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2. Reason for Change
During the CT#90e-meeting in Dec. 2020, TR 24.811 v0.1.0 was agreed, which studies the support for minimization of service interruption (MINT). In TR 24.811 v0.1.0, Key Issue #1 is identified to study the notification of disaster condition to the UE.
The following questions are expected to be studied within the Key Issue #1:

-
How to deliver the information on the Disaster Condition of a PLMN in an area to the UE located in the area;

-
Which network functions or entities are involved for the delivery of the information;

-
Which PLMN(s) are responsible for the delivery of the information; and

-
What kind of information should be delivered to the UE.
This CR proposes a new solution for notification of disaster condition to the UE via non-3GPP access.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 v0.1.0.
* * * First Change * * * *

6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8

	X
	√
	
	
	
	
	
	
	


* * * Next Change * * * *

6.X
Solution #<X>: Notification of Disaster Condition to the UE via Non-3GPP Acess
6.X.1
Description
6.X.1.1
Introduction

This solution addresses Key Issue #1: Notification of Disaster Condition to the UE in subclause 5.1.
This solution is only applicable when the UE registers to 5G system via both 3GPP access and non-3GPP access.
6.X.1.2
Detailed description
It is assumed that the disaster mainly hit the 3GPP access of a specific PLMN in a specific area. This solution provides methods to support the notification of Disaster Condition to the UE when the UE registers to 5G system via both 3GPP access and non-3GPP access.
The UE can register in the same PLMN or different PLMNs via 3GPP access and non-3GPP access. The UE can register to PLMN via untrusted non-3GPP access or trusted non-3GPP access. Therefore, there are total four scenarios illustrated as below.

Scenario 1: UE registers in PLMN with Disaster Condition via both 3GPP access and untrusted non-3GPP access
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Fig 6.X.1-1. UE registers in PLMN with Disaster Condition via both 3GPP access and untrusted non-3GPP access
Fig 6.X.1-1 shows that the UE registers in the PLMN with Disaster Condition via both 3GPP access and untrusted non-3GPP access. The disaster mainly hit the 3GPP access, therefore the UE is only registers to the PLMN with Disaster Condition via untrusted non-3GPP access now.
When the PLMN with Disaster Condition notifies the UE of Disaster Condition via non-3GPP access, it is up to the UE whether select another PLMN without Disaster Condition via 3GPP access or just stay in the current PLMN with Disaster Condition via non-3GPP access.
Scenario 2: UE registers in PLMN with Disaster Condition via both 3GPP access and trusted non-3GPP access
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Fig 6.X.1-2. UE registers in PLMN with Disaster Condition via both 3GPP access and trusted non-3GPP access

Fig 6.X.1-2 shows that the UE registers in the PLMN with Disaster Condition via both 3GPP access and trusted non-3GPP access. The disaster mainly hit the 3GPP access, therefore the UE is only registers to the PLMN with Disaster Condition via trusted non-3GPP access now.
When the PLMN with Disaster Condition notifies the UE of Disaster Condition via non-3GPP access, it is up to the UE whether select another PLMN without Disaster Condition via 3GPP access or just stay in the current PLMN with Disaster Condition via non-3GPP access.
Scenario 3: UE registers in PLMN with Disaster Condition via 3GPP access and registers in PLMN without Disaster Condition via untrusted non-3GPP access
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Fig 6.X.1-3. UE registers in PLMN with Disaster Condition via 3GPP access and registers in PLMN without Disaster Condition via untrusted non-3GPP access
Fig. 6.X.1-3 shows that the UE registers in the PLMN with Disaster Condition via 3GPP access and registers in the PLMN without Disaster Condition via untrusted non-3GPP access. The disaster mainly hit the 3GPP access or the whole PLMN with Disaster Condition, therefore the UE is only registers to the PLMN without Disaster Condition via untrusted non-3GPP access now. The PLMN with Disaster Condition and the PLMN without Disaster Condition are in the same country.
When the PLMN without Disaster Condition notifies the UE of Disaster Condition via non-3GPP access, it is up to the UE whether select one PLMN without Disaster Condition via 3GPP access or just stay in the current PLMN without Disaster Condition via non-3GPP access.
Scenario 4: UE registers in PLMN with Disaster Condition via 3GPP access and registers in PLMN without Disaster Condition via trusted non-3GPP access
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Fig 6.X.1-4. UE registers in PLMN with Disaster Condition via 3GPP access and registers in PLMN without Disaster Condition via trusted non-3GPP access
Fig. 6.X.1-4 shows that the UE registers in the PLMN with Disaster Condition via 3GPP access and registers in the PLMN without Disaster Condition via trusted non-3GPP access. The disaster mainly hit the 3GPP access or the whole PLMN with Disaster Condition, therefore the UE is only registers to the PLMN without Disaster Condition via trusted non-3GPP access now. The PLMN with Disaster Condition and the PLMN without Disaster Condition are in the same country.
When the PLMN without Disaster Condition notifies the UE of Disaster Condition via non-3GPP access, it is up to the UE whether select one PLMN without Disaster Condition via 3GPP access or just stay in the current PLMN without Disaster Condition via non-3GPP access.

