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Introduction

This contribution discusses possible alternatives to support roaming in the evolved system with the B.2 model of the TR 23.882 Annex B.

Roaming in the legacy system

Roaming is providing access to services through a visited network (VPLMN) when the user is not in the home network (HPLMN) service area.

For PS domain roaming, there are two methods, namely GPRS roaming and IMS roaming.

GRPS roaming can be defined as a roaming model with the GGSN in the HPLMN and the SGSN in VPLMN, with the UE’s IP address assigned from HPLMN. All traffics to/from the UE shall pass through HPLMN.

IMS roaming can be defined as a roaming model with the GGSN and the P-CSCF in VPLMN. The IP address of a UE is assigned by VPLMN. The UE can still get serviced though the IMS in HPLMN. According to the operator’s policy, local break-out is possible.

Roaming in the evolved system (B.2. model)

In this section, several alternatives for roaming architecture is discussed for the B.2 model. In the B.2 model, the evolved access system has separate access gateway from the GPRS core  (GGSN) and WLAN 3GPP IP access (PDG).

The first alternative for roaming support is adopting GPRS roaming model in the B.2 architecture context. The Access gateway in VPLMN is connected to the IP gateway in HPLMN with a tunnelling interface in a similar way of the Gp interface. The IP address of the UE is assigned by HPLMN. The access gateway in VPLMN acts a relaying node like a SGSN in VPLMN.

Pros:

· The current GPRS roaming principle can be applied. Also the protocols over the Gp interface may be reused.

· The IP gateway in HPLMN acts an IP anchor point, so no L3 handover is required due to UE’s movement in VPLMN.

Cons:

· Local break-out is not possible. As a result, data routing can be inefficient.

The second method is adopting the IMS roaming principle. The IP address of the UE is assigned by VPLMN and the access gateway in VPLMN acts as the first hop router of the UE. The UE becomes reachable by using the home IMS system via P-CSCF in the VPLMN.

Pros:

· Local break-out can be possible using the IP address from VPLMN. Optimal routing is possible for local services.

Cons:

· To allow the UE to access HPLMN services from VPLMN, an interfaces and/or business agreement between PLMNs are required. (Note that there can be more services from HPLMN than IMS services.)

· HPLMN may not directly control all traffics from/to the UE. (Note that the traffics can be controlled indirectly via enhanced PCRF interfaces. See the next section.)

Lastly, a new possibility is using Mobile IP for roaming purpose. In this model, a UE get a local IP address from VPLMN, which is used as a Care-of-Address (CoA). HPLMN assigns the home address (HoA) of the UE. The Home Agent is located in HPLMN. 

Pros:

· The UE can access HPLMN services using its HoA.

· Mobile IP can be used also for inter-access system mobility

· Local breakout is possible using UE’s local IP address.

Cons:

· HPLMN may not directly control all traffics from/to the UE. (Note that the traffics can be controlled indirectly via enhanced PCRF interfaces. See the next section.)

Considering that the performance optimization is achievable by allowing local breakout and optimized routing path, the second and the third methods are preferred. 
PCRF interaction in the roaming case

In S2-052031, it is proposed that PCRF has an interface (Gx+) with the access gateway of the evolved access system. 

In WLAN interworking, the concept of the proxy-AAA server in VPLMN and the AAA service in HPLMN is adopted. The proxy AAA server and the home AAA server is connected using the Diameter protocol.
Similarly, the Home PCRF (H-PCRF) in HPLMN, which decides the policy and charging rule for the UE, can have an interface with the Visited PCRF (V-PCRF) in VPLMN. The interface will use Diameter. The V-PCRF controls the access gateway with Gx+ interface.

The figure below depicts the PCRF roaming concept.
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Conclusion
In this contribution, three possible methods are discussed and analyzed for roaming support with the B.2 model. It is shown that all methods are capable of meeting the basic requirement of roaming, which is allowing the user in the visited area to access services, while the home network can control it.

It is also shown that how PCRFs can be configured and interworked with the access gateways. 
Samsung propose to consider discussion and analysis in this contribution for the SAE works in the future.
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