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1 Introduction

With the introduction of location identification for mobile terminals, a new category of services based on the location of the user has been developed. These location services have found a particular strong footing in the UMTS networks, where they have shown their full potential as a geographical based information system. 

With this type of service the user is able to request a variety of services and local information for their vicinity. These services include location of the nearest Chinese restaurant, library, car hire, hospital or tourist information office.

One of the main enablers of this service proliferation in late years was the 1999 mandate of the US Federal Communications Commission (FCC) that, by October 2001, emergency services should be able to automatically position any citizen dialling 911 to within 125 meters in two thirds of cases. This has placed a legal obligation on mobile networks to support location identification provision in their service portfolio. 

Given this legal obligation, many network providers have seized the opportunity to design and implement further mobile location services that will commercially exploit the ability to know the exact geographical location of a mobile user. 

From service provider’s point of view i.e. network operator, in order to be able to develop a variety of services and also to guarantee some kind of quality of service, the network must be able to identify the capability of the user device (handset).  Furthermore the network operator must be able to give some kind of service quality figure to the customer such as time to location fix, geographical accuracy and emergency service coverage.

A proposal WI to define performance requirement for A-GPS was presented in TSG RAN#20, where a need for different performance classes of A-GPS was discussed. The intention of this contribution is to emphasis the need for such classification.

2 The Need for Classification

The accuracy/performance requirement for is different for different services. For example, Emergency services in one region can have stringent requirements leading to high accuracy/performance, while the requirement in another region can be less stringent that can be met with low accuracy/performance requirements. The accuracy/performance requirement is also driven by the applications. For example, Navigation applications demand stringent requirements, while advertising applications may need less stringent requirements.

Furthermore, the accuracy/performance requirement also depends upon the UE platform as explained below:

2.1 Time To First Fix (TTFF)

A conventional GPS receiver, from cold start, would require to integrate and calculate its first position, from surrounding satellite signals. In case of a GPS receiver with slow processor this may take several seconds or even minutes. The time taken to perform the calculation may also depend upon the signal condition from the satellite. 

The time to first fix is also dependent upon the assisted data received from the network, however the handset now has to obtain its location ‘partially’ from the network via request signal on the uplink channels, which increases the network load.

In terms of performance, the TTFF, among other variables(ref R4-03xxxx), is also dependent on:

1. The initial calculation speed of the GPS chipset inside the handset and 

2. Network assistance data 

2.2 Handset Integration Issues

One other important parameter that must be noted here which relates to the overall performance, is the processing power of the handset and how the handset internal architecture prioritise the GPS requirements. For example a fast GPS chipset, which can produce high precision in few seconds, on an engineering board, once integrated in a handset with a slow processor, may produce a poor overall result. Alternatively a relatively slow GPS chipset, integrated into a handset with relatively fast processor, may result in a much better result.

Thus the performance of the handset must be analysed in a holistic fashion.

Further factors can influence the overall performance of the handset. These are as follows:

· UE RF design, 

· Electromagnetic interference issue

· Antenna for GPS applications 

· UE-internal Protocol stack design 

· UE-internal signalling  

2.3 Performance Classification

In order to be able to classify the GPS/AGPS performance of the handset the following classifications are proposed:

Class 1 

Class 2 

Class 3 

Handsets with Class 1 level of accuracy would fulfil the minimum regulatory  requirements in different regions. Handset with low performance GPS/AGPS service would be categorised under Class 1 category

Class 1 handsets would provide the minimum level of acceptable GPS/AGPS service from a handset in a given network.

Class2 and 3 types of handsets would be used for more particular types of location-based services, offered by operators. Handsets with medium to high performance GPS/AGPS would be categorised under Class 2 and 3 respectively

3 Proposal 

Based on the above discussion, we feel that RAN4 should consider classification in terms of performance and accuracy requirements of the GPS-AGPS for various application and service requirements. 

Furthermore it is proposed that this classification should be added to the scope of the work item.

