3GPP TSG-RAN Working Group 4 (Radio) meeting #28
        
R4-030800
Sophia Antipolis, France, 18-22 August 2003
Source:
Qualcomm Europe
Title:
A-GPS Minimum Performance Requirements and Testing Aspects
Agenda item:
6.8
Document for:
Discussion

1 Introduction

During the RAN #20 meeting held in Hämeenlinna, Finland, 3-6 June 2003, a new Work Item on “A-GPS Minimum Performance Specification Development” was agreed [1].

In order to progress this Work Item, this contribution proposes minimum performance aspects to be specified in TS 25.133 for A-GPS capable handsets. 
In addition, it is proposed that RAN provide necessary technical guidance to TSG T WG1 so that TSG T WG1 can proceed with the development of test cases.  Ultimately, such test cases should be incorporated into TS 34.121.
2 A-GPS Minimum Performance Characteristics Specification
This section proposes minimum performance aspects to be specified in TS 25.133 for A-GPS capable handsets.
2.1 Measurement Parameters
Different measurement parameters are returned by the A-GPS capable handset for UE assisted and UE based modes of operation. 
In the case of UE assisted A-GPS, the measurement parameters are contained in the RRC ‘UE Positioning GPS Measured Results’ IE. This IE basically contains the UE GPS code phase measurements (expressed in terms of whole and fractional GPS chips) together with a time stamp when the measurements are valid. 
In the case of UE based A-GPS, the measurements are contained in the RRC ‘UE positioning position estimate info’ IE. This IE basically contains the estimated position expressed in terms of latitude and longitude (and possibly altitude) together with a time stamp when the position estimate is valid.
Although, different signaling parameters are returned by terminals for UE assisted and UE based A-GPS modes, the core measurements common to both modes are the code phases for each of the visible satellites. Once a code phase measurement accuracy requirement has been established, the positioning performance of the terminal can be obtained by multiplying this code phase accuracy with an agreed upon “Dilution of Precision” (DOP) factor.  The magnitude of this DOP factor depends on the number of satellites in and the geometrical arrangement of the particular satellite constellation observed by the UE.  Recall that further description of this DOP concept is available in [2].
Alternatively, it is possible to develop minimum performance requirements beginning with the specification of the required positioning accuracy of the terminal.  Subsequently, corresponding UE GPS code phase measurement requirements can be determined by scaling this desired positioning accuracy with an appropriate DOP factor.
Proposal:  
· Minimum set of A-GPS measurement parameters to be specified:

· UE assisted: UE GPS code phase expressed in GPS code chips
· UE based:    Position estimate expressed in latitude/longitude

2.2 Performance Metrics
Positioning Accuracy:

The evaluation of positioning measurements/results is a statistical process. Therefore, a series of independent measurements need to be performed, and certain parameters can be calculated to express the observed positioning accuracy performance of a given UE under test. 
To determine the magnitude of measurement errors, the true value in the test must be known by the system simulator. In the case of UE based operation, the true value can be a certain reference location as simulated by the test equipment.  Ultimately, the UE based positioning results can be directly compared to this true value and an error statistic can be calculated.
In the case of UE assisted A-GPS mode and assuming asynchronous UTRAN operation, the critical information to be extracted from a set of simultaneous ranging measurements is the observed difference in the times of arrival of each satellite transmission relative to another.  The particular absolute code phase values measured from individual satellites are of little or no ranging value when evaluated in isolation.  Thus, there is no motivation to specify a minimum performance requirement for the absolute accuracy of these individual code phase values reported by the UE.

Although TS 25.331 specifies that UE GPS code phase measurements be signaled to the RNC as a set of independent code phase values with a common time-stamp, it is necessary to develop a UE GPS code phase performance metric based upon the relative differences between pairs of these measurements (as is inherently done for OTDOA measurement evaluation).
Response Time:  
Essentially, the response time is the delay incurred by the UE when generating and signaling UE positioning measurement/estimate results.  For A-GPS related operations, this delay may also be referred to as Time To First Fix (TTFF).  For response time, it is unnecessary to differentiate between UE based and UE assisted modes of A-GPS operation.
Proposal:

