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Abstract of the contribution: This paper proposes a solution to mitigate user plane and control plane overload when large number of UEs return from a hosting network to their home network, referred to as Key Issue #6.
Discussion
The scenario for this paper is Key Issue #6, in which a large number UEs having utilized localized services in a hosting network return to their home network, and their simultaneous attempts to re-register with their home network can cause significant signalling load in the Access Network (AN) and in the Core Network (CN). 
Existing mechanisms that have been proposed to be reused include, e.g.:
· Network Access Control, described in 3GPP TS 23.501 clause 5.2.
· Control Plane Load Control, Congestion and Overload Control, described in 3GPP TS 23.501 clause 5.19.
Proposal
Add the following solutions to 3GPP TR 23.700-08.

*** BEGIN CHANGES ***
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Table 6.0-1: Mapping Solutions to Key Issues
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*** NEXT CHANGE ***

6.x	Solution #x: Reuse existing mechanism for Access Control
6.X.1	Introduction
This solution addresses the scenario when UEs after having utilized localized services in a hosting network return to their home network. Due to the nature of localized services, this may involve large number of UEs in the same location at the same time. Large number of UEs that simultaneously attempt to re-register with their home network can cause a significant increase in signalling load, both in the Access Network (AN) and in the Core Network (CN). The proposed solution is to reuse the existing mechanism for Access Control to mitigate signalling overload when large number of UEs return to their home network.
6.X.2	Functional Description
The solution assumes that the UEs have temporarily selected and registered with a hosting network for utilizing localized service, and that the UEs at some point leave the hosting network and return to their home network. The home network in this case can be a PLMN (HPLMN or VPLMN) or an SNPN.
The Unified Access Control (UAC) feature makes it possible to allow one fraction of all UEs at a time to make access attempts. By varying the size of each fraction, and the time given to each fraction, the Serving Network can control the access rate and the time it takes for the whole population of UEs to re-register with the network.
The NG-RAN node may initiate UAC by request from AMF or OAM, or self-triggered by NG-RAN, as described in 3GPP TS 23.501[x] clause 5.2.5.
6.X.3	Procedures
[bookmark: _Hlk99056099]Unified Access Control (UAC) is described in:
· 3GPP TS 22.261[y] clause 6.22: Unified access control.
· 3GPP TS 23.501[x] clause 5.2.2: Access control and barring.
· 3GPP TS 24.501[z] clause 4.5: Unified access control.
· 3GPP TS 38.300 [xx] clause 7.4: Access Control.
Editor’s Note: How the home network configures the “list of subscriber data” containing suitable access identity number to be used when used in SNPN access mode is FFS 
Editor’s Note: The validity of access identities in PLMNs (PNI-NPN case) needs to be clarified
Editor’s Note: How and by whome the UE is configured needs to be clarified
6.X.4	Impacts on services, entities, and interfaces
None.
6.y	Solution #y: Reuse existing mechanisms for Control Plane Load Control, Congestion and Overload Control
6.Y.1	Introduction
This solution addresses the scenario when UEs after having utilized localized services in a hosting network return to their home network. Due to the nature of localized services, this may involve large number of UEs in the same location at the same time. Large number of UEs that simultaneously attempt to re-register with their home network can cause a significant increase in signalling load, both in the Access Network (AN) and in the Core Network (CN). The proposed solution is to reuse existing mechanisms for Control Plane Load Control, Congestion and Overload Control, to mitigate signalling overload when large number of UEs return to their home network.
6.Y.2	Functional Description
The solution assumes that the UEs have temporarily selected and registered with a hosting network for utilizing localized service, and that the UEs at some point leave the hosting network and return to their home network. The home network in this case can be a PLMN (HPLMN or VPLMN) or an SNPN.
The mechanism for Control Plane Load Control is a comparatively slow mechanism. It does not adapt quickly to changes of signalling load. The purpose of the mechanism is to distribute the load in relation to the relative capacity of the involved Network Functions. The load distribution is based on Weight Factors in AMFs.
AMF Control of Overload involves activation of NAS level congestion control, which is based on providing UEs with back-off time values. The UEs use the back-off time values to decide when to initiate NAS signalling. By providing different back-off time values to different UEs, the UE-initiated NAS-signalling is expected to be distributed over time, thereby reducing the peak signalling load. NAS level congestion control is described in 3GPP TS 23.501[x] clause 5.19.7.
6.Y.3	Procedures
Control Plane Load Control, Congestion and Overload Control, are described in:
· 3GPP TS 23.501 clause 5.19.
· 3GPP TS 29.500 clause 6.3: Load Control.
· 3GPP TS 29.500 clause 6.4 Overload Control.
6.Y.4	Impacts on services, entities, and interfaces
None.
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