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Abstract of the contribution (TS 23.501, 5.3.4.1 Mobility Restrictions): service area restriction management description is still ambiguous. 
Discussion

Service area restriction description is still ambiguous and so it is proposed to clarify them in the paper as follows;

1. Whether UDM contains either allowed area only or non-allowed area only?

Ans: service area restrictions can be implemented with combination of allowed area and non-allowed area, which can be overlapped. And, that’s the reason we defined their precedence b/w such areas specified in the subclause 5.3.4.1.1. (i.e. “non-allowed area” has precedence than” allowed area” ). Hence, we propose to define “a” service area restriction as either allowed area or non-allowed area. And, UDM may contain multiple service area restrictions. 
2. Maximum allowed number of tracking areas should be for allowed area only?
Ans: maximum allowed number of TAs for allowed area is used for “whitelist” usage of service area restriction. In case, similarly to “blacklist” usage of service area restriction, maximum allowed number of TAs for non-allowed area can be used to avoid abuse. So, we propose that maximum allowed number of tracking areas is applicable to non-allowed area also.
3. When PCF adjusts service area restrictions due to varying conditions, possible adjustment is only either expanding an allowed area, or reducing a non-allowed area or increasing the maximum allowed number of TAs?

Ans: if a service area restriction is changed by PCF due to varying conditions, at some time when the condition is changed back to the previous one the service area restriction can be recovered by PCF again. That is. Enlarged one should be reduced and reduced one should be enlarged and increased one should be decrease. Hence, we propose that adjustment by PCR could make reducing an allowed area or expanding a non-allowed area or decreasing the maximum allowed number of TAs.
Proposal
The following changes are proposed to be applied to TS 23.501.
********************************** Start of 1st change **********************************
5.3.4.1.2
Management of service area restrictions

A service area restriction is defined by either allowed or non-allowed area. Allowed area and non-allowed area consist of one or more entire tracking areas using explicit tracking area identities.The allowed area and non-allowed area may also be limited by a maximum allowed number of tracking areas, or may alternatively be configured as unlimited i.e. it may contain all tracking areas of the PLMN. UE’s subscription data may contain multiple service area restrictions.
NOTE:
As the finest granularity for Service area restrictions is at TA level, subscriptions with limited geographical extent, like subscriptions for Fixed Wireless Access, will be allocated one or a few TAs and will consequently be allowed to access services in a larger area than in e.g. a FWA system.
The UDM stores the service area restrictions of a UE as part of the UE's subscription data. The PCF in the serving network may (e.g. due to varying conditions such as UE's location, application in use, time and date) further adjust service area restrictions of a UE, by expanding an allowed area/non-allowed area or by reducing an allowed area/ non-allowed area or by increasing/decreasing the maximum allowed number of tracking areas. The UDM and the PCF may update the service area restrictions of a UE at any time. For the UE in CM_CONNECTED state the AMF updates the UE and RAN immediately. For UE in CM_IDLE state the AMF may page the UE immediately or store the updated service area restrictions and update the UE upon next signaling interaction with the UE.
During registration, if any service area restriction of the UE is not present in the AMF, the AMF fetches from the UDM the service area restrictions of the UE that may be further adjusted by the PCF. The serving AMF shall enforce the service area restrictions of a UE. If the UE has been assigned a limited allowed area, any visited tracking area that is not yet in the UE's allowed area is added to the allowed area until the maximum allowed number of tracking areas is reached. If the UE has been assigned a limited allowed area the AMF shall provide the UE with any pre-configured and/or dynamically assigned allowed area. For a UE in CM_CONNECTED state the AMF shall indicate the service area restrictions of this UE to the RAN. The UE shall store the received Mobility restrictions, and comply with them in the area that is identified in the Mobility restrictions.
Upon change of serving AMF due to mobility, the old AMF may provide the new AMF with the service area restrictions of the UE that may be further adjusted by the PCF.
The network may perform paging for a UE in a Non-allowed area to update service area restrictions.
Editor's note:
The detailed procedure for the network-initiated update (i.e, whether Registration or a new procedure will be used) is FFS.

In case of roaming, the service area restrictions are transferred from the UDM via the serving AMF to the serving PCF in the visited network. The serving PCF in the visited network may further adjust the service area restrictions.

************************************** End of changes *******************************************
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