

SA WG2 Meeting #122
S2-174835
26 - 30 Jun 2017, San José del Cabo, Mexico
(revision of S2-174208)
Source:
Ericsson
Title:
The Access and Mobility Control related Policy Information 
Document for:
Approval 
Agenda Item:
6.5.6 Policy and Charging Control
Work Item / Release:
5GS_ph1 / Rel15
Abstract of the contribution: This paper discusses and proposes the information elements that enable the AMF knows the policy decisions made by the Policy Control Function (PCF ) in relation to Access and Mobility Control in 5GC.
Discussion

1
Introduction

1.1
The Access and Mobility Control related Policy Information

To enable the enforcement in the 5GC system of the access and mobility policy decisions made by the PCF for the control of the service area restrictions and RAT/RFSP the UE camps on, the 5GC system shall provide policy decision information from the PCF to the AMF. Let’s call 5G Access and Mobility Control Policy to the policy decision information that serves this purpose.

The 5G Access and Mobility Control Policy consists of the following components:

1- Service Area Restrictions: Defines areas in which the UE may or may not initiate communication with the network. In an Allowed area under a given RAT the UE is permitted to initiate communication with the network, while in a Non-allowed area under a given RAT a UE service area is restricted, so that the UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services.

2- RFSP Index: An index, associated to the subscriber, that allows to apply a specific radio resource management. It is currently defined in E-UTRAN to allow a specific RMM strategy.

1.1.1 The Service Area Restriction related Policy Information

The management of Service Area Restriction considers that:

· The UEs’ subscription may contain either Allowed or Non-allowed areas in a Service Area Restriction

· An Allowed area can be configured as:

· Limited area: represented as a list of TAs, or by a maximum allowed number of TAs

· Unlimited area: all tracking areas of the PLMN.

· A Non-allowed area can be configured as:

· Limited area: represented as a list of TAs 

These Service Area Restriction elements can be managed in the 5GS based on policies, so that the PCF due to varying conditions such as e.g. UE's location, or time and date, further adjusts service area restrictions of a UE subscription (as stored in UDM), either by expanding an allowed area or by reducing a non-allowed area or by increasing the maximum allowed number of tracking areas.

Due to Service Area Restrictions can be either allowed or non-allowed, the proposal is to at least have two separated type of Service Area Restrictions, the Allowed Service Area Restrictions and the Non-Allowed Service Area Restrictions. For manageability purposes, it is also proposed that it is allowed there is a maximum number of configured TAs per Service Area Restriction, e.g. 16 TAs. This way, if the complete set of a UE’s subscription Allowed TAs or Non-Allowed TAs surpass this limit, additional and separate Service Area Restrictions can be configured. 
The proposed information elements comprising Service Area Restrictions are:

	Attribute
	Description

	List of Service Area Restriction elements (NOTE 1)
	Defines
- Whether Service Area Restriction is 'Allowed' or 'Non-allowed' area
- The list of TAs for the Service Area Restriction (applicable to ‘Allowed’ and ‘Non-allowed’ areas)
-The maximum number of allowed TAs (applicable to ‘Allowed’ areas) 
(NOTE 2)

	NOTE 1: 
The list of TAs per Service Area Restriction must not exceed value 16 (See clause 5.3.4.1.2)
NOTE 2:
An ‘Allowed’ area description consists either, on the list of TAs for the Service Area Restriction, or on the maximum number of allowed TAs


Considering then the possible multiplicity of a UE’s Service Area Restrictions, at UE registration the PCF provides all the Service Area Restrictions result of policy evaluation to the AMF. When the PCF does not provide any Service Area Restriction, the PCF is indicating to the AMF that the UE is located in an Unlimited Allowed service area.
In a RAT that supports service area restrictions, the PCF may apply Service Area Restrictions at any time during the life time of the UE registration. The PCF may change the list of Service Area Restrictions. The PCF may also modify the list(s) of TAs of an Allowed or Non-Allowed Service area and/or the maximum number of TAs of the Allowed Service Area.
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.
1.1.2 The RFSP related Policy Information

The management RFSP Index considers that the UEs’ subscription may contain RSFP information. The RFSP Index can be managed in 5GS based on policies, so that due to varying conditions, the PCF further adjusts the RFSP Index of a UE subscription. 
The proposed information elements comprising RFSP Index is:

	Attribute
	Description

	RFSP Index
	Defines the RFSP Index that applies for a UE


The PCF provides RFSP Index result of policy evaluation to the AMF. 
In a RAT that supports RFSP Index, the PCF may evaluate the applicable RFSP Index at any time during the life time of the UE registration, due to different events, as e.g. change of RAT or change of serving AMF due to mobility. 
1.1.3 Roaming aspects of Service Area Restrictions and RFSP Index
It is expected that in most of the cases the fine adjustment for Service Area Restrictions is fully supported in the VPLMN considering visited operator policies, leaving for the HPLMN only the responsibility at PLMN level (e.g. VPLMN Allowed or Not-Allowed). In these scenarios, the vPCF to hPCF interface is not needed.
For the RFSP Index, the hPCF may send to the vPCF the RFSP Index selected according to home policies, but the vPLMN has the choice to ignore it.
In summary, the roaming support of the Service Area Restrictions, and the RFSP Index, is expected to be purely based on visited Operator support, and therefore no further amendments in these regards to clause A.3.1.7 “Roaming impacts to Policy” are needed. 

