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1	Impacts
	Affects:
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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
1. R17 MINT enables a UE to obtain service from a PLMN offering Disaster Roaming service when a Disaster Condition applies to the UE's determined PLMN. However, Disaster Condition only applies to NG-RAN nodes, which means the rest of the network functions except one or more NG-RAN nodes of the PLMN with Disaster Condition can be assumed to be operational. In addition, EPS does not support Disaster Roaming.
Based on SA1 requirements introduced in R19 MINT_Ph2, the application of MINT function should includes core network failure, . but But it should exclude any core network failure that renders the network subject to a disaster unable to authenticate its subscribers. Therefore, UDM/UDR/AUSF failure is not considered in MINT function and its R19 enhancement. To allow 5G-national roaming UEs to register for Disaster Roaming service on 4G of the same VPLMN, the 4G system shall be able to provide Disaster Roaming service. It covers both RAN and core network failures. In this release, the core network failure is limited to VPLMN, so that the core network of HPLMN is functional to perform user authentication.
Disaster Condition notification and determination procedures in R17 MINT assume RAN failure. The NG-RAN in the PLMN that provides Disaster Roaming service broadcasts an indication of accessibility for Disaster Roaming service. The affected UE determines the Disaster Condition based on the information broadcasted from the NG-RAN providing Disaster Roaming service. 
Based on the following R19 MINT_Ph2 requirement,
Subject to regulatory requirements or operator's policy, in case of shared RAN between participating PLMNs, the 3GPP system shall be able to support a UE of a given PLMN to obtain connectivity service (e.g. voice call, mobile data service) from another participating network when a Disaster Condition applies to the UEs' PLMN.
[bookmark: _GoBack]In the case of core network failure, the shared-RAN of the PLMN with Disaster Condition shall be able to broadcast the Disaster Condition to notify the affected UE to deregister from the PLMN with Disaster Condition, and perform Disaster Roaming. This enhancement minimizes the interval between a UE losing service and attempting Disaster Roaming.
In addition, current Disaster Condition notification and determination procedures assume RAN failure. In the case of core network failure, the procedures can be improved to minimize the interval between a UE losing service and attempting Disaster Roaming. 
2. MINT function does not work under UDM/UDR/AUSF failure. However, UDM/UDR/AUSF failure occurs with the following events reported worldwide,
· Maintenance personnel mistakenly formatted the database hard drive, resulting in the deletion of user subscription data. 
· Bugs in UDR software design made it unable to provide service.
· The core network was attacked, leading to the complete deletion of subscription data, formatted NF systems, and the compromised virtualization layer…
These events took hours and even days for the operator to recover user data and resume service. Since the number of UEs affected by UDM/UDR/AUSF failure is huge, UE authentication and subscription data retrieval for registered UE may be skipped based on operator policy, to reduce the number of impacted UEs due to UDM/UDR/AUSF failure. Registered UEs includes: a. UE in RM-REGISTERED state, and b. UE in RM-DEREGISTERED state with a valid 5G-GUTI and UE context. When AMF and SMF determine that there is no available UDM/UDR/AUSF based on the response from the NRF or SCP, they shall be able to bypass UE authentication and subscription data retrieval. By bypassing UE authentication and subscription data retrieval, operators can provide communication services in the case of UDM/UDR/AUSF failure according to local policies.
AMF and SMF, as consumers in direct communication, can be notified by NRF when UDM/UDR/AUSF fails and determine to bypass the above procedures if all UDM/UDR/AUSF in a set fail. In model D, they do not know NF status and cannot activate bypassing. A dedicated SCP error message is required in this case.    
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. 

WT1.1: Support of providing Disaster Roaming service in EPS by 
· Adding EPC as an allowed core network for Disaster Inbound Roamers 
· Procedural updates similar to those for MINT in R17 5GC
· Introducing the MINT support in Attach/TAU procedure
· Enhancing MME to support MINT

WT1.2: Enhancing Disaster Condition notification and determination procedures in the case of core network failure with 5G MOCN

WT2: Bypassing UE authentication and subscription data retrieval in the case of UDM/UDR/AUSF failure 

The expected time for completing this work is 1 TUs. 0.5 time slots in one SA2 meeting for WT1 and 0.5 time slots in next SA2 meeting for WT2.
From the perspective of 5GS, the existing R17 MINT is unchanged. That is, for a UE registered with Disaster Roaming, interworking with EPC is forbidden. To minimize the impact to EPC, UE configuration and provisioning for Disaster Roaming is performed by its 5G HPLMN or 5G VPLMN while roaming.
5	Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	
	
	
	
	
	




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

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

	TS 23.401
	Adding the support of MINT and updating the corresponding procedures.
	-
	

	TS 23.501
	· Updating clause 5.40 to iIndicate the support of MINT under core network failure.
· Indicate the support of broadcasting the Disaster Condition by the shared-RAN of the PLMN with Disaster Condition.Updating clause 5.40 to indicate MINT is supported in EPS. 
	-SA#106 (Dec 2024)
	

	TS 23.502
	· Updating clause 4.2.2 to sSupport bypassing UE authentication in the case of UDM/UDR/AUSF failure.
· Updating clause 4.2.2 and 4.3.2 to sSupport  bypassing UE subscription data retrieval in the case of UDM/UDR/AUSF failure
	SA#106 (Dec 2024)-
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8	Aspects that involve other WGs

9	Supporting Individual Members
	Supporting IM name

	China Telecom

	

	

	

	

	



