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1. Introduction
This pCR attempts to provide a UE-based solution for Key Issue #7 provided in TR 24.811

 KI#7: Prevention of signalling overload in PLMNs without Disaster Condition
2. Reason for Change
As per discussed in C1-210259, for resolving KI#7, following solution is provided:

3. Conclusions

4. Proposal

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

6.X
Solution X7: List if PLMNs to be used while in Disaster condition
6.X.1
General

This solution aims at solving the below study items in key issue #7

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;
UE is provided with “List of PLMNs to be used while in Disaster condition”. The order in which the PLMNs are arranged in the list by the HPLMN (or serving PLMN) is the order in which the UE shall prioritize the forbidden PLMNs during PLMN selection. Also the list is populated with a minium wait time per PLMN which will help to reduce the signalling overload on the network following the mass migration.
6.X.2
Solution description
When a disaster happens, the network will become unresponsive. So it is good to prepare the UE for disaster even before the disaster happens. So it is always better to provide the UE with the information that it can use to minimize the service interruption before the disaster happens in the form of a “List of PLMNs to be used while in Disaster condition”.The list can be 

a) Stored in the SIM card

b) Stored in the Non Volatile memory of the ME
c) Provided by NAS signalling messages via 3GPP or non-3GPP access.
Serving PLMN can arrange the PLMNs in “List of PLMNs to be used while in Disaster condition” in the particular order so as to direct the UE to different PLMNs to avoid the overload on the network.
PLMNs in “List of PLMNs to be used while in Disaster condition” are arranged in a particular order by the serving PLMN. Serving PLMN knows exactly how many PLMNs are there in an area before hand and so when assigning the “List of PLMNs to be used while in Disaster condition”, it provides the UE with a priority order.
For example, consider the scenario where PLMN DC is the PLMN that is in disaster condition. PLMN NDC_1 and PLMN NDC_2 are the 2 PLMNs that are Not in Disaster condition and have coverage in the area where the disaster happened.
For UE1, PLMN DC can assign “List of PLMNs to be used while in Disaster condition” as {PLMN NDC_1, PLMN NDC_2} and for UE2, PLMN DC can assign the “List of PLMNs to be used while in Disaster condition”. As {PLMN NDC_2, PLMN NDC_1}. If both the PLMNs NDC_1 and PLMN NDC_2 are available for the UEs, they need to give priority to the order in which the PLMNs are populated in “List of PLMNs to be used while in Disaster condition”.

So in this case UE1 will go to PLMN NDC1 and UE2 will go to PLMN NDC2. The serving PLMN can thus equally distribute 

In addition to the PLMN IDs of the PLMN, there can be a timer associated which indicates a ‘minimum wait time’ that the UE should wait to perform registration on the PLMN following a disaster condition.
Each of the entry of PLMN in “List of PLMNs to be used while in Disaster condition” is also associated with a ‘minimum wait time’ timer which is used to control the registration attempt. UE shall not perform a registration until the ‘minimum wait time’ timer has expired. This will also give the NW a chance to provide service to the UEs based on its priority. For a high priority device the value of the minimum wait time can be set to a very low value. 

Right now in NAS, a random timer value is used in some situations, advantages of have a ‘minimum wait time’ value is that the registration of the UEs can be arranged in a more controlled way. Some UEs can also be given priority. 

It can also be that the UE can have a random timer started after the minimum wait time is over which will also ensure less signalling load on the network.
Editor's note: It is FFS how AMF of the PLMN which might have a Disaster condition in future, can determine an appropriate value of the minimal wait time, to be applicable when the UE accesses PLMN offering Disaster Roaming once the Disaster condition occurs.
6.X.3
Impacts on existing nodes and functionality
Impacts on the PLMN selection functionality and also the timing of the registration update procedure once the disaster has happened.
- UE needs to handle the minium wait time to control the timing of registration update procedure.

- AMF needs to provide UE with the minium wait time.
* * * End of Change * * * *
