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1 Introduction

In response to the Technical Report for the WLAN Working Item recently created in SA2, this contribution discusses and proposes system architecture categories of the WLAN and 3GPP system interworking. 

This contribution is intended to discuss different Interworking architecture categories based on how a WLAN is backhauled to a 3GPP system through various interfaces. These categories may be readily mapped into the interworking scenarios specified in SA 1 WLAN working group.

It is proposed that the following context be included to the Chapter 6 in the TR.

2 Interworking Categories

There are several ways to categorise interworking architectures of the WLAN and 3GPP system interworking based on how a WLAN backhaul with a 3GPP system through various interfaces.  Figure 1 below provides a brief overview of the possible implementation from an architectural viewpoint.  An Interworking Function (IWF) unit is required in some categories to aid protocol stack and interface conversions.
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Figure 1:  Network architectural categories for providing WLAN and 3GPP interworking.

2.1 Logical Node-B

In this category, WLAN connects through an IWF to an RNC in a 3GPP system as a logical Node-B using Iub interface. WLAN, in this category, is considered as a Logical Node-B and the WLAN coverage area as a cell. The IWF provides the signalling conversion between the RNC and the WLAN AP.

The interworking in this category can support both 3GPP CS and PS domain services. All the security, handover, AAA, QoS functions specified in the 3GPP system can be applied to the WLAN.

2.2 Logical RNC

This category may be divided into two sub-groups depending on the interface used for backhauling a WLAN. The IWF in this interworking category may implement both interfaces to form a complete logical RNC interworking system.

2.2.1 Logical RNC/voice

In this category, the IWF implements an Iu-cs interface connecting the WLAN AP to a MSC to provide 3GPP CS domain services for WLAN subscribers. WLAN subscribers can have access voice applications provided by a 3GPP system operator.

2.2.2 Logical RNC/data

WLAN connects via an IWF to an SGSN using lu-ps interface to provide 3GPP PS domain services for WLAN subscribers. WLAN subscribers can have access data applications provided by a 3GPP system operator.

2.3 Logical SGSN

In this category, the IWF bypasses the RNC and connects through Gn interface to the GGSN to serve the PS domain services. This interface uses GTP protocol to route IP traffic.

2.4 Logical PLMN

In this category, the WLAN is treated as if it were a PLMN connecting with another PLMN using Gp interface. The roaming protocol specified between PLMNs can be used for the interworking as illustrated in Figure 2.
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Figure 2. Logical PLMN interworking category

2.5 Loose-coupling Category

The WLAN AP connects directly to the PDN using IP protocol. User data path does not go through a 3GPP system. From PDN point of view, there are no difference between a GGSN and a WLAN AP in terms of IP packet traffic.

Table 1 below summarizes the different interworking architecture categories. 

Table 1. Interworking architecture categories based on backhaul and interface.

	Backhaul Options
	Category
	Interface

	Backhaul to RNC
	Logical Node-B
	Iub

	Backhaul to MSC (voice only)
	Logical RNC/voice
	Iu-cs

	Backhaul to SGSN
	Logical RNC/data
	Iu-ps

	Backhaul to GGSN
	Logical SGSN
	Gn

	Backhaul to Inter-PLMN backbone
	Logical PLMN
	Gp

	Backhaul to PDN
	Loose-coupling
	IP
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