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1. Status on MINT (Minimization of Service Interruption)
1.1
SA1 Rel-17 normative work (SP-190938)

· The objectives
· In this work, it is assumed that neighbouring networks (i.e., networks providing services in the region where the disaster condition applies) may provide disaster-triggered roaming that is activated only during certain events (e.g. disasters, fire, etc) where one network cannot provide access service to its users within specific regions during the time that a disaster condition persists. 

· Coordination between PLMN operators and government agencies might be required to support Minimization of Service Interruption (MINT), but this is out of scope of 3GPP. 

· In this work, the scope is limited to the case of RAN failure.
· The scope of SA1 work, and the main requirements captured in TS 22.261 and TS 22.011. 
	cf. Definition of TS 22.261
· Disaster Condition: This is the condition that a government decides when to initiate and terminate, e.g. a natural disaster. When this condition applies, users may have the opportunity to mitigate service interruptions and failures.

· Disaster Inbound Roamer: A user that (a) cannot get service from the PLMN it would normally be served by, due to failure of service during a Disaster Condition, and (b) is able to register with other PLMNs.

· Disaster Roaming: This is the special roaming policy that applies during a Disaster Condition


1.2 CT1 Rel-17 Study (CP-210144)

· TR 24.811 approval at CT#92E (CP-211122).
· LS on the final conclusion of FS_MINT-CT (SP-210454 / C1-213908) (To: SA, SA2, Cc: CT).
· CT1's study for six WG meetings including two WG meetings in Q4 2020 before the SID was approved in TSG#90 resulted in 9 Key Issues with 60 solutions described in TR 24.811.

· In CT1#130-e meeting, CT1 agreed on the conclusions of all 9 Key Issues, including the aspects that SA had included in their LS in SP-200880, as specified in clause 8 of 3GPP TR 24.811.

· CT1 would like to ask SA and SA2 to take the above information into consideration. CT1 also would like to ask SA2 to update their specifications accordingly, if deemed necessary.

· Key Issues of TR 24.811
· Key Issue #1: Notification of Disaster Condition to the UE 
· Key Issue #2: Notification of applicability on Disaster Condition to PLMNs without Disaster Condition
· Key Issue #3: Indication of accessibility from other PLMNs without Disaster Condition to the UE

· Key Issue #4: Registration to the roaming PLMN without Disaster Condition in case of Disaster Condition

· Key issue #5: PLMN selection when a "Disaster Condition" applies

· Key Issue #6: Notification that Disaster Condition is no longer applicable to the UEs

· Key Issue #7: Prevention of signalling overload in PLMNs without Disaster Condition

· Key Issue #8: Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition

· Key Issue #9: Handling of Disaster inbound roaming PLMNs in Manual PLMN selection
	cf. Terms of TS 24.811
· PLMN with Disaster Condition: A PLMN to which a Disaster Condition applies.
· PLMN without Disaster Condition: A PLMN to which no Disaster Condition applies.


1.3
SA guidance (SP-210581)
· Reply LS on the conclusion of FS_MINT-CT (To: CT1, SA2, SA3, TSG RAN, Cc: TSG CT) 
· TSG SA has discussed the matter in their SA#92-e meeting and approved the attached WID (SP-210582).

· TSG SA respectfully asks SA2 and CT1 to proceed the corresponding normative work, based on the conclusion of TR 24.811.
· [MINT] Minimization of Service Interruption (SP-210582) 
· Target Date: SA#94 (Dec. 2021)

· Justification

As determined in TSG #89e, TSG SA tasked CT1 to perform study on the developing the feature of MINT work and CT1 is in the process of finalising their study in TR 24.811.

Considering the requirements for MINT and CT1 is close to the final conclusion of FS_MINT, update of stage 2 aspects of SA2 is needed to complete normative stage 2 based on work in CT1.

· Objective

The objective of this work is to specify the stage 2 normative work of MINT based on CT1 work for the specifications under SA2 control

Based on the conclusion of TR 24.811, the following issues have to be addressed regarding SA2 work:

· [KI#1] 
Notification of Disaster Condition to the UE 

· [KI#3] Indication of accessibility from other PLMNs without Disaster Condition to the UE 

· [KI#4] Registration to the roaming PLMN without Disaster Condition in case of Disaster Condition 

· [KI#6] Notification that Disaster Condition is no longer applicable to the UEs 

· [KI#7] Prevention of signalling overload in PLMNs without Disaster Condition 

· [KI#8] Prevention of signalling overload by returning UEs in PLMN previously with Disaster Condition

Impacts on potentially additional specifications under SA2 will be determined during the work.

