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Abstract of the contribution: This contribution proposes to update the solution #47 which addresses KI #6: Support for returning to home network.
Proposal
It is proposed to capture the following changes in TR 23.700-08.
* * * * Start of Changes * * * * 
6.47	Solution #47: Solution for mitigating overload at home network
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722][bookmark: _Hlk108521439]6.47.1	Introduction
The solution addresses the Key Issue #6: Support for returning to home network. Overload may happen when a high number of UEs attempt to re-register to their home network simultaneously after accessing a localized service from a temporary hosting network. This solution solves the problem of overloading at home network by deregistering UEs from the hosting network in an adaptive manner based on the input from the home network.   
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc93305723]6.47.2	Functional Description
This solution makes the following assumptions:
· There is a service level agreement between the hosting network and the home network. The hosting networks identities, locations, and the available localized services information are shared with the home network. 
· Hosting network subscribes to the home network AMF to get notification of the allowed maximum number of returning UEs from the hosting network to the home network AMF per unit time.
· Based on the subscription, the home network AMF determines the hosting network and the localized service specific the allowed maximum number of returning UEs to the home network per unit time and notifies to the hosting network AMF. For example, if there are 2000 UEs registered to the hosting network for accessing the localized service, the home network notifies to the hosting network that maximum 500 UEs can return to the home network per unit time for 4 time units.
· OAM coordinates with UDM and AMFs for selection of the allowed maximum number of returning UEs in hosting network based on the notification from the home network AMF. After the localized service is over, the hosting network selects the allowed maximum number of returning UEs and deregisters them simultaneously. For example, the hosting network selects 500 UEs from the total 2000 UEs at first unit time and deregisters the selected 500 UEs simultaneously (which 500 UEs selected for deregistration is implementation specific).
· If there is a change in the allowed maximum number of returning UEs to the home network AMF per unit time from the hosting network due to less or high number of attempts from the home network and other hosting networks UEs, then the home network AMF notifies the new value (i.e. the new allowed maximum number of returning UEs per unit time) to the hosting network in a new notification. For example, the home network notifies to the hosting network in a new notification that 1000 UEs can return to the home network AMF at third unit time due to change in network condition.
· The deregistered UEs select their home network or another hosting network and initiate the registration procedure.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]6.47.3	Procedures
[bookmark: _Toc16839386][bookmark: _Toc23236018]6.47.3.1 Adaptive deregistration procedure
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Figure 6.47.3-1: Adaptive deregistration procedure. 
1.	There is a service level agreement between the hosting network and the home network. Based on the agreement, the hosting networks identities, locations, and the localized services information are shared with the home network. 
2a. UE initiates registration with the hosting network for accessing the localized service. 
NOTE 1:	To identify the home network AMF of UEs, UEs share their home network given 5G-GUTI value while registering to the hosting network. In the case of roaming, UEs share 5G-GUTI of serving network that served last. Editor’s note: It is FFS that how UE deregistered from hosting network would select the same serving network that served last in roaming scenarios.
2b. The hosting network AMF accepts the registration of UE.
3a.	The hosting network subscribes for configuration service for deregistering UEs to the home network in an adaptive manner. The subscription request includes the hosting network ID, the localized service information, and the number of UEs registered for the localized service. 
NOTE 2: 	The interface between hosting network AMF and home network AMF can be direct or indirect. It is assumed that there is a bidirectional communication between hosting network AMF and home network AMF.
3b.	Upon receiving the subscription request from the hosting network, the home network AMF determines the hosting network and the localized service specific maximum allowed number of returning UEs to the home network per unit time, which is used for simultaneous deregistration at the hosting network.
	Based on the given number of UEs registered for the localized service in the hosting network, the localized service end time, and the number of UEs that can attempt to register from the home network and other hosting networks, the home network AMF determines the hosting network and the localized service specific the allowed maximum number of returning UEs per unit time to the home network. The home network AMF ensures that the total number of UEs attempting to register at a time from the home network and hosting networks do not exceed the maximum number of UEs that can be handled based on its processing capability in order to avoid congestion and overloading.
3c.	The home network AMF notifies to the hosting network the allowed maximum number of returning UEs to the home network AMF per unit time. The notification includes the hosting network ID, the allowed maximum number of returning UEs per unit time, valid time to follow this instruction, and the localized service information that UEs are accessing.
If there is a change in the allowed maximum number of returning UEs from the hosting network to the home network AMF per unit time due to increase or decrease in the number of UEs that can attempt to register from the home network and other hosting networks, then the home network AMF notifies the new value (the updated allowed maximum number of returning UEs) to the hosting network in a new notification. In this case, the hosting network follows the instruction in the new notification and discards the old notification, i.e. the new notification always has higher precedence than the old notification.
4.	The temporary localized service time is over at the hosting network.
5a. OAM coordinates with UDM and AMFs for selection of the allowed maximum number of returning UEs from hosting network based on the notification from the home network AMF. The selection is for simultaneous deregistration of UEs in an adaptive manner based on the notification from the home network AMF and ensures that the number of returning UEs from the hosting network do not exceed the maximum number of UEs the home network AMF can handle. 
There is a possibility that multiple AMFs in home network handle registration requests of UEs returning from hosting network and each home network AMF notified the allowed maximum number of returning UEs can be considered based on step 3 in that case.
NOTE 3:	The notified value of the allowed maximum number of returning UEs to the home network is valid until the valid time is expired.
5b.	The hosting network AMF initiates the simultaneous deregistration by sending Deregistration Request messages to the selected number of UEs in step 5a.
NOTE 4:	UEs may initiate deregistration procedure before the localized service is terminated. The hosting network AMF can handle UE-initiated deregistration requests as well. 
5c.	UEs deregister from the hosting network and the AMF accepts the deregistration. 
If UEs initiate Deregistration Request and the number UEs initiate the Deregistration Request procedure is higher than the allowed maximum number of returning UEs to the home network per unit time, then the hosting network AMF indicates the event with ‘the allowed maximum number of returning UEs exceeded’ parameter in a Deregistration Response message to that home network UEs. After deregistering from the hosting network, UEs which exceeded the allowed maximum number of returning UEs to that home network wait for a random amount of time before registering back to the home network or another hosting network. Otherwise, UEs initiate the registration procedure to their home network or another hosting network immediately after leaving the hosting network.
NOTE 5:	After deregistration, UEs place the hosting network NPN in a temporary forbidden list (a list of PLMN ID or SNPN ID which prohibits the UE to select the PLMN ID or SNPN IDs in this list for a certain period of time) and initiates automatic PLMN/SNPN network selection mode.
6.	Deregistered UEs leave the hosting network and initiate registration procedure to their home network or another hosting network.
[bookmark: _Toc93305725]7.	Once all UEs registered for the localized service are deregistered, the hosting network unsubscribes the configuration service from the home network. The request to unsubscribe configuration service for a temporary localized service includes the hosting network ID and the localized service information. 
6.47.4	Impacts on services, entities, and interfaces
UE
-	For the AMF-initiated Deregistration Request message, the UE completes the deregistration procedure.
-	If the option with the new parameter ‘the allowed maximum number of returning UEs exceeded’ is used, the UE shall first run a random timer and wait until the random timer expires before initiating registration back to the home network or another hosting network.
AMF
-	Supports to determine the hosting network and the localized service specific the allowed maximum number of returning UEs to the home network.
-	Triggers network-initiated adaptive deregistration procedure. 
OAM
· Supports to coordinate with UDM and AMFs for selection of the allowed maximum number of returning UEs from hosting network based on the notification from the home network AMF.

* * * * End of Changes * * * * 
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