This solution proposes four different methods to notify the UE of Disaster Condition via non-3GPP access. The proposed methods apply for all four scenarios illustrated above.
Since the PLMN with Disaster Condition knows the disaster area and the PLMN without Disaster Condition is notified of the disaster area based on solution to KI#2: Notification of applicability on Disaster Condition to PLMNs without Disaster Condition, only UEs in the disaster area are notified of Disaster Condition.
Method 1: AMF notifies the UE of Disaster Condition via non-3GPP access
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Fig 6.X.1-5. AMF notifies the UE of Disaster Condition via non-3GPP access

The UE is in 5GMM-CONNECTED mode over non-3GPP access.
Option 1: The AMF initiates the NAS transport procedure via non-3GPP access by sending the DL NAS TRANSPORT message to the UE, which includes an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc.
NOTE 1:
Which NF or how to trigger the AMF to initiate the NAS transport procedure is based on the solution to KI#2: Notification of applicability on Disaster Condition to PLMNs without Disaster Condition.
Option 2: The AMF initiates the generic UE configuration update procedure via non-3GPP access by sending the CONFIGURATION UPDATE COMMAND message to the UE, which includes an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc.
When the UE is registered to PLMN with Disaster Condition via non-3GPP access, the AMF of PLMN with Disaster Condition sends an indication to the UE that Disaster Condition applies. When the UE is registered to PLMN without Disaster Condition via non-3GPP access, the AMF of PLMN without Disaster Condition sends PLMN ID(s) of PLMN(s) with Disaster Condition to the UE.
Method 2: N3IWF notifies the UE of Disaster Condition via untrusted non-3GPP access
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Fig 6.X.1-6. The N3IWF notifies the UE of Disaster Condition via untrusted non-3GPP access
The UE is in 5GMM-CONNECTED mode over non-3GPP access.
1. The N3IWF sends INFORMATIONAL Request message to the UE. The INFORMATIONAL Request message includes an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc.
When the UE is registered to PLMN with Disaster Condition via non-3GPP access, the N3IWF of PLMN with Disaster Condition sends an indication to the UE that Disaster Condition applies. When the UE is registered to PLMN without Disaster Condition via non-3GPP access, the N3IWF of PLMN without Disaster Condition sends PLMN ID(s) of PLMN(s) with Disaster Condition to the UE.
2. The UE sends an empty INFORMATIONAL Response message to the N3IWF to acknowledge the reception of the message.
Method 3: TNGF notifies the UE of Disaster Condition via trusted non-3GPP access
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Fig 6.X.1-7. The TNGF notifies the UE of Disaster Condition via trusted non-3GPP access
The UE is in 5GMM-CONNECTED mode over non-3GPP access.
1. The TNGF sends INFORMATIONAL Request message to the UE. The INFORMATIONAL Request message includes an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc.
When the UE is registered to PLMN with Disaster Condition via non-3GPP access, the TNGF of PLMN with Disaster Condition sends an indication to the UE that Disaster Condition applies. When the UE is registered to PLMN without Disaster Condition via non-3GPP access, the TNGF of PLMN without Disaster Condition sends PLMN ID(s) of PLMN(s) with Disaster Condition to the UE.
2. The UE sends an empty INFORMATIONAL Response message to the TNGF to acknowledge the reception of the message.
Method 4: TNAP advertises Disaster Condition to the UE
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Fig 6.X.1-8. The TNAP advertises Disaster Condition to the UE
1. The TNAP advertises an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc to the UE by using the ANQP protocol.
When the UE is registered to PLMN with Disaster Condition via non-3GPP access, the TNAP of PLMN with Disaster Condition advertises an indication to the UE that Disaster Condition applies. When the UE is registered to PLMN without Disaster Condition via non-3GPP access, the TNAP of PLMN without Disaster Condition advertises PLMN ID(s) of PLMN(s) with Disaster Condition to the UE.
6.X.2
Impacts on existing nodes and functionality
UE:
-
The UE supports handling of an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list, etc.
-
Conditionally, the UE sends INFORMATIONAL Response message to N3IWF/TNGF which acknowledges the reception of an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc.
AMF:

· Optionally, the AMF sends an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc to the UE using DL NAS TRANSPORT message via NAS transport procedure.
· Optionally, the AMF sends an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc to the UE using CONFIGURATION UPDATE COMMAND message via generic UE configuration update procedure.
N3IWF:

· Optionally, the N3IWF sends an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc to the UE using INFORMATIONAL Request message.

TNGF:

· Optionally, the TNGF sends an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc to the UE using INFORMATIONAL Request message.

TNAP:

· Optionally, the TNAP advertises an indication that Disaster Condition applies or the PLMN ID(s) of PLMN(s) with Disaster Condition, the recommended disaster roaming PLMN list and etc to the UE using ANQP protocol.
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