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1 Introduction

A work item for studying the feasibility of UMTS-WLAN interworking was approved in TSG SA#13 meeting on September 2001 in Beijing. 

This contribution identifies two scenarios in which WLAN Access Network extends the service offering of an operator running a 3GPP System.  

2 UMTS-WLAN Interworking Scenarios

In recent UMTS-WLAN Interworking considerations two main scenarios to realise interworking have emerged; Loose Interworking and Tight Interworking. 

Following picture outlines the two scenarios.
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Figure 1. Outline of loose and tight interworking scenarios.

Both interworking methods can be seen to target the same long term goal; unified means for accessing mobile IP services. However the role of the same WLAN Access network in these two scenarios is initially different. 

In loose interworking the WLAN access network is accessed by ‘Non Cellular’ terminals. For these terminals interworking of WLAN access network towards the 3GPP system provides authentication and billing backbone. Thus 3GPP system provides the unifying framework for accessing individual WLAN access networks. Existing roaming agreements between operators of 3GPP systems makes this authentication and billing backbone to be globally available.  

Further, in loose interworking, the 3GPP System IP multimedia services realised by SIP protocol can be made accessible for the ‘non cellular’ terminals connecting via WLAN Access Networks.

In tight interworking the WLAN access network is accessed by ‘Cellular’ terminals. WLAN Access network is used to provide complementary wireless connectivity between ‘cellular’ terminal and 3GPP system. All system functionalities, such as security, mobility, services, are realised as in current 3GPP system.  WLAN Access network role in this scenario is only to provide transport  for 3GPP user plane and signalling protocols.

The target of tight interworking is to provide seamless 3GPP services between WLAN access points as well as between WLAN access and current 3GPP radio access systems.

3 Usage of WLAN Technologies 

WLAN is not just one radio technology, several different technologies fall into the category called WLAN. Existing industry standard is IEEE 802.11b operating at 2,4 GHz ISM band. New entrant for this same band is Bluetooth and technologies such as IEEE 802.11a and ETSI BRAN Hiperlan2 are being developed for the 5GHz band. 

Despite the different technologies, all these WLAN technologies are commonly used for transportation of IP datagrams. The specific WLAN technology used in each wireless IP network is not very visible for the layers above IP. Therefore the existing unifying layer, IP, should be taken as the basic interworking level also towards 3GPP system.  

This approach will also create a steady platform based on which any existing or future access technology capable of transporting IP datagrams can be used to interwork with 3GPP system.

This generic approach can be expressed in following requirements for the WLAN access usage: 

The interworking concept shall: 

· be WLAN access technology independent as much as feasible

· utilise the existing and emerging access technologies in their de-facto way  
· support usage of off-the-shelve WLAN Access Points
· support usage of existing WLAN access networks 
· support usage of existing WLAN terminals
4 Service Requirements, Loose Interworking

4.1 Service aspects

Following services shall be supported:


· Access to IP Networks via WLAN Access Network

· Access to 3GPP system IMS via WLAN Access Network
· Specification of means to provision 3GPP IMS services over the WLAN access network may be required.

4.2 Security

3GPP System shall provide following security services for WLAN access network:


· Core Network level authentication of users accessing WLAN Access Network
Users accessing IMS via WLAN Access Network shall be subject for the same  IMS level security  mechanisms as the users accessing IMS via 3GPP system

4.3 Roaming

3GPP System access and service roaming mechanisms between 3GPP systems shall be supported also for users accessing WLAN Access Network.

4.4 Session Continuity

Session continuity for connections within WLAN Access network is autonomously taken care by the WLAN access network.

4.5 Charging and Billing

3GPP system shall provide billing backbone for charging the connections established via WLAN Access Network.

3GPP system shall: 

· be able to receive charging records from WLAN access network and 

· handle the charging records originated from WLAN Access Network similarly as any charging record 

4.6 Quality of Service

Quality of Service for the connection via WLAN access network is autonomously taken care of by the WLAN access network. 

Specification of means to map 3GPP IMS QoS to the WLAN access network QoS may be required.

4.7 Terminal aspects

Interworking concept shall support implementation of both single mode (WLAN only) and multimode (WLAN –cellular) terminals. 

5 Service Requirements, Tight Interworking 

5.1 Service aspects

A user connected via WLAN Access Network shall use the existing 3GPP services. All services are transparent to the WLAN access network.

5.2 Security

For a user connected via WLAN access network the existing 3GPP security shall be applied. 3GPP security mechanisms are transparent to the WLAN access network. 

5.3 Roaming

For a user connected via WLAN access network the existing 3GPP roaming mechanimss shall be applied. 3GPP roaming mechanims are transparent to the WLAN access network. 

5.4 Session Continuity

Handover between WLAN APs within WLAN Access Network shall be supported

Handover between current 3GPP radios and WLAN Access network shall be supported  

5.5 Charging and Billing

For a user connected via WLAN access network the existing 3GPP charging and billing mechanisms shall be apllied. 3GPP charging and billing mechanisms are transparent to WLAN access network. 

Note that charging differentiation between WLAN Access and other accesses may be implemented.
5.6 Quality of Service

For a user connected via WLAN access network the existing 3GPP Qos mechanims in the remaining 3GPP system shall be applied. 

The quality of service for the data transported within WLAN access network is autonomously taken care of by the WLAN access network. 

Specification of means to map 3GPP system QoS to the WLAN access network QoS may be required when de facto QoS principles emerge for WLAN access network.

5.7 Terminal aspects 

Interworking concept shall support implementation of both single mode (WLAN only) and multimode (e.g. WLAN – WCDMA ) cellular terminals.

6 Proposal

It is proposed that 

· the contents of chapter 2 of this contribution is added to UMTS-WLAN Interworking Technical Report, e.g. to chapter “Background”

· the chapter 3 of this contribution is added to UMTS-WLAN Interworking Technical Report, e.g. as new a clause in chapter “High Level Requirements”

· the Service Requirements part of UMTS-WLAN Interworking Technical Report is separated into two chapters; “Service Requirements – Loose Interworking” and “Service Requirements – Tight Interworking”

· the contents of chapter 4 of this contribution is added as a one set of service requirements to the UMTS-WLAN Interworking Technical Report, e.g. to the chapter “Service Requirements – Loose Interworking”

· the contents of chapter 5 of this contribution is added as a one set of service requirements to the UMTS-WLAN Interworking Technical Report, e.g. to the chapter “Service Requirements – Tight Interworking”

