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Abstract of the contribution: This contribution proposes a solution for congestion and overload control for mobility management.
Introduction
An essential aspect of Key Issue #3 on mobility framework is to study:
-
How to efficiently control CP signalling for mobility management in case of congestion and/or overloaded situation, including:
-
studying with which granularity (e.g. per UE, per group, per network slice) CP signalling can be controlled; and
-
studying the interaction with access control functionality to prioritize the services by the operator's policy.
The proposed solution is based on the following observations:

· The CP function performs NAS level congestion control to prevent mobility management signalling requests (e.g. Attach Request, TAU Request, Service Request) from UEs as in the EPS.
· When a NAS signalling request is rejected, a mobility management back-off timer may be sent by the CP function and the CP function may store the back-off time per UE class and if the CP function maintains. The CP function may immediately reject any subsequent requests from the UE before the stored back-off time is expired.
· While the mobility management back-off timer is running, the UE shall not initiate any NAS signalling request for mobility management procedures except for high priority access, emergency services and mobile terminated services and except for the access configured for higher UE class (e.g. low priority, medium priority, high priority).
· The group specific NAS level congestion control applies to a specific group of UEs as in the EPS. A UE may belong to a group or multiple groups and the CP function performs the group specific NAS level congestion control to an UE.
· The CP function performs overload control for avoiding and handling overload situations. The CP function shall restrict the load that its ANs are generating on it. While the overload control is performing, the AN rejects RRC connection requests that are for non-emergency, non-mobile terminated services, and non-high priority mobile originated services.
This contribution proposes a NAS level mobility management congestion control mechanism and overload control mechanism per UE and/or per group. 
Proposal

It is proposed to add the following changes to the TR 23.799.

* * * * Start of 1st Change * * * *
All NEW text to TR 23.799
6.3.X
Solution 3.X: Congestion and Overload control for Mobility Management

This solution applies to key issue 3 on mobility framework. Specifically, the solution addresses the following:
-
How to efficiently control CP signalling for mobility management in case of congestion and/or overloaded situation, including:

-
studying with which granularity (e.g. per UE, per group, per network slice) CP signalling can be controlled; and

-
studying the interaction with access control functionality to prioritize the services by the operator's policy.
6.3.X.1
Architecture description

In NextGen system, NAS level mobility management congestion control and overload control may be performed in a similar way as EPS (i.e. a back-off mechanism)
Under certain congestion/overload situations, the CP function shall perform NAS level mobility management congestion control to prevent mobility management signalling requests (e.g. Attach Request, TAU Request, Service Request) from UEs. While NAS level mobility management congestion control is performing, the CP function may reject mobility management signalling requests from UEs. When a NAS signalling request is rejected, a mobility management back-off timer may be sent by the CP function and the CP function may store the back-off time per UE class and if the CP function maintains. The CP function may immediately reject any subsequent request from the UE before the stored back-off time is expired.

While the mobility management back-off timer is running, the UE shall not initiate any NAS signalling request for mobility management procedures except for high priority access (i.e. AC 11-15), emergency services and mobile terminated services (i.e. paging response) and except for the access configured for higher UE class (e.g. low priority, medium priority, high priority).

While the mobility management back-off timer is running, the UE configured for high access priority is allowed to initiate the mobility management procedures without low access priority if the back-off timer was started due to a reject message received in response to a request with low access priority.

Also, the CP function performs the group specific NAS level congestion control to an UE which may belong to a group or multiple groups based on the UE's subscription information provided by the HSS. Each group has a group identifier assigned and the corresponding group identifier is stored in the UE's subscription data in the HSS. A UE is not aware of the group identifier(s) that the UE belongs to. When the group specific NAS level congestion control for mobility management signalling is active for a particular group, the CP function’s behaviour is similar to that of general NAS level mobility management congestion control.

Furthermore, the CP function performs overload control for avoiding and handling overload situations. The CP function shall restrict the load that its ANs are generating on it. When the overload control is active, the AN rejects RRC connection requests that are for non-emergency, non-mobile terminated services, and non-high priority mobile originated services from UEs. The AN can reject RRC connection request based on UE class (e.g. low priority, medium priority, high priority).
Editor’s note:
Whether NAS level mobility management congestion control is performed per network slice instance is FFS.
Editor’s note:
The interaction with access control functionality to prioritize the services is FFS.
6.3.X.2
Function description 
6.3.X.2.1
NAS level mobility management congestion control
The NAS level mobility management congestion control procedure is depicted in Figure 6.3.X.2-1. 
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Figure 6.3.X.2-1: NAS level mobility management congestion control 
0.
The NextGen Core CP function detects congestion situations. 
1.
The UE sends NAS signalling requests for mobility management (e.g. Attach Request, TAU Request, Service Request) to the NextGen Core CP function.
2.
The NextGen Core CP function may retrieve UE’s subscription information. 
3.
Under certain congestion situations, if UE belongs to a particular group, the NextGen Core CP function may perform group specific NAS level congestion control for mobility management. Otherwise, the NextGen Core CP function performs (general) NAS level mobility management congestion control.
4.
The NextGen Core CP function rejects NAS signalling requests for mobility management (e.g. Attach Request, TAU Request, Service Request) with a back-off timer from UEs.
5.
The UE shall not initiate subsequent NAS signalling requests for mobility management until the mobility management back-off timer is expired.
6.3.X.2.2
CP function control of overload
The NextGen Core CP function overload control procedure is depicted in Figure 6.3.X.2-2. 
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Figure 6.3.X.2-2: CP function control of overload
0.
The NextGen Core CP function detects overload situations. 
1.
The NextGen Core CP function sends an Overload Start message to the AN.
2.
The AN performs overload control. 
3.
The UE sends a RRC Connection requests to the AN.
4.
The AN rejects the RRC Connection requests with a back-off timer from UEs.
5.
The UE shall not initiate subsequent RRC Connection requests until the back-off timer is expired.
6.
The NextGen Core CP function detects overload situations are alleviated.
7.
The NextGen Core CP function sends an Overload Stop message to the AN.
8.
The AN stops overload control.
6.3.X.3
Solution evaluation 
Editor's note: This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

* * * * End of Changes * * * *
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4. CP Function rejects NAS requests for mobility management (e.g. Attach Request, TAU Request, Service Request) with a back-off timer from UEs
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