PLMN selection and access control aspects are under CT1 specification responsibility. 
2. CT1 Study Conclusion and expected SA2 impact
· Remark: Network impact highlighted by blue, UE impact highlighted by green, and RAN impact highlighted by pink
	Key Issue#
	Conclusion of TR 24.811 v17.0.0
	SA2 impact

	KI#1
	The solution #3 is not progressed in the normative phase of FS_MINT-CT.
A solution:

-
which informs the UE about Disaster Condition over 3GPP access; and

-
with minimal information broadcast over 3GPP access of a PLMN offering disaster roaming to UEs of a PLMN with Disaster Condition, sufficient to enable the UEs to determine that a Disaster Condition applies to the PLMN with Disaster Condition;

shall be progressed in normative phase.

Solutions which inform the UE about Disaster Condition over non-3GPP access are not progressed in the normative phase of FS_MINT-CT in Release 17.

In the area where a PLMN can provide normal services to a UE, this PLMN is not considered as a PLMN with Disaster Condition in that area for that UE.

If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.

No further enhancement is needed for handling security risks resulting from using broadcast signalling to convey information related to disaster roaming.
	-
(if needed) general high level description

	KI#3
	For Key Issue#3, the following aspects are concluded.
-
The solution #10 is not progressed in the normative phase of FS_MINT-CT.
-
The UE shall perform disaster roaming only if HPLMN has configured the UE with a 'list of PLMN(s) to be used in disaster condition' with at least one entry in it. The list is either pre-configured in the USIM or provided by the HPLMN following a successful registration procedure.
-
The UE shall not perform disaster roaming if HPLMN has not configured the UE with a 'list of PLMN(s) to be used in disaster condition' or the number of elements in the list is zero.

-
While roaming, the Registered PLMN may provide the 'list of PLMN(s) to be used in disaster condition' after a successful registration procedure. The UE shall ignore this information if 'list of PLMN(s) to be used in disaster condition' is empty .

-
Registered PLMN(s) may provision 'list of PLMN(s) to be used in disaster condition' over non-3GPP access before a disaster condition.
-
PLMN offering disaster roaming shall indicate accessibility for disaster roamers through SIB messages. The indication may contain the list of PLMN(s) with Disaster condition for which disaster roaming is offered.

-
The solution #14 is not progressed in the normative phase of FS_MINT-CT.

-
UE of PLMN D with Disaster Condition shall determine that PLMN A offers disaster roaming when PLMN A's NG-RAN cell broadcasts PLMN ID of PLMN D in the list of PLMN(s) with Disaster Condition for which disaster roaming is offered by PLMN A. For PLMN selection, the UE shall prioritize the determined PLMNs offering the disaster roaming which are also included in UE's 'list of PLMN(s) to be used in disaster condition', above the determined PLMNs offering the disaster roaming which are not included in UE's 'list of PLMN(s) to be used in disaster condition'. If the 'list of PLMN(s) to be used in disaster condition' is non-empty and there are no determined PLMNs offering the disaster roaming which are also included in UE's 'list of PLMN(s) to be used in disaster condition', the UE shall perform disaster roaming in a PLMN determined as per the conclusion of KI#5 offering the disaster roaming which is not included in UE's 'list of PLMN(s) to be used in disaster condition'.
NOTE:
the design of the SIB messages is defined by RAN WG2.

If a UE can get service from the PLMN with Disaster Condition over non-3GPP access, the UE is not eligible for disaster roaming service.

No further enhancement is needed for handling security risks resulting from using broadcast signalling to convey information related to disaster roaming.
	Update AMF functionality (i.e. provision of 'list of PLMN(s) to be used in disaster condition') during/after the registration procedure

	KI#4
	The solution #18 is not progressed in the normative phase of FS_MINT-CT.
The higher priority PLMN search can be modified under the Disaster Condition.

The AMF of PLMN providing disaster roaming should be able to distinguish the registration request from the normal UEs and the registration request for the disaster roaming.
With regards to the following aspect from KI#4:

-
How a Disaster Roaming PLMN can limit the area of service to Inbound Disaster Roamers to the region where Disaster Condition applies;
the following interim conclusions are made for the normative phase:
-
The AMF in the PLMN offering disaster roaming service determines a registration area for the UE such that the 5GS tracking area list contains only those tracking area identities (TAIs) that overlap with the area of the disaster condition.
-
The AMF in the PLMN offering disaster roaming service provides the mobility restriction list to the RAN with the service area information set to the area that corresponds with the area of the disaster condition, and also indicating that EPC is not an allowed core network.
The following conclusions are reached for other aspects:

-
When the UE performs a registration procedure due to disaster roaming in a PLMN which supports disaster roaming, UE will indicate a new registration type in the REGISTRATION REQUEST message to differentiate between normal registration and registration due to disaster roaming.

-
If the UE does not have a valid 5G-GUTI assigned by the PLMN with disaster condition and:

-
the PLMN with Disaster Condition is not HPLMN of the UE; or

-
the PLMN with Disaster Condition is HPLMN of the UE and the UE does not provide SUCI;


in addition to the new registration type, the UE also indicates the PLMN with Disaster Condition in the registration request.

