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2	Classification of the Work Item and linked work items
2.1	Primary classification
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item



2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	MINT_Ph2
	SA1
	970041
	Minimization of Service Interruption During Core Network Failure Phase 2



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	920062
	Stage 2 of MINT
	R17 MINT enables a UE to perform Disaster Roaming to a 5G PLMN in the case of RAN failure. 



3	Justification
This WID proposes two solutions to address two different/independent network failure scenarios. 
Scenario 1: Enabling UEs to perform Disaster Roaming when UDM/UDR/AUSF is functional and the rest of core network fails. 
To enhance readability, the PLMN in a Disaster Condition and the PLMN offering Disaster Roaming service are referred to as PLMND and PLMNA, respectively.
R17 MINT enables a UE to obtain service from PLMNA when a Disaster Condition applies to the UE's registered PLMN (PLMND). However, Disaster Condition only applies to NG-RAN nodes. Based on SA1 requirements introduced in R19 MINT_Ph2, the application of MINT function should include core network failure. But it should exclude any core network failure that renders PLMND unable to authenticate its subscribers. Therefore, UDM/UDR/AUSF in PLMND remains functional. 
In the case of the failure of NG-RAN nodes, Disaster Roaming with local breakout and with home routing are both supported. In the case of core network failure, it is likely that the SMF in PLMND fails and home routing cannot be supported. If the AMF in PLMNA determines that the Disaster Condition applies to core network failure, the AMF controls that PDU Sessions requested by the Disaster Inbound Roaming UEs are only established in LBO, by performing a DNN replacement based on local configuration. Whether IMS voice can be supported with local breakout is based on operator agreement between PLMND and PLMNA. How the AMF determines that the Disaster Condition applies to core network failure is via OAM, and is out of scope of 3GPP.

