	
3GPP TSG-SA WG2 Meeting #151-e	S2-2204532
Electronic meeting, 16 – 20 May 2022

Source:	InterDigital
Title:	KI #6, New Sol: Local hosting network specific back-off timer
Document for:	Approval
Agenda item:	9.4
Work Item / Release:	FS_eNPN_Ph2 / Rel-18
Abstract of the contribution: This contribution proposes a new solution for Key Issue #6 in TR 23.700-08.
1.	 Discussion
This solution addresses aspects of Key Issue #6.
This solution describes how user plane and control plane overload caused by a high number of UEs returning from a temporary local access of a hosting network to their home network in a very short period of time can be mitigated.
2. Proposals
It is proposed to adopt the following text in TR 23.700-08.   
* * * * First Change (All new text) * * * *
[bookmark: _Toc43392636][bookmark: _Toc43475432][bookmark: _Toc50559043][bookmark: _Toc54940398][bookmark: _Toc54952113][bookmark: _Toc57233561][bookmark: _Toc68068873]6.x	Solution #X: Local hosting network specific back-off timer
[bookmark: _Toc23236015][bookmark: _Toc43392637][bookmark: _Toc43475433][bookmark: _Toc50559044][bookmark: _Toc54940399][bookmark: _Toc54952114][bookmark: _Toc57233562][bookmark: _Toc68068874]6.x.1	Introduction
This solution addresses the Key Issue #6. 
When a PLMN cannot accept a registration request due to congestion, the PLMN rejects the registration request with 5GMM cause value #22 (congestion) and assigns a value for back-off timer T3346 [7]. 
If the initial registration request is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a value for back-off timer T3346.
If the mobility and periodic registration update request is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a value for back-off timer T3346.
Assigning random back-off timer values from a pre-defined range that is the same for all different hosting networks may lead to unnecessary waiting time when the users return to their home network. As a local hosting network that provides localized services can be a temporary network, provide specific service(s) for a limited time (minutes to hours) and serve a variety of number of subscribers from different home networks (very low to very high number of users accessing the localized service), there can be a local hosting specific back-off timer range which can be used to spread out re-registration request from home network subscribers in a more effective way by means of waiting time. For example, if the number of users accessing to a hosting network is relatively small, a shorter range of backoff timer may be considered for these users.
This solution proposes a local hosting network-specific flexible back-off timer range and back-off timer assignment to spread out the registration attempts over time and limit the number of users attempting to register back to their home network simultaneously in order to avoid signaling overload and unnecessary waiting times for the returning users.
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The proposed solution focuses on hosting network-specific timer range that is used to trigger network re-selection process for the home network subscribers that have just terminated the local service.
When a UE has connected to a hosting network for a localized service(s) and attempted to register back to its home network, the UE uses a new registration type or indicator to indicate that the UE was temporarily connected to a local hosting network and now is requesting a re-registration to its home network. In this new registration type or indicator, the UE also indicates the identifier of the hosting network to its home network.
When a home network receives simultaneous registration requests with the hosting network re-registration information from a high number of its subscribers and cannot accept all the registration requests (congestion), the home network rejects the registration requests with a local hosting network-specific back-off timer. 
The home network uses the hosting network identifier information provided along with the new registration type or indicator sent by the UE, determines a local hosting network-specific back-off timer range that is specific to the identified local hosting network and assigns a value for a back-off timer to the UE from the local hosting network-specific back-off timer range.
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Figure 6.x.3-1 shows the flow of registration request with hosting network re-registration information and home network response to spread out any congestion by making use of local hosting network identifier and local hosting network specific timer range. It is worth to note that the given flow only considers the case when there is a congestion. In case that there is no congestion, the home network can handle the registration request with the hosting network re-registration information conventionally and sends a registration accept message. 



Figure 6.x.3-1 Application Function based network re-selection triggering procedure
Procedure:
1. UE sends REGISTRATION REQUEST message to its home network. In order to indicate that the UE has temporarily accessed to local service(s) provided by a local hosting network, UE includes an information in the REGISTRATION REQUEST message along with the local hosting network identifier.
2. In step 2a and 2b, it is considered that there is a congestion due to having high number of users sending REGISTRATION REQUEST messages to their home network and the home network cannot handle that many simultaneous registration requests. Therefore, in step 2a, the home network AMF determines the range of the local hosting network-specific back-off timer and assigns a value to UE from that range. In step 2b, the 5GMM cause that indicates the congestion and home network AMF provides the chosen back-off timer in the REGISTRATION REJECT message to the UE.
3. [bookmark: _Toc23326577][bookmark: _Toc31114325][bookmark: _Toc43392604][bookmark: _Toc43475400][bookmark: _Toc50559011][bookmark: _Toc54940366][bookmark: _Toc54952081][bookmark: _Toc57233529][bookmark: _Toc68068841]If the UE received the REGISTRATION REJECT message along with the local hosting network related 5GMM congestion cause and the associated timer, the UE waits until the expiry of the allocated back-off timer value. Upon the expiry of the back-off timer, the UE repeats step 1 and sends another REGISTRATION REQUEST message. 
6.x.4	Impacts on services, entities and interfaces
AMF:
· Support a new registration request type/indicator related local hosting network re-registration (i.e. “re-registration from hosting network” or “local network access indication”).
· Support a local hosting network-specific back-off timer range assignment.
UE:
· Support sending of the new registration request (i.e. “re-registration from hosting network” or “local network access indication”).

* * * * End of Changes * * * *
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