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1. Introduction

Tdoc SA1(99)886, source Nortel, proposes a new sub-section be added as 4.2.4 of document 22.071 on accuracy classes, and defines quite demanding accuracy classes. Even though it is possible to define the accuracy classes with high granularity, it would be preferable to define the accuracy classes from the user's and service point of view. First thing is to evaluate what the accuracy classes shall be used for and  22.071 should also mainly define the service aspects of location services.

The main benefit of accuracy classes is that they enable the user to define how accurate location information can be made available to different types of LCS clients. Another benefit is that it should be possible to define different tariffs for different LCS accuracy classes. 

This contribution contains alternative definitions of accuracy classes from the user's and service point of view and also indicates possible usage of the accuracy classes for user privacy and tariffing. 

It is seen that accuracy is only one Qulity of Location Service parameter and that the Response time is another QoLS parameter. For this reason the main headline is changed to Quality of Location Services.

The proposed changes and additions are shown as revision marks to the original text in Tdoc SA1(99)886.

2. Proposal

It is proposed that the following changes are introduced in the new subsection to be added as 4.2.4 of document 22.071.

4.2.4  Quality of location services classes 
The Quality of Location Services (QoLS) is defined using accuracy classes and response time classes. These QoLS classes may be used to define the quality of service for the location information requested or delivered by the LCS within UMTS.  These classes may be applicable to Value Added Services, PLMN Operator Services, Emergency Services and Lawful Intercept Services.

QoLS classes are provided for both distance and response time.  These may be applied to each QoS aspect of the indicated geographical location of the target UE (horizontal distance, vertical distance, and response time).  The horizontal and vertical accuracy may be requested or reported in different classes.  Additionally, the response time may be different for different levels of distance accuracy.  The response time class may be applied to the “immediate location request” queries.

The criteria for compliance is a simple percentage.  Each class indicates a percentage of requests for the location information that must meet or exceed the accuracy limit.  Thus, for any statistically significant number of uses of the service, the defined percentage of calls shall be better than the limit.  [The statistically significant sample size is FFS, but one hundred may be an appropriate number.]  These criteria only apply to requests for location information when it is possible to establish communication with the mobile station.  Location requests for which it is not possible to establish at least a signalling link with the mobile station are not counted as part of the accuracy criteria.

These classes do not preclude operators or manufacturers from developing or making use of QoLS classes other than those listed.  These classes are provided to enable the LCS client, the user or subscriber of the Target UE, the network operator or the service provider to define what level of Quality of Location Services is requested and to indicated what is the resulting achieved QoLS level. The QoLS Classes also assist in the system specification  process and the technical development of location methods.  These classes should not be considered as constraints precluding other requirements or technical development.   

4.2.4.1 Logaritmic Distance Accuracy Classes

The QoLS classes in this chapter relate to the distance measure of the reported location. The actual location of UE, for 67% of the cases, shall be within a circle area, where the indicated location of UE is the centre point of the circle and the radius of the circle is within the distance range listed in Table X1 for the different accuracy classes. The accuracy classes are also described from the user and service perspective.
	Accuracy class
	Distance range from indicated position of UE
	Definition from user and service perspective

	A
	– 10m
	exact location

	B
	10m – 100m
	location close by

	C
	100m – 1km
	small area, township, city block

	D
	1km – 10km
	somewhat bigger area, town

	E
	10km – 100km
	big area, region

	F
	Best achievable accuracy for the target UE 
(whatever that may be)
	best achievable accuracy



Table X1, Logaritmic distance accuracy classes

Note that the new FCC 50 m accuracy requirement fits into this classification as accuracy class B. 

[If seen necessary, it would be possible to split accuracy class B into two subclasses, ie Accuracy class B1 is 10m to 50m and Accuracy class B2 is 50m to 100m. Also Accuracy class C may be split in several subclasses.]

4.2.4.2 Radio network based LCS accuracy classes
In addition to the distance based accuracy classes also accuracy classes based on radio network parameters are defined in Table X2. These accuracy classes are optional, since they can be covered by the logaritmic distance accuracy classes defined above. The benefit of these accuracy classes is to add flexibility of LCS services for the network operator and service provider.
	Accuracy class
	Radio network indications
	Definition from user and service perspective

	O
	Cell coverage area 
	small area, township, city block

	L
	Location area
	somewhat bigger area, town

	R
	Routing area
	somewhat bigger area, town

	P
	PLMN area
	coverage area of cellular network

	X
	Not defined
	location accuracy is not defined


Table X2, Radio network based  accuracy classes
4.2.4.2  Response Time Classes
The Response Time Classes are used to define what response times the LCS client, a user or an LCS application can request regarding information about the location of the target UE. The Response Time Class can also be used to indicate the resulting achieved response time. 
The "response time" is defined as the time elapsed from the moment the LCS Client has sent a complete Location request to the moment the LCS Client has received a complete Location Response (not including processing time in the LCS Client).   These classes may be applied to the immediate response location requests that are of type “no delay”, “low delay”, and “delay tolerant”.  
The response time classes and corresponding response time limits are defined in Table X3. 90% of the results shall be returned within the indicated time. 

	Response time class
	Response time limits
	Definition from user and service perspective

	0
	Undefined response time
	response time does not matter

	1
	2min – 5 min
	LCS information is needed within 5 minutes

	2
	1min – 2min
	LCS information is needed within 2 minute

	3
	30s – 1min
	LCS information is needed within 1 minute

	4
	10s – 30s
	LCS information is needed as soon as possible

	5
	1s -10s
	LCS information is needed immediately

	6
	-1s
	LCS information is needed urgently

	7
	(not yet defined)
	


Table X3, Logaritmic distance accuracy classes
[ Is there really a need for the very short time limits in the original proposal? The above definitions are more in line with service definitions from the user and service perspective, ie Stage 1 aspects.]
4.2.4.3 Usage of QoLS classes, definition of LCS client types

User defined QoLS classes for different client types


The user of UE, or the network operator, in some cases would not agree to communicate the best achievable accuracy of the UE location to any LCS client. With the QoLS Classes defined above the user or the network operator are able to allow or restrict the accuracy and/or response time with which the location of UE is communicated to different clients. It shall be possible for the user or subscriber to define the QoLS Classes  differently for different clients (types).

The main LCS client types are are defined in chapter 1 of this specification: Value Added Services LCS Clients, PLMN Operator LCS Clients, Emergency Services LCS Clients and Lawful Intercept LCS Clients. It shall be possible for the user to indicate several types of the Value Added Services LCS Clients, such as VAS LCS Client type "family members", "my company", "unknown".
In this way the user/ subscriber or the network operator can define the allowable accuracy levels and response times for different types of LCS clients, e.g, as follows: (Letter indicates accuracy class. number indicates response time)
"Emergency services LCS Clients are allowed to get Class A.6 LCS information."

"PLMN operator LCS Clients can get class B.0 LCS information in general, but class A.0 only after asking me."

"Lawful Intercept LCS Clients are allowed to get class A.3 LCS information", (this is probably defined by the network operator.) 

"VAS LCS Clients type 'family members' can get LCS information of class A.3."

"VAS LCS Clients type 'my company' can get LCS information of class B.4."
"VAS LCS Clients type 'unknown to me' can get LCS information of class P.1 and other accuracy classes only after asking me."
Different tariffs for different accuracy classes
With the QoLS classes defined above, different tariffs can be defined for different QoLS classes. In this way the LCS traffic and traffic load can be regulated. The user of LCS services will be able to request LCS information with wanted accuracy and response time, taking the resulting cost in account.
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