR in the UEInformationResponse message.

Proposal 5: The NG-RAN Node (e.g, gNB or ng-eNB) that fetches LTE SHR from UE, needs to deliver the corresponding LTE SHR to target node, e,g the target ng-eNB(LTE RAT) of the handover associated the LTE SHR, It is proposed to define NR/LTE Choice IE type of “Successful HO Report” in XnAP, NGAP to support inter-RAT SHR delivery.

Proposal 6: RAN3 assumes UE provides the CGI information of the SHR receiving/triggering node outside SHR report , and then NG-RAN Node delivers the inter-RAT SHR to the corresponding receiving/triggering node. Send a LS to RAN2 for confirmation.
References

RP-221825 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)


_1234567891.bin

_1234567892.bin

_1234567890.bin