· Accuracy metric for UE based A-GPS:     Absolute value of the difference between the latitude/longitude value returned by the UE and the true parameter value. 
· Accuracy metric for UE assisted A-GPS:  Relative accuracy measure defined as the UE GPS code phase measured from one GPS satellite signal compared to the UE GPS code phase measured from another GPS satellite signal.
· Response Time metric for A-GPS:  
  Delay observed between the start of a UE positioning request and the delivery of the positioning measurements/estimate generated by the UE.
2.3 Radio Propagation Conditions
The performance requirements specified in TS 25.133 should focus upon a minimum accepted level of performance for A-GPS based measurement results reported by the terminal in a similar manner as in case of other measurement requirements in TS 25.133. Thus, AWGN propagation conditions should be specified initially. Multipath and various types of fluctuating propagation conditions could be provided in additional test cases within the same release or in some future release of the specification. 
Furthermore, the signal levels for the simulated GPS satellite signals should initially be uniformly the same.  Note that GPS satellite signal strength is generally expressed as the ratio of the total carrier signal power C to the power spectral density of thermal noise No.  Performance requirements considering more elaborate configurations of individual satellite signal levels could be provided in additional test cases within the same release or in some future release of the specification.
Proposal:

· Specify AWGN radio propagation conditions for initial test case(s)

· Specify uniform GPS satellite signal levels for initial test case(s)

2.4 Performance Requirements and Test Parameters
The minimum performance requirements for A-GPS related measurement results should be added in an appropriate section of TS 25.133 together with the conditions under which the requirements apply.

Proposal:

· For UE assisted A-GPS:
	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	C/No [dB-Hz]

	UE GPS code phase
	GPS chip
	( TBD
	X...Y


· For UE based A-GPS:

	Parameter
	Unit
	Accuracy [TBD]
	Conditions

	
	
	
	C/No [dB-Hz]

	UE position estimate
	meters
	( TBD
	X...Y


· The detailed test parameters should be described in an annex section of TS 25.133 and should include:

· Range over which the received code phases from two GPS satellites may differ.

· Range of signal strength values where the requirements are applicable.

· Nominal GPS satellite constellation configuration and DOP value.

· Specification of an AWGN propagation condition.

· Any response time requirements on the A-GPS measurements under the specified conditions (TTFF) should be identified in a general measurement requirements section of TS 25.133 (e.g. section 8.1):
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3 Required Guidance to be Provided to TSG T WG1
In order to enable TSG T WG1 to proceed with A-GPS test case specification development, it is proposed that RAN WG4 (collectively with RAN WG2) provide necessary technical guidance to TSG T WG1. 
In addition to any overview needed to help establish the scope of the intended test specification effort, TSG T WG 1 should be provided with at least the following types of information:
· Prioritization of RRC states for which the test cases should be developed.

· Information about available GPS assistance data configuration for the UE under test:
· Basic set of assistance data prescribed for UE based mode
· Basic set of assistance data prescribed for UE assisted mode
· Information about expected availability of UTRAN timing accuracy for assistance data.

· Number of simulated satellites and corresponding geometrical configuration
· Required number of returned code phase measurements for UE assisted mode
· Simulated true UE location and reference location information in case of UE based
· Information about the initial state of the positioning knowledge of UE prior to the commencement of a test (cold-start, warm-start, etc.)

4 Closing Remarks and Summary
In order to develop a minimum performance specification for A-GPS capable handsets in a reasonable timeframe, it is proposed that RAN WG4 initially focus upon specifying a limited set of straightforward requirements which ensure some basic level of uniform positioning performance among all deployed A-GPS capable terminals.  Such essential test requirements were described in section 2 of this contribution. As mentioned earlier, more complex performance requirements can be provided in additional test cases within the same release or in some future release of the specification when deemed necessary. 

In order to enable TSG T WG1 to quickly commence with the development of test cases, it is proposed that RAN WG4 collectively with RAN WG2 provide necessary guidance to TSG T WG1. This could be done in the form of a liaison (or liaisons) which contains the types of detailed information described in section 3 of this contribution.
5 References
[1]
RP-030308  “Proposed WID  for AGPS minimum performance specification”, AWS.
[2]
R4-011306  “UE Positioning with OTDOA-IPDL”, Nortel Networks.

























































_1122866818.unknown