Scenario 21: Enabling non-roaming UEs to obtain service from the registered PLMN when the UDM/UDR in the registered PLMN fails. The rest of the core network is functional. 
In the case of UDM/UDR failure, UDM/UDR Nudm_UECM_Registration and Nudm_SDM_Getrelated services become not available. Non-roaming UEs previously authenticated can still complete mobility/periodic registration procedures if the AMF has registered to UDM and retrieved subscription data before the failure occurs and the AMF does not change. However, when the non-roaming UEs previously authenticated perform EPS to 5GS handover, or inter NG-RAN node N2 based handover, or idle mode mobility with an AMF change, the AMF changes and the new AMF shall retrieve subscription data from UDM to complete the registration procedures. 
It is proposed that, when Nudm_UECM_Registration and Nudm_SDM_Get services are not available, the AMF may use local configuration to complete the registration procedures triggered by handover or idle mode mobility with an AMF change. The AMF may determine the local configuration based on the S-NSSAI(s) received from the UE and the UE’s SUPI to consider UE’s characteristics.
It is proposed that, when the AMF determines that Nudm_UECM_Registration and Nudm_SDM_Get services become available, the AMF may perform step 13 and step 14 in the Registration procedure of clause 4.2.2.2.2 or the AMF may deregister UEs (in a controlled manner without causing signaling overload) so that UEs perform registration again.
In step 4 of PDU session establishment procedures in clause 4.3.2.1, tThe SMF shall retrieve Session Management Subscription data from UDM when the SMF does not have it for requested SUPI, DNN and S-NSSAI (e.g. when non-roaming UEs previously authenticated have not established any PDU sessions since registration, or they request a new PDU Session, or they perform EPS to 5GS handover without N26 interface.) 
It is proposed that, when Nudm_UECM_Registration and Nudm_SDM_Get services are is not available, the SMF may use local configuration to complete the PDU Session Establishment procedures. The SMF may determine the local configuration based on the PLMN of the SUPI, DNN and S-NSSAI received from the AMF to consider UE’s characteristics.
[bookmark: _GoBack]In step 7b, the SMF may perform an SM Policy Association Establishment procedure and can use the predefined PCC rules configured in the SMF. It is proposed to allow the PCF to use the local configuration instead of PDU Session policy control data in UDR for the non-roaming UEs previously authenticated.
In step 16c, the SMF shall register with the UDM using Nudm_UECM_Registration for a given PDU Session. It is proposed that, when Nudm_UECM_Registration service is not available, the SMF may delay the registration.
In step 20, the SMF is already allowed not to initiate the SM Policy Association Modification. 
It is proposed that, when the SMF determines that Nudm_UECM_Registration and Nudm_SDM_Get services become available, the SMF may retrieve the Session Management Subscription data and register with the UDM.
With the proposed changes, PDU session establishment procedures can be completed for the non-roaming UEs previously authenticated and basic connectivity services can be provided. MT services via UDM (e.g. LCS) cannot be provided.  
4	Objective
This new WID aims to enable the following to enhance network failure tolerance. It contains two Work Tasks: WT1 is an enhancement of R17 MINT based on SA1 requirements, and WT2 is not related to R17 MINT. 
WT1: 
Applying Disaster Roaming to core network failure with functional UDM/UDR/AUSF. 
The AMF in the PLMN providing Disaster Roaming service determines that the Disaster Condition applies to core network failure and establishes PDU Session in local breakout by performing a DNN replacement based on local configuration. 
NOTE 1:	In WT1, UDM/UDR/AUSF of the PLMN in Disaster Condition needs to be functional to support Disaster Roaming.
NOTE 2:	How the AMF in the PLMN providing Disaster Roaming service determines that the Disaster Condition applies to core network failure is via OAM, and is out of scope of 3GPP.
WT2: 
When Nudm_UECM_Registration and Nudm_SDM_Get services are not available, the AMF may use local configuration to complete the registration procedures triggered by EPS to 5GS handover, or inter NG-RAN node N2 based handover, or idle mode mobility with an AMF change for the non-roaming UEs previously authenticated.
When Nudm_UECM_Registration and Nudm_SDM_Get services are not available, the SMF may use local configuration to complete the PDU Session Establishment procedures for the non-roaming UEs previously authenticated. 
When Nudm_UECM_Registration and Nudm_SDM_Get services become available, the AMF and SMF may perform registration with the UDM and retrieve subscription data for the non-roaming UEs previously authenticated. 
When Nudr_DM_Query and Nudr_DM_Subscribe services are not available, the PCF may use the local configuration instead of PDU Session policy control data in UDR for the non-roaming UEs previously authenticated.
NOTE 31:	In WT2, UEs do not perform roaming and continue to receive service from the registered PLMN with UDM/UDR failure.
NOTE 2:	The serving AMF does not change or with intra-AMF mobility, the serving AMF has registered to the UDM before the failure occurs and holds subscription data for UEs.
The expected time for completing this work is 1 0.5 TUs. 0.5 time slots in one SA2 meeting for WT1 and 0.5 time slots in next SA2 meeting for WT2.
5	Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}
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	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 23.501
	· Allow the support of MINT under core network failure. 
· Allow the AMF in the PLMN providing Disaster Roaming service to determine that the Disaster Condition applies to core network failure and establish PDU Session in local breakout.
	SA#106 (Dec 2024)
	

	TS 23.502
	· Allow the AMF to complete the registration procedures triggered by EPS to 5GS handover, or inter NG-RAN node N2 based handover, or idle mode mobility with an AMF change for the non-roaming UEs previously authenticated, when Nudm_UECM_Registration and Nudm_SDM_Get services are not available
· Allow the SMF to complete the PDU Session Establishment procedures for the non-roaming UEs previously authenticated, when Nudm_UECM_Registration and Nudm_SDM_Get services are not available
· Allow the AMF and SMF to perform registration with the UDM and retrieve subscription data when Nudm_UECM_Registration and Nudm_SDM_Get services become available
	SA#106 (Dec 2024)
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