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1. Introduction

There is a lot of discussion going on in the email lists aimed towards arriving at a reference WLAN-UMTS architecture. The reference architecture should take into consideration the WLAN-UMTS dual mode terminal capabilities as well as reflect the network side understanding. Primarily the architecture should support handovers from a 3G to WLAN and from WLAN system to a 3G system. The reference architecture should preferably support ALL perceived Use-Case scenarios of a typical WLAN-UMTS dual mode terminal. The handover support architecture should take care of the authorization, authentication, billing as well as roaming considerations at the border of the WLAN and UMTS systems. 

The WLAN-UMTS dual mode terminal perspective is not reflected in the WLAN-UMTS interworking document (TR 22.934). This contribution analyses the terminal capabilities and the use-cases arising out of this. The implications on the interworking architecture are discussed. 

2. The UMTS-WLAN dual mode terminal types 

The following are possible reasons for handover between WLAN and UMTS

	No
	Reason for handover 
	Comments

	1
	Congestion
	In the event that congestion is experienced during call set-up the terminal can be redirected to an alternative cell.

	2
	Emergency Service


	It may be necessary to handover an existing call to allow an emergency call to be made from a terminal that can only "see" congested cells.

	3
	Macro/Micro/Pico



	The operators policy may be to handover slow moving users to smaller cells so leaving larger cells' capacity free for faster moving users, thus reducing the number and frequency of handovers suffered by faster moving users.

	4
	Network Forced Maintenance



	Activities may require the handover of all calls on a particular cell to allow equipment to be taken out of service. It may be desirable to minimize the use of a transceiver that has experienced mains failure (and is running on battery backup).

	5
	SoLSA (Support of Location Service Area)



	The terminal modifies measurement reports sent to the network to increase the probability of a preferred cell (which has adequate coverage) being selected even if non-preferred cells offer better coverage.

	6
	User Preference




	User preferences will be recorded in the user agent. If, during a call, a service becomes available via an alternative technology/network that more closely matches the user preferences the requirement for the handover is generated.


The CLASS type of the WLAN-UMTS dual mode terminal dictates the set of reasons for handover. The handover can be user initiated or network initiated as indicated in the above table. 

Handovers are assisted by an inter-technology handover entity resident in the user terminal. Such an entity can be resident as an application or can reside at a harmonization layer in the user terminal (Typically at L2-L3 boundary). This entity dictates the nature of WLAN-UMTS handovers. This entity can solicit sophistication information from the network for handover decisions or can be totally dependent on the network for handover decisions. We define two classes of terminals based on the sophistication of the terminal side handover decision entity:

· CLASS-I type terminals: Terminals that are totally dependent on the networks for handoff support (avoids measurements at the terminal side, saving power). The terminals do not support the automatic mode of handover; neither can they process any sophisticated information like location. Such terminals support only network supported or manual mode handovers.

· CLASS-II type terminals: Terminals that have sophisticated measurement entities as well as intelligent handoff support logic on the terminal. They support user policy based automatic handovers. Such terminals can negotiate the basis for handover with the network or can solicit specific information (including location tracking etc) for handover decision. Such terminals can even exhibit a single RF front end. 

Class I terminals are supported entirely by the network in handover decisions and subsequent execution. Class II terminals can take decisions based on sophisticated user policies and can selectively solicit support from the network. We visualize an initial proliferation of Class I type terminals followed by CLASS II type terminals. 
2.1 Use case of Class I type terminals

Any WLAN-UMTS interworking architecture SHOULD take into consideration terminal handover policies and capabilities. For Class I terminals the decision at the network can be based on reasons like congestion, hotspots, etc. It can also be based on the availability of WLAN services. Class I terminals receive just the handover notifications. 
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2.2 Use-case of CLASS II type terminal

CLASS II terminals can solicit measurements and subsequent (periodic or non periodic) notifications from the network. Class II type terminals can change policies over time, which has to be communicated to the network.
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3. Architectural implications

Architectural implications arise from the network support for handovers for both Class I and Class II type terminals. Network support for Class II terminals could include pre-registration support.
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4. Conclusions

The proposals help consolidate target user experience as well as deployment scenarios. Two terminal type classes are defined. Class I terminal support will dictate the initial phase of WLAN-UMTS interworking. Class II support will subsequently follow. 

We recommend that the Use-Case scenarios be added in the “Deployment and usage Scenario” section. The architectural implications can be included along with the section on the “Reference Architecture”.
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