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1. Introduction
In CT1#126e meeting, a study item proposal on CT aspects of Support for Minimization of service Interruption (MINT) was agreed. Although the SID shall be approved at CT#90 in December first, CT1 is expected to do some initial work in CT1#127e meeting. In this paper, we will analyse the key issues on MINT, and would like to propose to add key issues for CT1 study on MINT.
2. Stage 1 requirements
During the study phase and the normative phase of MINT in SA WG1, the following service requirements are added to 3GPP TS 22.011 and 3GPP TS 22.261.

TS 22.011 v 17.2.0, 

· In subclause 1.2.1 (Definitions)

Disaster Condition

This is the condition that a government decides whether applicable or not based on, e.g. a natural disaster or a man-made disaster. When this condition applies service interruptions and failures will be mitigated.
· In subclause 3.2.2.2 (Network Selection – Procedures - At switch-on or recovery from lack of coverage)
(…)
A)
Automatic network selection mode
(…)
In the case of a UE operating in UE operation mode A or B, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM. This data field may be extended in the ME memory (see clause 3.2.2.4). In the case of a UE operating in UE operation mode C, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM or in the list of "forbidden PLMNs for GPRS service" in the ME. When there is no available PLMN except for PLMNs in the "Forbidden PLMN" data field in the SIM/USIM, and the available PLMNs indicate that Disaster Condition applies, this PLMN shall be considered allowable for registration to the UE while the Disaster Condition is applicable.
(…)
· In subclause 3.2.2.4.1 (Network Selection – Procedures - Mobile Station reactions to indications of service restriction from the network - "Permanent" PLMN restriction)
(…)
If a successful registration is achieved on a PLMN in the "Forbidden PLMN" list, the PLMN shall be deleted from the list. However, if successful registration is achieved on a PLMN in the "Forbidden PLMN" list while Disaster Condition applies, the PLMN shall not be deleted from "Forbidden PLMN" list.
TS 22.261 v 17.4.0, 

· In subclause 3.1 (Definitions)

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.

· In subclause 6.31 (Minimization of Service Interruption)
6.31.1
Description

A mobile network may fail to provide service in the event of a disaster (for example a fire.) The requirements listed in this clause provide the 5GS with the capability to mitigate interruption of service. UEs may obtain service in the event of a disaster, if there are PLMN operators prepared to offer service. The minimization of service interruption is constrained to a particular time and place. To reduce the impact to the 5G System of supporting Disaster Roaming, the potential congestion resulting from an influx or outflux of Disaster Inbound Roamers is taken into account.

6.31.2
Requirements

6.31.2.1
General

Subject to regulatory requirements or operator's policy, 3GPP system shall be able to enable a UE of a given PLMN to obtain connectivity service (e.g. voice call, mobile data service) from another PLMN for the area where a Disaster Condition applies.
6.31.2.2
Disaster Condition

The 3GPP system shall enable UEs to obtain information that a Disaster Condition applies to a particular PLMN or PLMNs.

NOTE:  If a UE has no coverage of its HPLMN, then obtains information that a Disaster Condition applies to the UE's HPLMN, the UE can register with a PLMN offering Disaster Roaming service.

The 3GPP system shall support means for a PLMN operator to be aware of the area where Disaster Condition applies. 

The 3GPP system shall be able to support provision of service to Disaster Inbound Roamer only within the specific region where Disaster Condition applies.

The 3GPP system shall be able to provide efficient means for a network to inform Disaster Inbound roamers that a Disaster Condition is no longer applicable.

Subject to regulatory requirements or operator’s policy, the 3GPP system shall support a PLMN operator to be made aware of the failure or recovery of other PLMN(s) in the same country when the Disaster Condition is applies, or when the Disaster Condition is not applicable.

6.31.2.3
Disaster Roaming

The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list. 

The 3GPP system shall provide means to enable that a Disaster Condition applies to UEs of a specific PLMN.

The 3GPP system shall be able to provide a resource efficient means for a PLMN to indicate to potential Disaster Inbound Roamers whether they can access the PLMN or not.

Disaster Inbound Roamers shall perform network reselection when a Disaster Condition has ended.

The 3GPP system shall minimize congestion caused by Disaster Roaming. 

3GPP system shall be able to collect charging information for a Disaster Inbound Roamer with information about the applied disaster condition.

