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1. Introduction
One of the key issues (KIs) that is listed in TR 24.811 is about the notification of a disaster condition (DC) to the UE (in KI#1). This pCR provides a solution to KI#1, in particular for a  UE that is registered to the same PLMN via the 3GPP and non-3GPP access.
The pCR also addresses one aspect of KI#7 so as to avoid signaling overlaod in PLMNs without a DC.

2. Reason for Change
KI#1 in TR 24.811 lists a few questions which need to be studied as follows:
a) How to deliver the information on the Disaster Condition of a PLMN in an area to the UE located in the area;

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

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

d) What kind of information should be delivered to the UE.
KI#7 in TR 24.811 lists the following questions that need to be studied:
a) How to distribute the subscribers of the PLMN with Disaster Condition between the PLMNs without Disaster Condition available in the area where the Disaster Condition applies, so as to share the load as evenly as possible between the PLMNs without Disaster Condition;

b) How to stagger the arrival of UEs in the PLMNs without Disaster Condition, so as to spread out registration attempts over time and keep the number of UEs attempting to register simultaneously within a manageable limit;

c) How to use new Access Identity 3 for the purpose of Disaster Inbound Roamer access control and signalling overload prevention in the PLMNs without Disaster Condition;

d) How to enable a PLMN without Disaster Condition to efficiently prevent Disaster Inbound Roamers from attempting registration on the PLMN when the PLMN can no longer accept Disaster Inbound Roamers due to congestion.

This pCR attempts to address all the questions related to KI#1  above for the scenario in which a UE is registered to the same PLMN, say PLMN X, where PLMN X faces a DC in a specific area. 
The pCR also addresses question b) of KI#7 with regards to staggering the arrival of UEs in PLMNs without a DC.

The UE is registered over the 3GPP access and also over the non-3GPP access to the same PLMN which later experiences a DC that impacts the 3GPP access.
The serving AMF is aware of the area of the DC based on which the AMF knows that a UE in 5GMM-CONNECTED mode over the non-3GPP access is within the area of the DC. For this UE, the AMF notifies the UE about the DC and may provide a list of PLMNs that the UE can use to register on a PLMN without a DC. To spread the time at which UEs access a PLMN without a DC, the AMF provides a timer whose value indicates a “wait time” before the UE attempts to register on a target PLMN without a DC.
The UE, upon reception of this notification may, based on local policies, either choose to transfer the PDU sessions from the 3GPP access to non-3GPP access, or attempt to register on one of the PLMNs that have been received.

If the UE determines to register on a PLMN without a DC, and the UE receives a timer representing a “wait time” from the AMF, the UE starts a timer upon the expiry of which the UE then attempts to register on a PLMN that does not have a DC.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 V0.1.0.
* * * Start Change * * * *

6.X
Solution #YY: Indicating to the UE, via non-3GPP access, the applicability of a disaster condition to the 3GPP access of the same PLMN
6.X.1
Description
6.X.1.1
Introduction

This solution corresponds to KI#1 on Notification of Disaster Condition to the UE (see section 5.1).

The solution also addresses one of the question in KI#7 on Prevention of signalling overload in PLMNs without Disaster Condition, in particular:

-
“How to stagger the arrival of UEs in the PLMNs without Disaster Condition, so as to spread out registration attempts over time and keep the number of UEs attempting to register simultaneously within a manageable limit”.
6.X.1.2
Detailed description

This solution is for a UE that is registered to the same PLMN, say PLMN X, over the 3GPP access and over the non-3GPP access.
PLMN X experiences a disaster condition that impacts the 3GPP RAN. The serving AMF determines that a UE which is in 5GMM-CONNECTED mode over the non-3GPP access is within the area of the disaster condition. 

The AMF notifies the UE with a NAS message, e.g. Configuration Update Command message, about a disaster condition has occurred for the 3GPP access. The AMF may provide a list of PLMNs, optionally in a prioritized order, that the UE can use to register on a target PLMN which does not have a disaster condition.
To avoid numerous simultaneous registration attempts on a target PLMN, the AMF may provide a “wait timer” that indicates a period during which the UE should wait before attempting to register on a target PLMN.
The AMF may also provide the UE with an “expected duration of disaster” that represents a time during which the disaster is expected to last and after which UE can attempt to return to PLMN that experienced a disaster condition over the 3GPP access.
When the UE receives a notification about the disaster condition, the UE, based on local policy, may decide to register to another PLMN (without a disaster condition) over the 3GPP access, or transfer its PDU session(s) from the 3GPP access to the non-3GPP access. 
If the UE determines to register to a PLMN (without a disaster condition) over the 3GPP access, the UE uses the list of PLMN, if received from the network, to register on a target PLMN. Additionally, if a “wait timer” is received from the network, the UE starts a timer based on the received “wait timer” value and attempts to registers to a target PLMN (without a disaster condition) after this timer expires. Otherwise if no “wait timer” was received, the UE can immediately attempt to register on a target PLMN. If provided with an “expected duration of disaster” and the the indicated time elapses, the UE may then attempt to return (and register over the 3GPP access) to this PLMN if it is detected.
If the UE determines to not register with another PLMN (without a disaster condition) over the 3GPP access and decides to transfer its PDU session(s) from the 3GPP access to the non-3GPP access, the UE intiates the PDU session establishment procedure to transfer one or more PDU session from the 3GPP access to the non-3GPP access. The UE may disable its 3GPP access to save power resulting from any PLMN search on the 3GPP access.
6.X.2
Impacts on existing nodes and functionlity
The following impacts can be identified:

· AMF

· Notifying the UE over the non-3GPP access about a disaster condition that has impacted the 3GPP access

· Optionally providing a list of target PLMNs to the UE

· Optionally providing a “wait timer” to stagger UE access to a target PLMN
· Optionally providing an “expected duration of disaster” representing the time that the disaster condition is expected to remain
· UE
· Handle of a notification over the non-3GPP access about a disaster condition that impacted the 3GPP access

· Optionally handling a list of PLMNs that the UE can use for registering in a PLMN without a disaster condition 

· Optionally handling a “wait timer” to guard when the UE can attempt to register on a target PLMN without a disaster condition
· Optionally handling an “expected duration of disaster” timer to decide when to attempt to return to the PLMN that faced the disaster condition.
* * * End Change * * * *

