Error! No text of specified style in document.
1
Error! No text of specified style in document.

SA WG2 Meeting #121
S2-172047
27-31 March 2017, Busan, Korea
(was S2-17xxxx)
Source:
Rapporteur (Nokia)
Title:
TS 23.501: P-CR to update Policy Control

Document for:
Discussion/Approval

Agenda Item:
6.5.6
Work Item / Release:
5G_ph1/Rel-15

Abstract of the contribution: Proposes to update implement the missed parts of S2-171319 (agreed during SA2#119) in TS 23.501.
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Proposal

Second change of S2-171319 was missed in the implementation of TS 23.501v0.3.1 Thus it is proposed to incorporate the missed parts and modify TS 23.501 as follows… 

* * * * Start Change * * *.*
A.3
Functional description

A.3.1
Overall description
The Policy framework architecture provides the functions for:

-
application and service data flow detection,

-
QoS and gating control,

-
Credit management,

-
Flow based charging,

-
Background data transfer policy negotiation,
-
Management of the PFDs in the PCEF by the 3rd party AS,
-
Traffic Steering Control for steering traffic for the services on the DN side of the N6 reference point,

-
Provide a Front End to subscription information relevant for policy decisions in a User Data Repository,

-
Provide Network selection and Mobility Management related policies (e.g. RFSP index) to the Access and Mobility Management,

Editor's note:
Further work is required to include the different aspects of the Policy framework architecture.

The PCF evaluates operator policies that are triggered by events received from the Application Function, the Session Management, Mobility Management and the Online Charging System as well as Changes in User Profile.

For policy control, the AF interacts with the PCF and the PCF interacts with the PCEF as instructed by the AF as specified in TS 23.203 [4].

Editor's note:
Further work would be required to cover details of these aspects.

NOTE 1:
Credit management and reporting are defined in SA WG5 specification.
NOTE 2:
The policy control framework for phase 1 does not preclude potential extensions in phase 2 for policy control in multiple administrative areas.

A.3.1.1
Distribution of the Enforcement of Policy Decisions

The table below summarizes the distribution of the enforcement of policy decisions, indicating per type of policy their enforcement control part functions, their actual enforcement functions, and the involved reference points. 

Table A.3.1.1-1: Type of Polices versus Policy Enforcement

	Type of Policies
	Enforcement Control Part
	Enforcement 
	Involved Reference Points/Interfaces

	QoS
	SMF 
	UPF, RAN, UE
	Npcf /N7: PCF -> SMF
N4: SMF -> UPF
N2: SMF -> RAN/AMF
N1: AMF/SMF-> UE

	Packet Inspection 
	SMF 
	UPF
	Npcf /N7: PCF -> SMF
N4: SMF -> UPF


	Packet Routing and forwarding
	SMF 
	UPF
	Npcf /N7: PCF -> SMF
N4: SMF -> UPF


	traffic usage reporting
	SMF 
	UPF 
	Npcf /N7: PCF -> SMF
N4: SMF -> UPF

	Service Steering & Service Chaining
	FFS
	FFS
	FFS

	Congestion Management
	FFS
	FFS
	FFS

	Mobility Restrictions (MOD): Service Area Restrictions
	AMF 
	AMF, RAN, UE
	Npcf /N15: PCF -> AMF
N2: AMF -> RAN
N1: AMF -> UE

	RAT/Frequency selection Priority
	AMF 
	RAN
	Npcf /N15: PCF -> AMF
N2: AMF -> RAN

	Access Network Discovery and Selection Policy
	FFS
	UE, FFS
	FFS


NOTE: 
Credit management and reporting are to be defined in SA WG5 specification.  Charging control and relevant information is provided by SMF and UPF towards charging system.

Editor's note:
It is FFS the Enforcement distribution for Service Steering and Service Chaining, Congestion Management, Access Network Discovery and Selection Policy, SSC Mode Selection, and Network Slice Selection Policy in the 5GS.  Additional policy requirements are FFS.

A.3.1.2
Policy and Charging Enforcement Function 

The PCEF of  the Policy Enforcement Control part is within the SMF. 

The PCEF is responsible for the enforcement control of policy decisions related to QoS, charging, gating, service flow detection, packet routing and forwarding, traffic usage reporting.  

The actual enforcement of QoS, charging, gating, service flow detection, packet routing and forwarding and traffic accounting and reporting policy decisions can be distributed among the UPF, RAN and UE depending on the policy type. 

Editor’s Note:  How PCEF functions as defined in 23.203 is mapped into 5GS are FFS.

NOTE: How the enforcement is performed for each policy type and what information carries the involved reference points (N4, N3, N2, N1) is described in TBD clauses of TS 23.501/TS 23.502.
A.3.1.3
Access and Mobility Policy Enforcement Function 

The AMPEF is the Policy Enforcement Control part included in the AMF. The AMPEF 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, 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 clauses.
A.3.1.4
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.3.1.5
Roaming impacts to Policy

For a subscriber roaming in a visited PLMN, the visited PLMN shall be able to receive the subscriber's policy rules, including (not exhaustive):

-
Mobility policies e.g. RFSP index.
In the case of local breakout, an interface (N7r) is supported between the visited V-PCF and H-PCF for providing mobility policy rules from HPLMN to VPLMN.