3. Discussion
In CT1#126e meeting, there were two proposals on the key issues for FS_MINT-CT, which are C1-205944 provided by Qualcomm and C1-206292 provided by LG Electronics. 
In C1-205944 from Qualcomm, the following key issues were proposed.

· KI#1: How are subscribers notified that a “Disaster Condition” applies?

· KI#2: How are other PLMNs (= not subject to the disaster) notified that a “Disaster Condition” applies / no longer applies?

· KI#3: How do other PLMNs (= not subject to the disaster) indicate that they can accept “Disaster Inbound Roamers”?

· KI#4: How do other PLMNs (= not subject to the disaster) authenticate “Disaster Inbound Roamers”?

· KI#5: How are subscribers notified that the “Disaster Condition” no longer applies?

· KI#6 (from SA LS in SP-200880): How to ensure one PLMN failure does not lead to signalling overload in other PLMNs?

· KI#7 (from SA LS in SP-200880): How to avoid “returning UEs” overloading the PLMN that had earlier failed?

In C1-206292 from LG Electronics, the following key issues were proposed.

· the stage-2 of MINT feature whether there is any CN impact required.

· Disaster condition notification aspects

· how a UE can obtain information of particular PLMN(s) when a Disaster Condition applies;

· how a UE and roaming PLMN(s) can be provisioned of the area where a Disaster Condition applies;

· how a UE can be aware of the failure of a PLMN when a Disaster condition applies;

· how roaming PLMN(s) can determine and indicate to potential Disaster Inbound Roamers whether they can access the PLMN or not;

· how a UE can access PLMNs in a forbidden PLMN list if a Disaster condition applies;

· Returning / Recovery aspects

· how a UE and roaming PLMN(s) can be aware of the recovery of a PLMN used to be in the Disaster Condition and reselect the PLMN;

· The congestion control aspects

· how the PLMN providing disaster roaming can minimize congestion caused by the Disaster Roaming; and

· how to avoid "returning UEs" overloading the PLMN that had earlier failed;

Since the most of key issues proposed in both papers are based on the stage 1 requirements and the LS from TSG SA (C1-205884), they have commonalities while some issues don’t. Considering these two papers along with the stage 1 requirements, the author would like to propose consolidated key issues for FS_MINT-CT. Also this analysis reflects the discussion during the conference call for FS_MINT-CT which was held on 2 Nov 2020.

Key Issue #1. Notification of disaster condition to the UE
This corresponds to the KI#1 "How are subscribers notified that a “Disaster Condition” applies?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261
The 3GPP system shall enable UEs to obtain information that a Disaster Condition applies to a particular PLMN or PLMNs.

NOTE:  If a UE has no coverage of its HPLMN, then obtains information that a Disaster Condition applies to the UE's HPLMN, the UE can register with a PLMN offering Disaster Roaming service.
The 3GPP system shall provide means to enable that a Disaster Condition applies to UEs of a specific PLMN.
The key issue proposal is provided in C1-207376.

Key Issue #2. Notification of applicability on disaster condition to other PLMNs not subject to the disaster
This corresponds to the KI#2 " How are other PLMNs (= not subject to the disaster) notified that a “Disaster Condition” applies / no longer applies?” applies?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261

Subject to regulatory requirements or operator’s policy, the 3GPP system shall support a PLMN operator to be made aware of the failure or recovery of other PLMN(s) in the same country when the Disaster Condition is applies, or when the Disaster Condition is not applicable.

The 3GPP system shall support means for a PLMN operator to be aware of the area where Disaster Condition applies. 
The key issue proposal is provided in C1-207377.

Key Issue #3. Indication of accessibility from other PLMNs not subject to disaster to the UE
This corresponds to the KI#3 "How do other PLMNs (= not subject to the disaster) indicate that they can accept “Disaster Inbound Roamers”?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261

The 3GPP system shall be able to provide a resource efficient means for a PLMN to indicate to potential Disaster Inbound Roamers whether they can access the PLMN or not.
The key issue proposal is provided in C1-207378.

Key Issue #4. Registration to the roaming PLMN not subject to the disaster in case of the "disaster condition"

This key issue will investigate an end-to-end procedure between a UE from a PLMN subject to the disaster and a PLMN providing disaster roaming services when they are notified of “disaster condition”. This key issue will also include the KI#4 " How do other PLMNs (= not subject to the disaster) authenticate “Disaster Inbound Roamers" in C1-205944.

