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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [8] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [8].

AF
Application Function

H-PCEF
A PCEF in the HPLMN

IP-CAN
IP Connectivity Access Network

OFCS
Offline Charging System

OCS
Online Charging System

PCC
Policy and Charging Control
BBERF                Bearer Binding and Event Reporting Function
PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rules Function

SPR
Subscription Profile Repository

V-PCEF
A PCEF in the VPLMN
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5.
PCC Enhancements

From the stage 2 architecture pictures in [2] and [3], the PCC architecture can be extracted and simplified as drawn in the pictures as shown in the  below:

[image: image1]
Figure 1: PCC architecture (non roaming)

[image: image2]
Figure 2: PCC roaming architecture for home-routed traffic


[image: image3]
Figure 3: PCC roaming architecture for LBO with AF in the H-PLMN
The following interfaces are defined for PCC:

· S7: based on Rel-7 Gx (Diameter). It is placed between the PCEF (located at the P-GW) and the PCRF (H-PCRF or V-PCRF). S7 supports all the functionality to install and remove PCC rules for policy and charging control.

· S7a: based on Rel-7 Gx (Diameter). It is placed between the BBERF (located at the A-GW) and the PCRF (hPCRF or vPCRF). This interface is only used when the UE is using a trusted non-3GPP access network. PCC rules handling in S7a is limited to policy and QoS information.

· S7b: The details associated with the S7b interface are not specified in this release.

· S7c: based on Rel-7 Gx (Diameter). It is placed between the BBERF(located at the S-GW ) and the PCRF (hPCRF or vPCRF). This interface is only used in case that the UE is using a 3GPP access network and PMIP-based S5/S8b between the S-GW and the P-GW. PCC rules handling in S7c is limited to policy and QoS information.

· S9: based on Diameter. It is placed between the V-PCRF and the H-PCRF. It is used for Local Break Out scenario and for roaming scenarios with home-routed traffic. 

· Rx+: based on Rel-7 Rx (Diameter). It is placed between the AF and the PCRF (H-PCRF or V-PCRF)
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5.1 
Functional Entities

5.1.1
AF

The AF (Application Function) is an element offering applications that require the Policy and Charging Control of traffic plane resources (e.g.  EPC domain resources). One example of an application function is the P-CSCF.
5.1.2
PCRF
5.1.2.1
General
PCRF encompasses policy and charging control decision functionalities to support the operator’s IP services, e.g. IMS, PSS etc. The PCRF receives session information from the AF and informs AF of IP-CAN session events through the Rx+ interface. The PCRF provisions PCC rules to the PCEF in the PDN Gateway via the S7 interface (refer to 3GPP TS 23.401 [2]), to the BBERF in the Serving Gateway via the S7c interface in case of a PMIP based S5/S8 interface (refer to 3GPP TS 23.402 [3]) and to the BBERF of non-3GPP accesses via the S7a and S7b interfaces (refer to 3GPP TS 23.402 [3]).
PCRF can support use cases with home routed traffic with IMS.Interworking between PCRFs is applicable via S9 interface e.g. to support routeing optimization such as local breakout scenario in the roaming architecture.

The PCRF can act as H-PCRF or V-PCRF depending of the location (H-PLMN or V-PLMN respectively).

There may be several PCRF entities in a network. A single PCRF entity within a PLMN shall be associated with all PCC sessions of a UE over different PCRF interfaces as described in subclauses 5.2 and 5.3 of the present TR. 
5.1.2.2
H-PCRF
The H-PCRF (Home-Policy and Charging Rules Function) is a functional element that encompasses policy and charging control decision functionalities in the H-PLMN.
When home operator’s AF is used and a UE is roaming in a visited network which applies policy control to the session(s) of the UE, the H-PCRF shall provision PCC rules to the V-PCRF through the S9 interface. Such roaming scenarios are e.g. a local breakout scenario (refer to 3GPP TS 23.401 [2] and 23.402 [3]) and a home routed scenario where the Serving Gateway employs a policy enforcement point and is controlled by the V-PCRF (refer to 3GPP TS 23.402 [3]).

Editor's note: 

Requirements for H-PCRF and S9, when only the visited operator’s AF is used, is FFS in stage 2.

5.1.2.3
V-PCRF
The V-PCRF (Visited-Policy and Charging Rules Function) is a functional element that encompasses policy and charging control decision functionalities in the V-PLMN..

When home operator’s AF is used with a local breakout scenario (refer to 3GPP TS 23.401 [2] and 23.402 [3]) or with the Serving Gateway employing a policy enforcement point e.g. in a home routed scenario (refer to 3GPP TS 23.402 [3]), the V-PCRF shall request PCC rules from the H-PCRF through the S9 interface. The V-PCRF may reject the authorized QoS received from the H-PCRF based on operator policies (refer to 3GPP TS 23.401 [2] and 23.402 [3]). 

Editor's note: 

Requirements for H-PCRF and S9, when only the visited operator’s AF is used, is FFS in stage 2. 