Editor's note:
It is FFS whether session management policy rules on the roaming interface is needed.
Editor's note:
Whether other types of policy rules, apart from the above list need to be provided by PCF is FFS.

A.3.1.6
UE Policy

A.3.1.6.1
General
The 5G core network shall be able to provide policy information from the PCF to the UE. Such policy information includes:

1)
Access network discovery & selection policy: It is used by the UE for selecting non-3GPP accesses and for deciding how to route traffic between the selected 3GPP and non-3GPP accesses. The structure and the content of this policy are specified in clause A.3.1.3.2.
2)
Route Selection Policies: These policies are used by the UE to determine how to route outgoing traffic. Traffic can be routed to an established PDU session, can be offloaded to non-3GPP access outside a PDU session, or can trigger the establishment of a new PDU session. The following policies are used for route selection:
2a)
SSC Mode Selection Policy (SSCMSP): This policy is used by the UE to associate UE applications with SSC modes and to determine the PDU session which this traffic should be routed to. It is also used to determine when a new PDU session should be requested with a new SSC mode.
2b)
Network Slice Selection Policy (NSSP): This policy is used by the UE to associate UE applications with SM-NSSAIs and to determine the PDU session which this traffic should be routed to. It is also used to determine when a new PDU session should be requested with a new SM-NSSAI..
2c)
DNN Selection Policy: This policy is used by the UE to associate UE traffic with one or more DNNs and to determine the PDU session which this traffic should be routed to. It is also used to determine when a PDU session should be requested to a new DNN. It may also indicate the access type (3GPP or non-3GPP) on which a PDU session to a certain DNN should be requested.
2d)
Non-seamless Offload Policy: This policy is used by the UE to determine which traffic should be non-seamlessly offloaded to non-3GPP access (i.e. outside of a PDU session).

Editor's note:
It is FFS if the Route Selection Policies will be defined separately or if they could be grouped into a single policy. Clause A.3.1.3.3 shows an example of how these policies could be grouped.
The SSCMSP and NSSP shall be provided from the PCF to the UE via the N1 interface.
Editor's note:
It is FFS regarding PCF interactions and if the SSCMSP and the NSSP policies are transported via SMF and AMF or AMF only.

Editor's note:
It is FFS if the size of the policy rules to be transferred and frequency of the rules update from the PCF to the UE would require additional transport options.
Editor's note:
It is FFS if part of the policies can be transferred via UDM.
Editor's note:
Whether the information for Local Area Data Network described in clause 5.6.5 is included as UE Policy Provisioning or not is FFS.
A.3.1.6.2
Access network discovery & selection policy
Editor's note:
The details of the access network discovery & selection policy if FFS. It is also FFS if any of the access network discovery & selection policies specified in TS 23.402 clause 4.8 can be reused.
A.3.1.6.3
Grouping the Route Selection Policies
This clause shows an example of how the Route Selection Policies (defined in clause A.3.1.3.1) could be grouped into a single policy called UE Route Selection Policy (URSP). The URSP includes a prioritized list of URSP rules, each one composed of the following components:

-
Traffic filter: Information that can be compared against data traffic and determine if the rule is applicable to this data traffic or not. It may include application identifiers and other information, if needed. The traffic that matches the traffic filter of a URSP rule is referred to as the "matching traffic" for this URSP rule.
-
Non-seamless offload: Indicates if the matching traffic is Prohibited, Preferred or Permitted (i.e. allowed but not preferred) to be offloaded to non-3GPP access outside of a PDU session. It may also indicate a specific non-3GPP access type (e.g. WLAN, SSID-x) on which the matching traffic is Prohibited, Preferred or Permitted.
-
Slice Info: This includes the S-NSSAI (see clause 5.15) required for the matching traffic. It may also include multiple S-NSSAIs in priority order if the matching traffic may be transferred over a PDU session supporting any of these S-NSSAIs. It is used to associate the matching traffic with one or more S-NSSAIs.
-
Continuity Types: This includes the SSC Mode (see clause 5.6.9.2) required for the matching traffic. It may also include multiple SSC Modes in priority order if the matching traffic may be transferred over a PDU session supporting any of these SSC Modes. It is used to associate the matching traffic with one or more SSC modes.
-
DNNs: This includes the DNN required for the matching traffic. It may also include multiple DNNs in priority order if the matching traffic may be transferred over a PDU session to any of these DNNs. It is used to associate the matching traffic with one or more DNNs.
-
Access Type: If the UE needs to establish a PDU session for the matching traffic, this indicates the type of access (3GPP or non-3GPP) on which the PDU session should be established. It may also indicate a prioritized list of accesses on which the PDU session establishment should be attempted.
Each URSP rule shall include a traffic filter and one or more of the other components, which specify how the matching traffic should be routed.

