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Introduction
There are many competing technologies that fit under the WLAN umbrella.  Before defining the scope of various WLAN-UMTS interworking , this section attempts to describe the various attributes of the most popular of WLAN technologies, namely IEEE 802.11, Bluetooth
, and HiperLan/2.  See Table 1 for a technology comparison.

Table 1:  WLAN Technology Comparison

	Attribute
	802.11b
	Bluetooth
	802.11a
	HiperLan/2

	Frequency
	2.4 Ghz
	2.4 Ghz
	5 Ghz
	5 Ghz

	Physical Layer
	Direct Sequence Spread Spectrum (DSSS)
	Frequency Hopping Spread Spectrum

(FHSS)
	Orthogonal Frequency Division Multiplexing (OFDM)
	OFDM

	Channel Width
	22 Mhz
	1Mhz
	22 Mhz 
	22 Mhz 

	Typical Power Consumption 
	100 mW
	1 mw
	100 mW
	100 mW

	Range 
	150 ft (indoors)

300 ft (outdoors)
	30 ft (with 1mW)
	100 ft (indoors)

200 ft(indoors)
	Expected to be same as 802.11a

	Data Throughputs
	1,2,6,11 Mbps
	720 Kbps
	6,9,12,18,36,54 Mbps (speed varies as distance from Access Point)
	Same as 802.11a

	MAC 
	CSMA/CA in Distributed Coordinated Function Mode (DCF)

(optional) Polling Based in Point Coordination Function (PCF)
	Time Division Duplex (TDD) with a Master/Slave Polling Mechanism
	Same as 802.11b
	TDMA with TDD

	Miscellaneous 
	· High Speed Data Applications

· Susceptible to interference from Bluetooth and other devices
	· Wire Replacement;

· Inexpensive

· Low component count

· Low Power


	· Improve Spectral Efficiency over 802.11b

· Products expected by 4Q 2001


	· Products not available yet


Scope

The scope of this discussion paper is limited to 802.11b and 802.11a WLAN.

Assumptions include that the dual-mode UE supports:

1. GPRS and WLAN or, 

2. UMTS and WLAN. 

Subscription is determined either by SIM, USIM or ISIM cards being part of UE. IT is also assumed that subscription information in SIM, USIM or ISIM is used for authorization of using services on either WLAN or GPRS or UMTS.

Interworking Architecture

The generic 3GPP logical architecture for Interworking with WLAN is defined in  [1] and is depicted in Fig. 1.
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Figure 1: Integration of Wireless LAN and 3GPP GPRS

Consider topology shown in Fig. 1. In order to use 3GPP authorization based on assumptions in previous section for the WLAN service, it is important that WLAN access network controller (WLAN Access Gateway: WLAN AG) accesses to the HSS or HLR. This access may be done using many paths both for user plane and combined use and control planes.

Minimum Network Architecture I

The WLAN network is parallel to UTRAN and GERAN access networks. It consists of multiplicity of Access Point is the WLAN equivalent of a Base Station Transceiver and the WLAN AG. The WLAN AG is a server, which permits to support the WLAN micro-mobility management and the access to external servers and networks.

The WLAN Access Network provides the connectivity for the terminal with the IP network. In order to achieve it, WLAN AG uses services of the WLAN AAA server to authenticate the user and, if the authentication is successful, it uses a DHCP server to assign an IP Address to the UE. 

The AAA Server may serve both 3GPP GPRS network and the WLAN network. It provides the defined by industry standard the Authorization, Authentication and Accounting service.

The minimum coupling with GPRS network can be achieved when the AAA server is communicating with the HSS, or HLR for R99.

This coupling may include call-by-call registration or registration at the AAA server with periodic synchronization of databases in AAA server and HSS/HLR.

Minimum Network Architecture II

This architecture includes the same elements as architecture I with WLAN GW connected to GGSN. This solution eliminates need for having a separate WLAN AAA server and DHCP server. It also permits to reuse the Ga interface for charging and Gr interface for access to HSS (HLR).

This architecture would require designing the communication between the network layer of WLAN connection and the control plane of GPRS for mobility and PDP context management. In effect, the solution would be hybrid.  

Analysis and Conclusions

Solution, which is shown by architecture I, doesn’t require much standardization from the 3GPP perspective. The entire problem is reduced to providing the effective communication link between WLAN AAA server and HSS(HLR).

The drawback is that it doesn’t allow integrating it with the GPRS mobility management.

The second solution permits reusing the GPRS charging, authorization and mobility management mechanism, i.e. Inter-PLMN roaming.

It is postulated that solution I is left to operator decision as implementation dependent.

However, solution II may be adopted as standardized loose coupling option.
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� Many contest the view that Bluetooth is a WLAN technology, claiming that it is only a Personal Area Network (PAN) technology.
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