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1. Introduction:

From the Rel-8 version of 3GPP specifications an operator can use non-3GPP defined RATs (e.g., wireless local area network (WLAN)) to access the evolved packet core (EPC). The architecture reference model for the evolved packet system (EPS) provides the possibility of using WLAN, but unfortunately, there is no specification which provides the procedures for packet domain interworking between a PLMN with WLAN to access the EPC and a PDN.

The paper discusses and analyses the specification status of the interworking between a PLMN with WLAN to access the EPC and a PDN. Finally, this paper provides a proposal in order to complete the missing work in 3GPP CT WG3.
2. Discussion

Already in the Rel-8 version of 3GPP specifications an operator can use non-3GPP defined RATs (e.g., WLAN) to access the EPC. 3GPP TS 23.402 [1], which defines the architecture reference model for EPS, provides the possibility of using WLAN, and further to this defines a new reference point called SGi between the PDN gateway (P-GW) and a packet data network (PDN). The PDN may be an operator external public or private packet data network or an intra-operator packet data network, e.g. for provision of IMS services. Hence, the P-GW may interact with an external AAA server over the SGi interface in an external PDN.
According to 3GPP TS 23.402 [1] the P-GW provides connectivity from the UE to external PDNs by being the point of exit and entry of traffic for the UE. The SGi reference point as per 3GPP TS 23.402 [1] corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems.
The SGi reference point has been defined as part of 3GPP TS 29.061 [2] (Gi), but unfortunately, there is no specification which provides the procedures for packet domain interworking between a PLMN with WLAN to access the EPC and a PDN. This results in undesirable effects since there is a lack of 3GPP specification to provide this packet domain interworking to external networks. Also, the stage 2 requirements are not implemented at stage 3 level.
3GPP TS 29.161[3] specifies the Wi reference point and was produced during the development of interworking WLAN (I-WLAN) in Rel-6. However, updates to 3GPP TS 29.161 [3] to define the procedures for packet domain interworking between a PLMN with WLAN to access the EPC and a PDN seem not appropriate and a new technical specification is the best approach in a similar way as 3GPP TS 29.161 [3] was created during the Rel-6 timeframe rather than updating at that time the existing 3GPP TS 29.061 [3]. 
In addition, 3GPP TS 29.161 [3] is very particular to I-WLAN and does not match the architectural model of WLAN access to EPC as well as not all deployment scenarios are considered. Hence, it seems not appropriate to build on top of this specification. For example, 3GPP TS 29.161 [3] does not consider the evolved packet data gateway (ePDG), and also it seems that the specification has not been updated from Rel-7. Note that untrusted WLAN access requires ePDG in the data path. The ePDG is responsible for authenticating the UE with the 3GPP AAA server during tunnel establishment using EAP AKA (see IEFT RFC 4187 [4]). The ePDG receives the subscription data and the P-GW selection information from the 3GPP AAA server. The ePDG may contact an external AAA server for the external authentication and authorization.
Both untrusted and also trusted WLAN access network scenarios should be considered. Hence, Rel-11 work on the trusted WLAN access network (TWAN) should also considered. Note that a trusted WLAN access gateway (TWAG) terminates S2a and acts as the default router for the UE on its access link, and also as a DHCP server.

3. Conclusion

The paper shows that in the architecture reference model for the EPS from Rel-8 provides the possibility of using WLAN, but unfortunately, there is no specification which provides the procedures for packet domain interworking between a PLMN with WLAN to access the EPC and a PDN. This means that the stage 2 requirements are not implemented at stage 3 level.

In order to carry out the work it seems to be clear that a new work item (WID) and a new specification are needed.
The related proposed WID is available in C3-121445.
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