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Abstract of the contribution:

This contribution discusses the aspect of supporting National roaming so that LTE-Only operators can use the coverage offered by non SAE-compliant 3GPP operators.
Introduction
In the evolved system it is expected terminals provided by LTE-Only operators will also be able to roam into the coverage of 2G/3G operators which do not support SAE compliant core. This paper discusses the topic and concludes on a way forward.
Discussion

Based on experience with 3G, we predict that there will be Greenfield LTE operators planning to come into play in the near future.  These Greenfield operators would deploy an LTE-only network and require the support of national roaming feature on pre-SAE PLMNs on 2G/3G networks to support coverage in areas initially not covered by their LTE rollout. This is illustrated in figure 1.


Figure 1 – Illustration of requirement of National roaming to support LTE Greenfield operators
Looking at the current SAE architecture in 23.401, illustrated in figure 2, it is possible to recognize that legacy networks are always required to connect to a visited network Serving SAE GW in order to connect to the PDN GW in the Home Network. 

[image: image1]
Figure 2 23.401 reference architecture for roaming
However, if the visited network is not upgraded to be SAE compliant (which is going to be most likely the case in most countries where a Greenfield LTE operator enters, as they are assumed to take advantage of their LTE focus by having an shorter time to market, thus most likely finding incumbents still using a pre SAE core), then the pre-SAE network will not select a serving SAE GW and will connect directly to the home network, as it is usual today, based on APN lookup. This translates into a direct interface between the SGSN in the visited network and the PDN GW in the Home Network, that is an S4/Gp which has different termination point than shown in the current architectures in 23.401 and 23.402.
This means that to capture real deployments, like the one described here above, the option to have an S4/Gp connection directly to the home PDN GW should be shown in the architecture in both 23.401 and 23.402  (much in the same way as in 23.402 direct S2x connection to the Home PDN GW are allowed (as shown in figure 3). It should be noted that this has an impact on some solutions, such as interrat HO, and as such it cannot be ignored within the scope of the specification of the evolved system, without leaving interworking between SAE compliant and SAE compliant networks to proprietary arrangements.

[image: image2]
Figure 3 Proposed architecture for 23.401 pre-SAE operator roaming case.
From the figure above it is clear that the LTE only operator requires support of Gp, Gn and Gr interfaces in the SAE core, also.
Conclusion and proposal

It is proposed that the architecture for pre-SAE operator roaming case are added in 23.401 and 23.402 to at least enabling taking into account at least the scenario described in this paper.
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