This Key issue will try to resolve the following service requirements in TS 22.261

3GPP system shall be able to collect charging information for a Disaster Inbound Roamer with information about the applied disaster condition.
The 3GPP system shall be able to support provision of service to Disaster Inbound Roamer only within the specific region where Disaster Condition applies.
Note that the second service requirement quoted above is focussing on “provision of services only within the specific region”, not on the provision of service itself. The use cases 5.3 and 5.4 in TR22.831 cover this scenario where the Disaster Inbound Roamers need to be in a specific area to receive the disaster roaming services.

The key issue proposal is provided in C1-207379.

Key Issue #5. PLMN selection when the “disaster condition” applies

This Key issue will try to resolve the following service requirements in TS 22.261 and TS 22.011.
The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list. 
When there is no available PLMN except for PLMNs in the "Forbidden PLMN" data field in the SIM/USIM, and the available PLMNs indicate that Disaster Condition applies, this PLMN shall be considered allowable for registration to the UE while the Disaster Condition is applicable. (TS 22.011)
If a successful registration is achieved on a PLMN in the "Forbidden PLMN" list, the PLMN shall be deleted from the list. However, if successful registration is achieved on a PLMN in the "Forbidden PLMN" list while Disaster Condition applies, the PLMN shall not be deleted from "Forbidden PLMN" list. (TS 22.011)

The key issue proposal is provided in C1-207229 by vivo.

Key Issue #6. Notification of disaster termination to the UEs
This corresponds to the KI#5 "How are subscribers notified that the “Disaster Condition” no longer applies?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261

The 3GPP system shall be able to provide efficient means for a network to inform Disaster Inbound roamers that a Disaster Condition is no longer applicable.
Disaster Inbound Roamers shall perform network reselection when a Disaster Condition has ended.
The key issue proposal is provided in C1-207380.

Key Issue #7. Prevention of signalling overload in PLMNs not subject to disaster
This corresponds to the KI#6 "(from SA LS in SP-200880): How to ensure one PLMN failure does not lead to signalling overload in other PLMNs?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261

The 3GPP system shall minimize congestion caused by Disaster Roaming. 
This Key Issue is specifically mentioned in the LS from TSG SA (C1-205884) as follows:

TSG SA has discussed the matter in their SA#89-e meeting and agreed that CT1 has a study item including 

a) How one PLMN failure does not lead to signalling overload in other PLMNs; and

The key issue proposal is provided in C1-207222 by Qualcomm Incorporated.
Key Issue #8. Prevention of signalling overload by returning UEs in PLMN previously subject to disaster
This corresponds to the KI#7 "(from SA LS in SP-200880): How to avoid “returning UEs” overloading the PLMN that had earlier failed?" in C1-205944. This Key issue will try to resolve the following service requirements in TS 22.261

The 3GPP system shall minimize congestion caused by Disaster Roaming. 
This Key Issue is specifically mentioned in the LS from TSG SA (C1-205884) as follows:

b) how to avoid “returning UEs” overloading the PLMN that had earlier failed.\

The key issue proposal is provided in C1-207223 by Qualcomm Incorporated.

4. Conclusion
It is proposed to add the following key issues to TR 24.xxx for FS_MINT-CT.
Key Issue #1. Notification of disaster condition to the UE
Key Issue #2. Notification of applicability on disaster condition to other PLMNs not subject to the disaster
Key Issue #3. Indication of accessibility from other PLMNs not subject to disaster to the UE

Key Issue #4. Registration to the roaming PLMN not subject to the disaster in case of the "disaster condition"

Key Issue #5. PLMN selection when the “disaster condition” applies

Key Issue #6. Notification of disaster termination to the UEs
Key Issue #7. Prevention of signalling overload in PLMNs not subject to disaster

Key Issue #8. Prevention of signalling overload by returning UEs in PLMN previously subject to disaster
The key issue proposals are provided in C1-207376, C1-207377, C1-207378, C1-207379, C1-207229 (vivo), C1-207380, C1-207222 (Qualcomm) and C1-207223 (Qualcomm) respectively.[image: image1.jpg])