As an example, the URSP provisioned in the UE may include the following rules:

Table A.3.1.6.3-1: Example of URSP rules
	Example URSP rule
	Comments

	Traffic filter: App=DummyApp

Direct offload: Prohibited

Slice Info: S-NSSAI-a

Continuity Types: SSC Mode 3

DNNs: internet

Access Type: 3GPP access

	This URSP rule associates the traffic of application "DummyApp" with S-NSSAI-a, SSC Mode 3 and the "internet" DNN.

It enforces the following routing policy:

Traffic of application "DummyApp" should not be directly offloaded to non-3GPP. It should be transferred on a PDU session supporting S-NSSAI-a, SSC Mode 3 and DNN=internet. If this PDU session is not established, the UE shall attempt to establish the PDU session over Access Type=3GPP access. If the PDU session cannot be established, the traffic of this application cannot be transferred.


	Traffic filter: App=App1, App2
Direct offload: Permitted
Slice Info: S-NSSAI-a

Access Type: Non-3GPP access
	This URSP rule associates the traffic of applications "App1" and "App2" with S-NSSAI-a.

It enforces the following routing policy:

The traffic of application App1 and the traffic of application App2 should be transferred on a PDU session supporting S-NSSAI-a. If this PDU session is not established, the UE shall attempt to establish the PDU session over Access Type=non-3GPP access. If the PDU session cannot be established, the traffic of these applications can be directly offloaded to non-3GPP access.


	Traffic filter: App=DummyApp

Direct offload: Permitted (WLAN SSID-a)
Continuity Types: SSC Mode 3


	This URSP rule associates the traffic of application "DummyApp" with SSC Mode 3.

It enforces the following routing policy:

The traffic of application "DummyApp" should be transferred on a PDU session supporting SSC Mode 3. If this PDU session is not established, the UE shall attempt to establish the PDU session over any access type. If the PDU session cannot be established, the traffic can be directly offloaded if the UE is connected to WLAN with SSID-a.


	Traffic filter: *

Direct offload: Preferred

Slice Info: S-NSSAI-a, S-NSSAI-b

Continuity type: Type-3

DNN: internet
	This (default) URSP rule associates all traffic not matching any prior rule with S-NSSAI-a (first priority), S-NSSAI-b (second priority), SSC Mode 3 and the "internet" DNN.

It enforces the following routing policy:

All traffic not matching any prior rule should preferably be offloaded directly to any non-3GPP access. If it cannot be directly offloaded to non-3GPP access, it should be transferred on a PDU session supporting S-NSSAI-a, SSC Mode 3 and DNN=internet. Alternatively, it can be transferred on a PDU session supporting S-NSSAI-b, SSC Mode 3 and DNN=internet. The PDU sessions can be established over any access type.


If a UE application requests a specific SSC Mode, S-NSSAI and/or DNN, the traffic of this application shall be routed to a PDU session that supports the requested SSC Mode, S-NSSAI and DNN. The SSC Mode, S-NSSAI and DNN requested by the UE application shall take precedence over the corresponding values in the URSP rules.

Editor's note:
It is FFS if a VPLMN can provide its own URSP rules to a roaming UE. It is also FFS how the UE selects the URSP rules to apply if it is provisioned with VPLMN URSP and HPLMN URSP.
Editor's note:
It is FFS if/how the URSP can be applied in case of multi-homed PDU sessions and in case of multiple PDU sessions to the same DNN.
Editor's note:
It is FFS if/how a UE application can be prevented from using a specific PDU session.

A.3.1.7
Policy Control Subscription information management

The PCF may request subscription information from the UDR at establishment, modification, or termination of a PDU-CAN session, and at UE Context Establishment or termination.

The PCF may provision policy control related information to the UDR.

The PCF may receive notifications from the UDR on changes in the subscription information. Upon reception of a notification, the PCF shall make the policy control decisions necessary to accommodate the change in the subscription and shall update the PCEF and/or the AMPEF if needed.

The UDR may provide the following subscription profile information:

-
Subscriber's allowed services;

-
Information on subscriber's allowed QoS;

-
Subscriber's charging related information;

-
Subscriber category;

-
Subscriber's usage monitoring related information;

-
MPS EPS Priority, MPS Priority Level, and IMS Signalling Priority;

-
Subscriber's profile configuration indicating whether application detection and control can be enabled.

-
Spending limits profile information;

-
Sponsored data connectivity profiles;

-
Service area restrictions;

-
RAT Frequency Selection Priority (RFSP) information.
Editor's note:
The list above covers subscription profile information for policy control functionality that is addressed in the document so far. Additional policy-related subscription data is to be added when the related functionality is agreed.
 * * * * End Change * * *
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