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This contribution proposes to define the role of the vPCRF in roaming scenarios.

1 Introduction
TS 23.401 [1] specify the architecture for roaming with local breakout case with Application Function (AF) in the Home Network and in the Visited Network. The functions of the V-PCRF are defined in 4.4.7.3 including the termination of the S7 and S9 for local breakout and the Rx+ interface with local breakout and visited operator’s Application Functions. There are requirements on chapter 4.7.4 about the role of the visited network: “For local breakout, the visited network has the capability to reject the QoS authorized by the home network based on operator policies”. This paper assumes that this capability is based on local policies defined in the vPCRF.
TS 23.402 [2] specify that in roaming scenario the difference from TS 23.401 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 of roaming with local breakout. The functions of the vPCRF are defined in chapter 4.3.5.2, including the termination of S7a/b/c reference points as appropriated for the IP-CAN type and the termination of the S9 reference point.
S9 interface has two different functionalities as defined in chapter 4.4.2.4.
-
S9 shall support transfer of PCC information at the SDF (Service Data Flow) level for the Local Breakout;

-
S9 shall support transfer of QoS parameters and related packet filters for all other cases
The information flows in 23.402 defines the vPCRF as an intermediary node that forwards messages and does not have any ‘real’ PCRF functionality. 

This paper discusses whether the vPCRF is just an intermediary function or may perform additional functions to be a ‘real’ PCRF. 

.
2 Discussion

2.1
Home Routed 

The Information flows in TS 23.402 [2] include roaming cases that cover the case for home routed where the vPCRF acts as an intermediary node. 
In the simpliest scenario, the vPCRF forwards requests and responses based on routing tables and the vPCRF knows about an ongoing transaction only, this vPCRF would be stateless, so that a different PCRF may be selected for every transaction.  However, the vPCRF makes policy decisions related to resources requested by the hPCRF, there may be different policies per home operator, for example the vPCRF may limit certain types of QCI’s to visited subscribers, so in order to apply these policies the first and all subsequent requests sent, within a Gateway Control Session, should include information to identify the home operator.  Another option is that the vPCRF is selected by the S-GW/A-GW at Gateway Control Session Establishment, the subscriber id is stored in the GW control session so that the home operator can be identified and policies can be applied in all subsequent messages within that Gateway Control Session.

In the latest case, the role of the vPCRF is a stateful proxy that makes policy decisions and may reject requests when policies are violated.
2.2
Local Breakout 

The Information flows in TS 23.402 [2] include roaming cases that cover local breakout where the vPCRF forwards messages between the PDN GW and the hPCRF and between the S-GW/A-GW and the hPCRF. 
However, there are different scenarios as follows: the home operator does not implement PCC, or the home operator implements PCC and has a roaming agreement so that the AF is in the VPLMN (e.g. IMS roaming agreement) or the home operator implements PCC with AF is in the HPLMN (e.g. no IMS roaming agreement).
Local Breakout with AF in VPLMN

The Home Operator may or may not implement PCC. If the Home operator does not implement PCC the vPCRF should implement all PCRF functionality defined in TS 23.203 [3], taking into account that no subscription information is available for policy decisions but local operator policies are applied in the vPCRF. In this scenario, the vPCRF is a real PCRF.
If the Home Operator implements PCC, the vPCRF should decide if the home operator should be contacted or local operator policies are applied. The vPCRF may either:
· Apply local operator policies so that PCC rules are derived based service information provided by the AF and local operator policies (different policies may be defined per type of service and home operator). 

· Contact home operator to retrieve subscription information (e.g. online or offline charging subscription, subscribed GBR).

· Contact home operator to forward Rx messages and retrieve PCC rules.

This fist option is the simplest solution and it is mandatory to be supported to cover the case when home operator does not support PCC.
Between the last two options, the last one is the most complex one since vPCRF need to communicate events over Rx+ interface and over S9.

The role of the vPCRF is a ‘real’ PCRF function that may request PCC Authorization from the hPCRF when PCC is deployed by the home operator.

Local Breakout with AF in HPLMN

The Home operator implements PCC in this case. 

The vPCRF should know that the home operator implements PCC and the AF is in the HPLMN to contact home operator to inform about IP-CAN session establishment. This allows hPCRF to perform session binding to associate a service session with an IP-CAN session.  

The vPCRF forwards IP-CAN Session Control messages between the PDN GW and the hPCRF and Gateway Session Control messages between the S-GW/A-GW and the hPCRF as specified per IP-CAN and vice versa. However, the vPCRF needs to keep the IP-CAN session state to make policy decisions that define which resources are available in the visited network to a specific home network for a specific application. The application identifier needs to be common understood by both the home and the visited operator. The vPCRF may also add local PCC rules to an ongoing IP-CAN session.
3
Conclusion and Proposal

The role of the vPCRF is not just an intermediary but plays additional roles depending on the roaming scenarios. For home routed the vPCRF is a proxy PCRF that applies network policies to accept or reject the QoS authorization request from the hPCRF. For Local Breakout the vPCRF is a ‘real’ PCRF that performs all functions defined in TS 23.203 [3]. 
It is therefore proposed to update TS 23.203 [3] in order to add a new chapter to describe the role of the vPCRF for both home routed and local breakout as defined in the accompanying CR.
3 References
[1] 23.401 v.8.0.0

[2] 23.402 v.8.0.0

[3] 23.203 v.8.0.0

3GPP

SA WG2 TD


