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2. Discussion
It is not clear whether MINT solutions are expected to be applicable in the following use cases:
Use-case-1) A UE of HPLMN D powers up for the 1st time, does not discover any available and allowable PLMN but discovers that PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A), PLMN A is in UE's list of forbidden PLMNs, and PLMN A offers Disaster Roaming to UEs of PLMN D.

Use-case-2) A UE of HPLMN H arrives into a new country. Upon landing, the user powers up the UE. The UE discovers only one available PLMN (call PLMN A) and discovers that PLMN D has Disaster Condition. PLMN A offers Disaster Roaming to UEs of PLMN D. Neither PLMN A nor PLMN D are in UE's list of forbidden PLMNs. The UE selects PLMN A, attempts to register for non-disaster roaming and is rejected with non-integrity protected 5GMM cause #11 which triggers the UE to add PLMN A into UE's list of forbidden PLMNs.
Use-case-3) A UE of HPLMN D powers up for the 1st time, discovers and selects PLMN D but before registration is completed, PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A), PLMN A is in UE's list of forbidden PLMNs, and PLMN A offers Disaster Roaming to UEs of PLMN D.

Use-case-4) A UE of HPLMN H arrives into a country, discovers and selects PLMN D but before registration is completed, PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A), PLMN A is in UE's list of forbidden PLMNs, and PLMN A offers Disaster Roaming to UEs of PLMN D.

Use-case-5) A UE of HPLMN H registered in UE's HPLMN. The UE gets out of coverages of PLMN H (no disaster, just regular out-of-coverage) and discovers a allowed PLMN D (national roaming). The UE wants to re-select to PLMN D but before registration is completed, PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A), PLMN A is in UE's list of forbidden PLMNs, and PLMN A offers Disaster Roaming to UEs of the PLMN D.

22.261 requirements refer to a UE and a PLMN without restricting to registered PLMN only.
-------------------

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.

-------------------

The informative 22.261 requirements refer to "mitigate interruption of service" and "minimization of service interruption" which some companies interpret as implication that the UE was registered in PLMN D before Disaster Condition starts applying in PLMN D. On the other hand, it can also be interpretted as interruption of PLMN D providing service to all its UEs (not just a particular UE).

Furthermore, NOTE in subclause 6.31.2.2 maps well to Use-case-4.
4. Proposal

It is proposed to record the following in 3GPP TS 24.811. 
* * * Change * * *

4.2
Architectural Requirements
The system shall satisfy the stage-1 requirements in TS 22.261 [3] subclause 6.31 and TS 22.011 [2] subclause 3.2.2.
The solution shall enable a UE of a selected PLMN (HPLMN or VPLMN) with Disaster Condition, to select and register on another PLMN without Disaster Condition in UE's forbidden PLMN list when no other PLMN is available except for PLMNs in UE's forbidden PLMN list and the PLMN without Disaster Condition is able to accept Disaster Inbound Roamers from the PLMN with Disaster Condition.
The solution shall enable a UE to detect that a Disaster Condition applies to PLMN D, where PLMN D is the UE's HPLMN or a PLMN not in the UE's forbidden PLMNs list, regardless of whether the UE is registered in PLMN D or not. When the UE detects that a Disaster Condition applies to PLMN D, the solution shall enable the UE to select and to register on another PLMN without Disaster Condition in the UE's forbidden PLMNs list when no other PLMN is available except for PLMNs in the UE's forbidden PLMNs list and the PLMN without Disaster Condition is able to accept Disaster Inbound Roamers from the PLMN with Disaster Condition.
* * * Change * * *

8.4
Conclusions on Key Issue #4

Editor's Note:
The conclusions stated below for the Key Issue #4 are incomplete and preliminary.
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.
If the UE does not have a valid 5G-GUTI assigned by the PLMN with Disaster Condition and either the PLMN with Disaster Condition is not HPLMN of the UE or the UE does not provide SUCI, the UE shall indicate the PLMN with Disaster Condition in the REGISTRATION REQUEST. The AMF of the PLMN providing disaster roaming shall identify the PLMN with Disaster Condition of the UE based on the PLMN with Disaster Condition indicated in the REGISTRATION REQUEST, 5G-GUTI or SUCI.
* * * Change * * *

8.5
Conclusions on Key Issue #5

Editor's Note:
The conclusions stated below for the Key Issue #5 are incomplete and preliminary.
The solution #51 is not progressed in the normative phase of FS_MINT-CT.
The higher priority PLMN search can be modified under the Disaster Condition.

The PLMN providing disaster roaming shall not be removed from the list of forbidden PLMNs.
When UE's RPLMN is not available, there is no available non-forbidden PLMN, no PLMN offers disaster roaming to UEs of UE's RPLMN, and an available PLMN offers disaster roaming to UEs of a non-forbidden PLMN with Disaster Condition, the UE shall select the PLMN offering disaster roaming to UEs of the non-forbidden PLMN with Disaster Condition. If there are several non-forbidden PLMNs with Disaster Condition, the UE shall consider the PLMN with Disaster Condition based on the priority of the PLMNs as described in 3GPP TS 23.122 [7] clause 4.4.3. 