Editor's note: 
Stage 2 does not clarify how the charging rules possibly sent by the H-PCRF to the V-PCRF should be handled by the V-PCRF. For example, the H-PCRF could possibly deliver charging specific subscription information like default charging method (online/offline). On the other hand, the VPLMN knowing the rating could mean that the V-PCRF generates the charging rules.

Editor's note: 

It is open whether the V-PCRF should be able to change the QoS, e.g. by downgrading, instead of simply rejecting the authorized QoS received from the H-PCRF.

5.1.3
PCEF 
The PCEF (Policy and Charging Enforcement Function) is a functional element that encompasses policy and charging enforcement functionalities.

5.1.4     BBERF
5.1.4.1       General
The BBERF (Bearer Binding and Event Reporting Function ) is a functional element that encompasses bearer binding , Uplink bearer bingding verification and event reporting  enforcement functionalities.

Editor's Note:
several functionalities are still FFS in stage 2
5.1.4.2       Service data flow detection
The service data flow detection at the BBERF is identical to the detection at PCEF with the following modifications:

-
If the service data flow is tunnelled at the BBERF, the BBERF uses information on the mobility protocol tunnelling header provided by the PCRF and the QoS rules to detect the service data flows.
5.1.5
DRA
The DRA (Diameter Routing Agent) is a functional element that ensures that all Diameter sessions for S7, S9, S7a/c and Rx+ for a certain IP-CAN session reach the same PCRF when multiple and separately addressable PCRFs have been deployed in a Diameter realm. The DRA is not required in a network that deploys a single PCRF per Diameter realm.
	Next Modified Section


5.2.2 
IP-CAN session establishment
This procedure is performed in the case of Attach, UE-requested additional PDN connectivity.

This procedure contains the following flows

· Interface S7a/c:

· Gateway Control Session Establishment. The BBERFrequests a new gateway control session to the PCRF. Then the PCRF authorizes the session and sends the corresponding QoS rules.

· Interface S9:

· Gateway Control Session Establishment. The V-PCRF forwards an indication of a Gateway Control Session Establishment to the H-PCRF. 

· Interface S7:

· Indication of IP-CAN session establishment. The P-GW indicates to the PCRF that the IP-CAN session has been established. As a response the PCRF can install the corresponding PCC rules.

· Policy and Charging Rule provision. The PCRF provisions the needed PCC rules to the PCEF. 

5.2.3 
IP-CAN session modification

This procedure is performed in the case of Dedicated Bearer establishment, modification, and Deactivation or default bearer modification. It may also happen in case of UE-initiated resource request and release. It may also happen when Tracking Area Update (TAU), NW node Relocation (e.g. Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation), and handover between 3GPP access and Non-3GPP access
This procedure contains the following flows
· Interface S7a/c:

· Gateway Control and QoS Policy Rules Provision. The PCRF provisions the needed QoS rules to the BBERF, (see 5.4.1 in [3]). 

· Gateway Control Session Establishment.  The BBERF requests a new gateway control session to the PCRF. This procedure is used when a TAU or a handover takes place. 
· Gateway Control Session Termination. The BBERF requests a termination of a gateway control session to the PCRF. This procedure is used when TAU or handover takes place. 

· Gateway Control and QoS Rules Request/Reply. The BBERF informs the PCRF of a condition (e.g. RAT change) that could require new policy and control rules provisioning. And then the PCRF installs/activates the needed QoS rules to the BBERF. (5.5 and 5.7.2 in [3]) 
· QoS policy rules request/ack as per 5.4.5.3 in [3]. TheBBERF can inform the PCRF of the deactivation of a bearer. The PCRF responds with an acknowledgement
· Interface S9:

· Policy and Charging Rule provision. The H-PCRF sends a request to provision the needed PCC rules in the BBERF to the V-PCRF.

· Gateway Control and QoS Policy Rules Request. The V-PCRF forwards a requests for PCC Rules to the H-PCRF. 

· Gateway Control Session Establishment. The V-PCRF forwards an indication of a Gateway Control Session Establishment to the H-PCRF.

· Gateway Control Termination. The V-PCRF forwards an indication of termination of a GW Control Session to the PCRF.  

· Interface S7:

· Policy and Charging Rule provision. The PCRF provisions the needed PCC rules to the PCEF. 

· Request Policy and Charging Rules. The PCEF informs the PCRF of a condition that could require new policy and charging control rules provisioning.
5.2.4

IP-CAN session termination

This procedure is performed the last active bearer within the IP-CAN session is deactivated or upon a UE detach from the network.  

This procedure contains the following flows
· Interface S7a/c:

· Gateway Control Session Termination. TheBBERF requests a termination of a Gateway Control session to the PCRF. 

· Interface S9:

· Gateway Control Termination. The V-PCRF sends a request to terminate a GW control session to the H-PCRF. 

· Interface S7:

· Indication of IP-CAN session termination from the PCEF to the PCRF. 
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