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Abstract of the contribution
This contribution discusses how PCC binding mechanism is performed in roaming scenario and the role that plays both the HPCRF and the VPCRF.

Introduction
The PCC binding mechanism, specified in 23.203 [3], is the procedure that associates the AF session information with the IP-CAN bearer that is intended to carry the service data flows for that AF session.

The binding mechanisms include three steps session binding, PCC Rule authorization and Bearer Binding. The two first steps are discussed in this document.

Session binding, i.e. the association of the AF session information and applicable PCC rules to an IP-CAN session. In a roaming scenario this step should be performed by the PCRF that terminates the Rx+ interface, since this is the PCRF that determines that the UE has an IP-CAN session where PCC rules can be installed. Session binding should be performed by the HPCRF for home routed and local breakout with AF in HPLMN and by VPCRF for local breakout with AF in VPCRF. 

PCC Rule authorization, i.e. PCRF determines whether the user can have access to the requested services and under what constraints. If so, the PCC rules are generated and a QoS class identifier is assigned
In today’s PCC architecture, it is an operator decision how the QCI is assigned and is based in operator’s policies that takes into account aspects such as:

· the type of service. 

· whether the service is provided by the operator or by a 3rd party service provided. 

· the type of subscription (basic, premium)
Since it is an operator decision, it may happen that different operators apply different policies to determine the QCI that a service requires.
In a roaming scenario, there is a need to define a general principle to determine the operator that performs PCC Rule authorization. This general principle is that services provided by the home operator or via the home operator to the end user should be under home operator control and services provided by the visited operator are under visited operator control.

In order to achieve this general principle the alternatives are:
1. PCC Rule authorization is always performed by the HPLMN for home routed and for local breakout. Then PCC Rules generated by the HPCRF are sent to the VPCRF that may accept or reject the request.. Local services may be both under the visited operator control or under home operator control. 
2. PCC Rule authorization is performed by the operator that terminates the Rx interface, in this case operator policies, business agreements with 3rd parties and subscription information should be transferred to the VPLMN and possible updated after changes.
3. PCC Rule authorization is performed by the operator that terminates the S7 interface, in this case the service session information needs to be transferred to the VPLMN together as well as the rest of the information defined above.

For home routed traffic is common all alternatives that the HPCRF performs PCC Rule authorization
For local breakout alternative 1 is the only one that will increase the total service session set up. Alternative 2 and 3 are more complex since it requires new procedures to download/update/remove service profile, operator policies and business agreements from VPCRF to HPCRF.
Additionally, S7-S9 binding and S7a/b/c-S9 binding have been defined to associate sessions over the different reference points for an IP-CAN session  that are performed by both H-PCRF and V-PCRF.
Proposal

The roaming scenarios for both home routed and local breakout:

- Session binding is performed by the PCRF that terminates the Rx interface,

- PCC rule authorization is performed by the operator that provides the service and by the operator that controls the user subscription.
- The V-PCRF may decide based on operator policies whether PCC Rule authorization is performed at the H-PCRF. These operator policies may take into account roaming agreements, type of service, etc. 

- S7-S9 binding and S7a/b/c-S9 binding is defined associating the session over the mentioned reference points for the same IP CAN session that is performed in both HPCRF and VPCRF.
Text Proposal for TS 23.401 [1]
*** Start 1st change ***

4.4.8
PCRF

PCRF is the policy and charging control element. PCRF functions are described in more detail in 3GPP TS 23.203 [6]. PCRF functions include:

-
Policy (QoS and gating) control

-
Charging control

In non-roaming scenario, there is only a single PCRF in the HPLMN associated with one UE's IP-CAN session.  The functions of the PCRF for this scenario are described in 3GPP TS 23.203 [6]. The PCRF terminates the Rx+ interface and the S7 interface.

In a roaming scenario with local breakout of traffic there may be two PCRFs associated with one UE's IP-CAN session:

-
H-PCRF that resides within the H-PLMN

-
V-PCRF that resides within the V-PLMN

There can be one or more PCRF nodes in a PLMN. Within a PLMN, for one UE's IP-CAN session, there is a single H-PCRF, V-PCRF or PCRF node associated with all the associated UE's PCC sessions over the different PCRF interfaces (e.g. Rx+ session, S7 session, S9 session etc.).
Editor's note: For multiple PDN connectivity, it is FFS if a single hPCRF is required to handle the PCC-sessions for all the simultaneous IP-CAN sessions of a UE.

In a roaming scenario, the HPCRF is responsible to perform session binding for home network services and the VPCRF is responsible to perform session binding for visited network service.
In a roaming scenario, the H-PCRF is responsible to perform PCC rule authorization for home network services The VPCRF is responsible to enable PCC rule authorization for visited network services and proxy to home network services.

NOTE:
Whether the V-PCRF need to invoke the H-PCRF for PCC rule authorization may be subject to operator policies (e.g. roaming agreement or on service basis)
4.4.8.1
Home PCRF

The home PCRF:

-
terminates the Rx+ reference point for home network services;

-
terminates the S9 reference point for roaming with local breakout,
-
associates the sessions established over the multiple reference points (S9, Rx+), for the same UE's IP-CAN session  (PCC session binding) for home network services;
-
performs PCC rule authorization for both home network services and visited network services under home operator control on request from the V-PCRF.
4.4.8.2
Visited PCRF

The visited PCRF:

-
terminates the S7 and S9 reference points for roaming with local breakout,

-
terminates Rx+ for roaming with local breakout and visited operator's Application Function;
-
associates the sessions established over the multiple reference points (S7,Rx+), for the same UE's IP-CAN session  (PCC session binding) for roaming with local breakout and visited operator's Application Function;
-
performs PCC rule authorization for visited operator’s Application Function that are not under home operator control. 
*** End of 1st change ***

Text Proposal for TS 23.402 [2]
*** Start 2nd change ***

4.4.5
PCRF

The functionality of PCRF is described in TS 23.203 [19] with additional functionality listed in TS 23.401 [4]. In  the non-roaming scenario, additionally, the PCRF terminates the S7a, S7b and S7c reference points with the appropriate IP-CANs. The PCRF associates the sessions established over the reference points S7a/b/c and S7 for an IP-CAN session (S7a/b/c-S7 session binding).
In romaing scenarios, the difference from TS 23.401 [4], is that the vPCRF exists for the UE for the scenario of roaming with home-routed traffic in addition to the scenario in TS 23.401 [4] of roaming with local breakout.

4.4.5.1
Home PCRF

In addition to the h-PCRF functionality listed in TS 23.401 [4], in this document the Home PCRF

-
Terminates the S7 reference point for roaming with home routed traffic;

-
Terminates the S7a, S7b or S7c/S9 reference points as appropriate for the IP-CAN type;
- 
associates the sessions established over the multiple reference points (S7, Rx+), for the same UE's IP-CAN session  (PCC session binding);
-
associates the sessions established over the multiple reference points (S7, S9), for the same UE's IP-CAN session  (S7-S9 session binding).
4.4.5.2 
Visited PCRF

In addition to the v-PCRF functionality listed in TS 23.401 [4], in this document the Visited PCRF

-
Terminates the S7a, S7b or S7c reference points as appropriate for the IP-CAN type;

-
Terminates the S9 reference point;
-
associates the sessions established over the multiple reference points (S9 and S7a/ S7b/ S7c), for the same UE's IP-CAN session (S7a/b/cS7-S9 session binding).
*** End of 2nd change ***
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