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1. Introduction


This document will describe an example of requirements for A-GPS performance, considering location-based services by A-GPS. 
 
When defining A-GPS performance, it is important to study examples of services implemented by A-GPS and those requirements for A-GPS performance. 

This document will describe a list of services implemented by A-GPS, typical location-based services among them and that what extent of requirements are supposed to be needed for A-GPS performance in those services.


2. Discussion
2.1. Location-based services implemented by A-GPS and typical services among them

Various parties, such as operators, vendors, contents providers, service providers and so on, have been discussed what kind of location-based services can be provided by A-GPS. Examples of services which are often discussed are as following,

(a) Location-based web contents
(a-1) maps around a handset
(a-2) road navigations for pedestrians
(a-3) town guide, restaurants guide, hotel guide around a handset
(a-4) transfer guide of railroad systems
(a-5) location-aware communications via e-mail or BBS
and so on.

(b) Location-based services in daily life
(b-1) emergency call to police men, security guards, road assistants, rescue workers
(b-2) buddy finder: searching a position of friends, elderly persons or children
(b-3) requests with current position to call a taxi or a home delivery
(b-4) telephone directory assistance, voice-based road navigation for pedestrians or car drivers
and so on.

(c) Business use
(c-1) fleet management
(c-2) management of field engineers
(c-3) sales taskforce assistant systems
and so on.


Frequently discussed services are supposed to be,

(i) route navigations for pedestrians
    (ii) emergency call to security guards

These two services are often supposed to be useful and attractive for users. In following sections, this document will discuss requirements of A-GPS performance for above two services.


2.2. requirements of positioning error

Regarding route navigations for pedestrians and emergency call to security guards, it is necessary to know which side of the road a subscriber is now. 

If a pedestrian is walking on opposite side of a road, route navigation system should guide him to nearest pedestrian crossing or pedestrian bridge to make him arrive to the destination. 

In order to find the subscriber in haste who has called to the security guards and is in a emergency circumstance, the security guards have to know which side of the road he is now; otherwise he might not be found and rescued by security guards. This is fatal situation. 

When a subscriber is in an area where intervals between streets are small, navigation systems and security guards have to know what street he is on now. 

So, even in an urban canyon where intervals between streets are small, it is supposed that positioning error should be within intervals of streets. 

If a pedestrian is walking on an adjacent street, route navigation system should present suitable routes, or the pedestrian might arrive a wrong destination. 

If positioning error is out of an interval between streets and security guards are seeking a person who has made an emergency call, security guards may be unable to find him. This is also a fatal problem.

Please see next map (Fig. 1) as an example. This area is one of typical areas of Japan. In this area, a big street, which side of the road should be distinct, is about 20 meters wide. A small street, which street a subscriber is on now should be distinct, has 50 meters interval each street. So in this case requirement of positioning error is 10 meters or less and even in urban canyon, it is 50 meters or less.

                        
[image: image2]
Fig.1  a map of typical areas in Japan

So, one of examples of requirements for positioning error is 10 meters or less in open sky and 50 meters or less in urban canyon if an operator suppose to use A-GPS handset to provide route navigation for pedestrians or emergency call service in urban canyon where intervals of streets is about 50 meters.

Another example of requirements for A-GPS performance is E911 in USA. E911 is one of instances of emergency call services. In E911 regulation, requirements of positioning error is 50 meters with 1-sigma, 150 meters with 2-sigma.

2.3. requirements of max response time


From the viewpoint of spreading location-based services, it is important to define a measurement time which will be acceptable for subscribers. 

For example, if cell ID based location services has been already popular, users’ acceptable measurement time may be very short, for example, a few seconds. 

In the market which mobile phone with A-GPS has already put into, it is supposed that results of marketing researches need to be taken into account to define requirements for measurement time of A-GPS. 

According to a marketing research about users’ acceptance to measurement time in Japan (see table 1), measurement time, which includes transmission time with GPS assist data server, should be from 11 to 15 seconds in order to meet even 22.7% of users’ acceptance. The transmission time is roughly estimated to be from 5 to 10 seconds, so TTFF is needed within from 5 to 10 seconds.

Table 1  Result of a marketing research about users’ acceptance to measurement time in Japan

	
	

	
	

	
	

	
	

	
	

	
	

	Measurement time
	%

	31 – 60 seconds
	18.2

	16-30 seconds
	  0.0

	11-15 seconds
	  4.5

	6 – 10 seconds
	21.9

	- 5 seconds
	55.4



Furthermore, it is supposed that requirements by service providers need to be taken into account. 

For example, in case of telephone directory assistant service, time length of calling to telephone directory operator is about from 60 to 90 seconds. This time includes time of searching telephone directory manually by the operator.
So, requirement of measurement time is supposed to be from 10 to 20 seconds. 

According to above discussion about transmission time of GPS assist data, possible requirement for TTFF is supposed to be from 5 to 10 seconds. 

2.4. requirements of sensitivity 

For example, in case of emergency call, A-GPS measurement is required in various situations, such as, handset is even in underpass of expressway, indoor motor pool and so on. 

And A-GPS handsets may be placed in pockets of clothes or subscriber’s own bag, sensitivity of GPS signal will be affected by these conditions. 

A-GPS performance is supposed to be defined considering above requirements of various situations.

3. Conclusion


This document described an example of requirements for A-GPS performance just from the viewpoint of providing and spreading location-based services by A-GPS. Some of those requirements are feasible with current technologies and products, and some of them may not. 

When defining A-GPS performance, it is important to study examples of services implemented by A-GPS, use cases of the services, those requirements for A-GPS performance and technical feasibility of them.


4. Reference

[1]
R4-030649, Proposed Requirement for AGPS Minimum Performance Specification Development, source: AT&T Wireless Services, Nokia, Siemens, China Mobile, Nortel Network, Rogers Wireless, Motorola, Ericsson, Cingular Wireless LLC

 [2] R4-030308, WI Title AGPS Minimum Performance Specification Development. 
[3] R4-030823, UE Based A-GPS Performance Requirement for 3GPP. 

[4] R4-031082, Requirements for support of A-GPS (FDD) Release 6
??





??





wrong


destination





×





destination





about�20 meters





about�50 meters





Intersection of �Ginza 4-chome





Mitsukoshi





??





??





wrong�destination





×





destination





about�20 meters





about�50 meters





Intersection of �Ginza 4-chome





Mitsukoshi









- 3 -