-
Upon receiving REGISTRATION REQUEST message with a new registration type for disaster roaming, AMF of PLMN providing disaster roaming:

-
checks that the UE's PLMN with Disaster Condition which is determined from the PLMN with Disaster Condition indicated in the registration request, SUCI or 5G-GUTI, provided by the UE, is a PLMN with Disaster Condition for which the PLMN of the AMF provides disaster roaming; and

-
checks that the UE is registering in a TA which is part of the disaster area of the UE's PLMN with Disaster Condition.

If both the above checks are successful PLMN A handles the request further, otherwise PLMN A rejects the request.
	Update AMF functionality (distinguish the registration request, check the UE is registering in a TA which is part of the disaster area, provide the mobility restriction, etc.) during the registration procedure

	KI#6
	Editor's Note:
The conclusions stated below for the Key Issue #6 are incomplete and preliminary.
The solution #35 is not progressed in the normative phase of FS_MINT-CT.
The higher priority PLMN search can be modified under the Disaster Condition.

Solution #30 and #34 will be progressed to normative work to enable the UE to detect that Disaster Condition in PLMN D is no longer applicable without network notification and then to perform the PLMN selection, e.g. in order to return to PLMN D. This is treated as a pure UE based solution for Key Issue #6.
Editor's note:
Conclusions for network based solutions are FFS.
NOTE:
Impacts due to SA1 LS response (C1-213550) will be determined during the normative phase.
The solutions utilizing 3GPP access based approach will be the basis solutions for the Key Issue #6 on the notification that Disaster Condition is no longer applicable to the UEs.

No further enhancement is needed for handling security risks resulting from using broadcast signalling to convey information related to disaster roaming.
	TBD (up to CT1 final conclusion)

	KI#7
	It is proposed to adopt the following conclusion principles:

-
none of the solutions in the present specification fully address Key Issue #7, as a result it will be necessary to combine components from different solutions for normative work;

-
the non-3GPP access (of the PLMN with Disaster Condition, or of a PLMN without Disaster Condition), if available, can optionally be used to provide information on the Disaster Condition;

-
the network can optionally provision the UE with a prioritized list of PLMNs for disaster roaming;

NOTE 1:
Whether the prioritized list of PLMNs for disaster roaming is pre-configured in the UE and/or signalled to the UE will be decided during the normative phase.
-
the network can optionally put restrictions on the time when the UE can initiate the registration procedure upon arriving in the PLMN without Disaster Condition; and

NOTE 2:
Whether these restrictions are signalled, pre-configured, or computed at the UE (possibly based on signalled or pre-configured parameters) will be decided during the normative phase.
-
for mitigating congestion on the 5GMM layer, enhancements to existing mechanisms for congestion/overload mitigation (NAS level congestion control, RAN overload control, UAC) can be considered in normative phase as long as they are optional to support for the UE and the network.

-
Among Solutions #38, #40, and #42 which address UAC after selecting a PLMN without disaster condition, Solution #42 will not not be progressed in the normative phase.
The existing mechanisms available at the AMF and the SMF for mitigation of overload/congestion are used for 5GSM layer congestion mitigation during the disaster roaming service.
No further enhancement is needed for handling security risks resulting from using broadcast signalling to convey information related to disaster roaming.
	Update AMF functionality (provision the UE with a prioritized list of PLMNs for disaster roaming, signalling the restrictions, etc.)

	KI#8
	It is proposed to adopt the following conclusion principles:

-
the non-3GPP access (of the PLMN with Disaster Condition, or of a PLMN without Disaster Condition), if available, can optionally be used to provide information on the Disaster Condition;

-
the network can optionally put restrictions on the time when the UE can initiate the registration procedure upon returning to the PLMN previously with Disaster Condition;

NOTE:
Whether these restrictions are signalled, pre-configured, or computed at the UE (possibly based on signalled or pre-configured parameters) will be decided during the normative phase.
-
a PLMN providing disaster roaming can optionally page Disaster Inbound Roamers to trigger their return to the PLMN previously with Disaster Condition. Whether and how long the PLMN waits before paging the Disaster Inbound Roamers upon being notified that a Disaster Condition no longer applies is up to operator's policy; and

-
A PLMN providing disaster roaming can optionally trigger Disaster Inbound Roamers to return to the PLMN previously with Disaster Condition when the Disaster Inbound Roamers attempt to transit to 5GMM-CONNECTED mode.

No further enhancement is needed for handling security risks resulting from using broadcast signalling to convey information related to disaster roaming.
	Update AMF functionality

(page Disaster Inbound Roamers to trigger their return to the PLMN previously with Disaster Condition, etc.)
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