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1 Introduction

In the SA2 email reflector there has been a long discussion about the possible differences in the characteristics of the S2 interface for the I-WLAN case and the non-3GPP access system for the non-roaming case architecture. This contribution explains the possible cases in which the interface from the evolved packet core connects to non-3GPP access systems and the characteristics of this reference point with respect to the deployment scenario.

2 Reference Point S2 and Deployment Scenarios

One of the concerns and cause of the different interpretations about the characteristics of the S2 reference point comes from the fact that there is some interest into natively support non-LTE access within SAE so the operators can allow connection of the SAE evolved packet core directly with non-3GPP accesses. This could mean that if the non-3GPP access network is owned by the operator, then this reference point can be thought as the same as the S2 reference point connecting the evolved packet core to the PDG in the 3GPP WLAN IP access. However depending on the deployment scenario we can see that the previous statement is not necessarily true. The following sections will present the different deployment scenarios and discuss the characteristics of the reference point (RP) from EPC to non-3GPP access system in each case and show that this reference point can be in some cases considered the same as S2 and also different than S2 EVEN if the operator owns the non-3GPP access system. The following sections present the different deployment cases and the characteristics of the interface according to the case. As example, we have chosen to use the WiMax access system as the non-3GPP access system in the discussion, but the arguments are not dependant on the access system rather on the characteristics of the S2 interface.

2.1 Case 1: Operator also owns the complete non-3GPP network

The following figure illustrates the case in which a 3GPP operator owns a non-3GPP network and wants to provide connectivity and mobility services to/from this network. The example shows a WiMax network that is attached via a PDG to the 3GPP operator evolved packet core (respectively IASA) using the S2 interface in a model similar to the WLAN 3GPP IP Access case. In this case since the operator also owns the non-3GPP network we can consider the interface as trusted. There is duplicate functionality in the EPC and the non-3GPP network CSN, but from the point of interconnection it could use the S2 interface in the same way as the WLAN 3GPP IP Access case, using whichever mobility protocol is decided to accommodate mobility in the I-WLAN scenario.
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Figure 1 Connection of an entire non-3GPP network using the S2

In this case, the interface is no different from the interface used for the WLAN 3GPP IP Access scenario so we can conclude that the two interfaces connecting the non-3GPP system and the WLAN 3GPP IP Access system are the same.

2.2 Case 2:  Same as Case 1 but operator collocates PDG with non-3GPP network

Figure 2 illustrates the case in which the operator has located a gateway with similar characteristics as the PDG in the non-3GPP access system. This case scenario present the same cons as the case 1 but the reference point in question could be similarly considered to be the same as in the WLAN 3GPP IP access case, hence we can consider here that is the same as S2.
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Figure 2 Gateway located in the non-3GPP access system

2.3 Case 3: Operator deploys ONLY the wireless access part of the non-3GPP access system

In case that the operator decides to deploy only the wireless part of the non-3GPP access system, as Figure 3 shows, then the situation is quite different from the previous two cases. This scenario does not have any access gateway (besides the ASN-GW, which is standardised by the WiMaX form) between the ASN and the EPC to hide mobility towards the EPC since the mobility is managed directly from the IASA (HA). 
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Figure 3 Operator deploys only the wireless access part of the non-3GPP access system

We can observe that for this deployment scenario, using the WiMax example, the operator doesn’t have to deploy the duplicate functionalities provided in the WiMax CSN and could connect the ASN (wireless access network part) directly to the evolved packet core of the 3GPP operator. Regarding the connection reference point, then it is clear that it will have different characteristics than the S2 reference point utilised for WLAN 3GPP IP Access scenario, since it has to accommodate the non-3GPP system specific characteristics. We can conclude that for this deployment scenario the reference point is different to the considered S2 interface.

2.4 2.4
Case 4: Operator owns WLAN access points for WLAN Direct IP Access

The last case scenario is a bit different from the previous three since it doesn’t consider the WiMax example. However it is also useful to present a possible deployment scenario in which the 3GPP operator owns WLAN access points to provide access to an IP network directly from a WLAN access points, (e.g. for flat rate users) in order to allow the UE to access the locally connected IP network. This local network could also be the operator’s private network and depending on the deployment it MAY allow for direct access to the Internet but not necessarily.
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Figure 4 Operator provides WLAN Direct IP access

It is also clear that for this scenario, the reference point connecting to the WLAN is different to S2, even if the operator owns the intermediate network between the WLAN access points and the evolved packet core providing home agent functionalities for the UE. 

3 Conclusions

We can conclude that there is the need to rename the interface connecting to the non-3GPP access networks from the evolved packet core to a different name since we have observed that it is not only a matter of trust relationship to identify this interface as S2. 

Even in the case that the operator owns the non-3GPP access system and the intermediate network in between the evolved packet core and the non-3GPP system, the deployment scenarios can determine the true nature of this interface. Furthermore, there are valid cases in which the characteristics of this interface are different of those already defined for interconnection of WLAN 3GPP IP Accesses. 

It is the intention of this contribution to propose to rename the interface connecting to non-3GPP access system and study the requirements and characteristics for defining the basic set of functionalities to allow connection from non-3GPP access systems in the cases in which differs to the I-WLAN scenario.
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