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1.
Introduction
This contribution addresses the roaming aspects for the B-2+ architecture (see [2]), which is a refinement of the B-2 architecture in [1].

Mobility and policy control aspects are covered in companion papers [3, 4].

2.
Discussion

Depicted in Figure 1 is the proposed B-2+ architecture. With respect to the existing B-2 architecture in [1] the following changes have been made:

· A “layer-2” connectivity (L2) between GPRS Core and Evolved PS Core, depicted with a thick blue line;

· PCRF(2) functionality is split into a Home PCRF and proxy PCRF functions;

· Plain Internet access has been ommitted for clarity;

· A Non-3GPP Access System has been added to the figure; 

· The HSS (including the Home AAA server) is connected to all access systems.

Figure 1 assumes that the “Visited GGSN” (V-GGSN) model is used for all depicted access systems.

[image: image1]
Figure 1. B-2+ roaming with “V-GGSN” model only
The following interfaces are identified as roaming interfaces:

· Rroam between the Home PCRF function and the Proxy PCRF function, for the purpose of policy control and conveyance of charging rules across administrative domains (for more details please refer to [4]);

· Wi+/Gi+ between the Inter-AS MM node and the Access System Gateway (i.e. PDG, GGSN, etc.), for the bearer plane (for more details on the Wi+/Gi+ bearer plane with Mobile IP please refer to [3]);
· Wd+ between the HSS (Home AAA) and a proxy AAA server located in every Visited access system (AAA proxies not shown to simplify the figure).
It is assumed here that the inter-operator interface Wd, which was defined within the context of 3GPP WLAN interworking, will become the prevailing interface for user authentication, subscriber based authorisation and signalling of charging information.
The Wd interface today is based on standard IETF AAA protocols (RADIUS or Diameter) and provides support for SIM-based authentication. The “+” in “Wd+” refers to some enhancements specific to Mobile IP, as discussed in the companion paper [3].
Note that all roaming interfaces depicted in the figure are standard IETF interfaces: Rroam is Diameter-based (assuming it is similar to Rx+/Gx+), Wi+/Gi+ is a “simple” IP or a Mobile IP interface and Wd+ is either Diameter or RADIUS. For this reason, support for Non-3GPP Access Systems should be a feasible task.
Regarding the existing GPRS system, there are two possibilities:
· either Gr/Gc-to-Wd+ interworking is applied in the Visited network, in which case Wd+ becomes the universal roaming IP-based AAA interface, or
· the HSS keeps supporting MAP based interfaces, in which case the MAP-based Gr and Gc interfaces remain exhibited as inter-operator interfaces.
The first approach is preferable for the long term, as it helps evolving towards a truly All-IP inter-operator network. We refer to this approach as “IP roaming” or “Layer-3 roaming” model.
Figure 2 considers a mixed scenario where the existing GPRS system is deployed according to the “Home GGSN” (H-GGSN) model, whereas all other access systems use the V-GGSN model.


[image: image2]
Figure 2. B-2+ roaming with both “H-GGSN” and “V-GGSN” models
In this scenario there are two new roaming interfaces (green thick lines):
· Gp between the GGSN in the Home network and the SGSN in the Visited network;

· Gr between the HSS in the Home network and the SGSN in the Visited network.
Note: it is FFS whether Gp and Gr require some enhancements in order to support the Inter-AS MM protocol (e.g. as previously noted, Wd must be enhanced to Wd+ in order to support Mobile IP).
Neither of these interfaces uses a standard IETF protocol (GTP on Gp, MAP on Gr). We refer to this kind of roaming as “Layer-2” roaming, because the IP point of attachment in this case is located at the GGSN in the Home network.
While a mixed scenario with both “Layer-2” and “Layer-3” roaming is possible (as the one depicted in Figure 2), we beleive that the future deployments will tend towards a pure “Layer-3” roaming model, for a number of reasons:
· In order to support Non-3GPP Access Systems;
· Because “local breakout” deployments (i.e. V-GGSN) will expectidly be gaining importance in the future;

· Because the WLAN 3GPP IP Access already uses standard IETF protocols for roaming;
· because of the expected use of Mobile IP for Inter-AS MM (as proposed in [3]), which increases the need for L3 (rather than L2) traffic backhaul.
3.
Conclusion and Proposal

It is proposed to agree that:
· the target B-2 (or B-2+) architecture shall have at least the following roaming interfaces:
· Rroam between the Home PCRF function and the Proxy PCRF function, for the purpose of policy control and conveyance of charging rules across administrative domains;

· Wi+/Gi+ between the Inter-AS MM node and the Access System Gateway for the bearer plane;

· Wd+ between the HSS (Home AAA) and a proxy AAA server located in every Visited access system;
· All of the Rroam, Wi+/Gi+ and Wd+ interfaces shall be based on IETF standard protocols.
It is also proposed to discuss:
· Whether the “Home AS GW” model (i.e. IP point of attachment in the Home network) is needed for the Evolved Access System;
· How to best support the existing H-GGSN deployment model (an example being provided in Figure 2 of this paper).
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