2
Summary

This contribution proposes to include the Service Area Restriction elements and RFSP Index attributes and their associated control by the PCF in chapter A.3.1.6 UE Access and Mobility Control.

The contribution also proposes a simple clean-up (removal of AMPEF) in chapter A.3.1.5 Access and Mobility Enforcement, and an alignment with the current information covered in clause 5.3.4 UE Mobility.

2
Proposal
The following updates are proposed to 3GPP TS 23.501 v.1.0.0.

* * * First change* * * *
A.3
Functional description
A.3.1
Overall description
A.3.1.5
Access and Mobility Policy Enforcement

The policy enforcement control part for access and mobility is included in the AMF. The AMF is responsible for the enforcement control of policy decisions related to Service Area Restrictions and RAT/Frequency Selection Priority.

The actual enforcement of Service Area Restrictions is executed in the UE, when the UE is in CM-IDLE state or in CM-CONNECTED state when in RRC Inactive, and in the RAN/AMF when the UE is in CM-CONNECTED state, while the enforcement of RAT/Frequency Selection Priority is always performed in the RAN.

NOTE:
How the Service Area Restrictions are enforced in AMF/RAN/UE, how the RAT/Frequency Selection Priority is enforced in RAN, and what information would carry the involved reference points (N2, N1) are out of the Policy Framework specification scope, and are described in the TBD TS 23.501//TS 23.502 [3] clauses.

A.3.1.6
UE Access and Mobility Management Control
UE Access and Mobility Management control comprises policy rules for the UE Access and Mobility Management e.g. the provisioning of information about allowed areas for the UE.
A.3.1.6.x UE Access and Mobility Management Control Policy Information
To enable the enforcement in the 5GC system of the access and mobility policy decisions made by the PCF for the control of the service area restrictions and RAT/RFSP the UE camps on, the 5GC system may provide 5G Access and Mobility Control Policies from the PCF to the AMF. 
The 5G Access and Mobility Control Policy consists of the following components:
1- Service Area Restrictions, as described in clause 5.3.4
2- RFSP Index.
Editor’s note: How RFSP Index is adopted in 5G is FFS.
A UE’s subscription may contain Allowed and/or Non-Allowed Service Area Restrictions, which might be further adjusted by PCF based on policies, either by expanding an allowed area or by reducing a non-allowed area or by increasing the maximum allowed number of tracking areas. 
UEs’ subscription may contain RSFP Index information. The RFSP Index may be managed by PCF in 5GS based on policies.
Table A.3.1.6.x-1 lists the information that composes the 5G Access and Mobility Control Policies
	Attribute
	Description

	List of Service Area Restriction elements (NOTE 1)
	Defines

- Whether Service Area Restriction is 'Allowed' or 'Non-allowed' area

- The list of TAs for the Service Area Restriction (applicable to ‘Allowed’ and ‘Non-allowed’ areas)

-The maximum number of allowed TAs (applicable to ‘Allowed’ areas) 
(NOTE 2)

	RFSP Index
	Defines the RFSP Index that applies for a UE

	NOTE 1: 
The list of TAs per Service Area Restriction may contain one or more (up to 16) entire tracking areas  (See clause 5.3.4.1.2).
NOTE 2:
An ‘Allowed’ area description consists either, on the list of TAs for the Service Area Restriction, or on the maximum number of allowed TAs.


Table A.3.1.6.X- 1 5G Access and Mobility Control Policies attributes
At UE registration, in a RAT that supports Service Area Restrictions, the PCF provides all the Service Area Restrictions result of policy evaluation to the AMF. When the PCF does not provide any Service Area Restriction (i.e., there is no service area restriction), the PCF is indicating to the AMF that the UE is located in an Unlimited Allowed service area.
The PCF may apply Service Area Restrictions at any time during the life time of the UE registration and may change the list of Service Area Restrictions previously provided. The PCF may also modify the list(s) of TAs of an Allowed or Non-Allowed Service area and/or the maximum number of TAs of the Allowed Service Area. Different events may trigger Service Area Restrictions re-evaluation, as e.g. RAT change, or change of serving AMF due to mobility.
At UE registration, in a RAT that supports RFSP Index, the PCF provides the RFSP Index result of policy evaluation to the AMF. 
The PCF may evaluate the applicable RFSP Index at any time during the life time of the UE registration, due to different events, as e.g. change of RAT or change of serving AMF due to mobility.
* * * End of changes* * * *


