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Document for Information

At the Malmo meeting of WG2 there was some discussion of accuracy classifications for LCS systems.  The following contribution is being made to the SA1 WG meeting November 29th -December 3rd.  This proposes a set of accuracy classes for addition to the service description of LCS (document 22.071).  The text of this contribution is provided here to TSG RAN WG2 for information.
Introduction

The current stage 1 service description for Location Services (Document 22-071) in sub-section 4.2 discusses  the distance accuracy and response time requirements.  As the accuracy requirements are generally the choice of the network operators, the section does not provide detailed numerical requirements.  This contribution proposes additional text for sub-section 4.2 to define a set of accuracy classes that may be used to assist operators with the specification of LCS systems.

Discussion

The information about the location of the mobile stations may be used not only to provide a subscriber service, but also may be used for network internal operations such as location assisted handover.  This internal use of the information may lead to higher traffic capacity and improved call completions.  The specification of the UMTS location service may thus extend the definition of previous generation systems while remaining consistent with them. 

Network operators would be assisted in the specification of their systems through the availability of a set of accuracy classes to help define their service requirements.  A sufficient number of classes should be defined to cover the typical expected range of services planned by operators, from the most lenient to the most demanding requirements.  Further, additional classes should be defined that would, perhaps, exceed those technically or economically practical today, in order to allow for advances of technology and increasing future service requirements. 

The definition of a set of accuracy classes also will assist the 3GPP technical working groups in their development of methods of location services.

In some jurisdictions, the administrations have specified the accuracy requirements for certain location services.  For example, the United States Federal Communications Commission (FCC) has specified distance accuracy requirements for use with emergency call services (further details may be found in “FCC 99-245 Third Report and Order in the Matter of Revision of the Commission’s Rules to Ensure Compatibility with Enhanced 911 Calling Systems, September 15, 1999”).  These rules set accuracy requirements for network and mobile-based systems and a criteria for compliance.  Therefore at least two of the accuracy classes specified for 3GPP LCS should be equivalent to the FCC classes.  Thus, operators may specify these classes and be assured that their system will meet the regulator’s requirements.

The proposed definition of classes within the 3GPP stage 1 specification is not intended to preclude operators or manufacturers from developing or making use of accuracy classes other than those defined.  The defined classes are intended to assist in the system specification  process and to assist the development of location methods within the technical groups of 3GPP.  The class definitions should not be considered as constraints against other requirements or technical development.

Proposal

It is proposed that the following new sub-section be added as 4.2.4 of document 22-071.

4.2.4  Accuracy Classes

The following accuracy classes may be used to define the quality of service 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.

Accuracy classes are provided for both distance and response time.  These may be applied to each of the QoS aspects (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 accuracy classes other than those listed.  These classes are provided to assist in the system specification  process and to assist the technical development of location methods.  These classes should not be considered as constraints precluding other requirements or technical development.   

4.2.4.1  Distance Accuracy Class

The following classes relate to the distance measure of the reported location.  

0  Distance accuracy is undefined.

1  Group of cells (i.e. a group of cells associated with one RNC).

2  Cell coverage (i.e. based on cell –ID  or cell sector).

3  Distance error is greater than class 4, but less than the cell size.

4  100 metres 67%,  300metres 95%.

5  50 metres 67%, 150 metres 95%.

6  25 metres 67%, 75 metres 95%.

7  12.5 metres 67%, 37.5 metres 95%  (may be rounded to 12 metres and 36 metres).

8  6.25 metres 67%, 18.75 metres 95% (may be rounded to 6 metres and 18 metres).

9  etc. where each class is half the previous class and the 95% is three times the 67% distance.

Notes :  

(i)  Class zero may be used to indicate that LCS is unavailable in this dimension.  For example, a service that is unable to locate in altitude may report class 0 for the vertical dimension and class 5 in the horizontal direction.

(ii) Class 4 corresponds to the FCC requirement for network based location methods that do not require measurements to be made at the mobile station.  The Class 5 corresponds to the FCC requirement for handset based methods that do require measurements to be made at the mobile stations.  

(iii)  The percent criteria are simply that for any statistically valid sample, 67% of the requests for the service location information shall return a result that is below the lower limit, 95% shall be below the second limit, and 5% may be outside the limits.

(iv) If the cell size is less than, for example, 100 metres, then class 2 might give a better accuracy than 4.  In this case the system might better be classed based on cell dimensions.  

(v)  Classes 6 and above may be appropriate for new application requirements.

4.2.4.2  Response Time Class

The following classes relate to the time of response of the reported location.  These classes may be applied to the immediate response location requests that are of type “no delay”, “low delay”, and “delay tolerant”.  

0  the response time is undefined.

1  90% of results are returned within time longer than class 2, but less than 10 minutes.

2  90% of results are returned within 3 minutes. 

3  90% of results are returned within 2 minutes.

4  90% of results are returned within 1 minute.

5  90% of results are returned within 30 seconds.

6  90% of results are returned within 10 seconds.

7  90% of results are returned within 1 second.

8  90% of results are returned within 100 milliseconds.

9  90% of results are returned within 10 milliseconds.

10  90% of results are returned within 1 millisecond.

11  90% of results are returned within 100 microseconds.

12  etc.  where each class is one tenth the previous class time. 

Notes :  

(i)  Class zero may be used to indicate that the response time is undefined although a response shall eventually be received.

(ii) Class 6 corresponds to a response time that is expected to be typical for emergency and lawful intercept applications.  

(iii)  The percent criteria are simply that for any statistically valid sample, 90% of the responses shall be received within the time limit, and 10% may be outside the limit.

(iv)  Class 9 and above may be appropriate for internal network operations.
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