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Introduction

In each of the last two RAN WG4 meetings (San Diego - R4-031142 from SiRF and Munich - R4-040099 from Vodafone), proposals were made to follow a stepped approach to creating the A-GPS Minimum Performance Specification. In each case, the discussion instead was focused on the test scenarios and performance numbers in what has become a strawman technical spec.  This contribution proposes a top-down process of defining and then implementing work on this specification.  The goal is to define the framework into which the test scenarios and performance numbers would be applied. Proposals for each of the steps are also included.
Discussion

The path to creating an A-GPS Minimum Performance Spec can be generalized to three questions:
1. Mission - What is the goal of the testing specified in the Specification?

2. Environment - What are the physical conditions and scenarios in which the tests must verify performance
3. Metrics – What are the performance results that must be attained in the defined environments to ensure that a Unit Under Test meets the goals of the Specification.
Mission:  There has never been a clear declaration as to what the goal of this document should be.  There is no statement that explains the expectations to be met by the product of this work item, who is expected to use it and how it will be used.  As a result, discussions about specific test scenarios or performance numbers have no frame of reference.  
There have evolved two different approaches in defining what this specification will provide: use-centric and technology-centric.

The use-centric view expects that this specification will provide criteria that ensure that anticipated services will be performed within an acceptable level of performance. This view would ensure that the target uses would be realized, but may set the performance standards so high that the availability of hardware that meets the spec is limited.

The categories of services fall into three levels of required performance by the A-GPS functionality (from most to least challenging):

· Location Based Services – such as turn-by-turn navigation, asset tracking, and friend finders

· Emergency Services  – characterized by the US FCC E-911 requirements
· Sub-E-911 capability – desired where the E-911 level of performance is not mandated

There has only been one paper that clearly defined expected uses for the A-GPS functionality and then proposed acceptance criteria that enabled those uses.  In R4AH-04013, NTT DoCoMo described candidate Location Based Services and then provided reasons for desired accuracy and response times.  More contributions of this sort would help justify specific proposed performance criteria.
The technology-centric view is focused on finding the best performance criteria that can be met by a majority (or all) of the candidate solutions.  It will ensure that a wider variety of terminals would be available, but runs the risk of validating performance that is not useful in a majority of intended service offerings. 

 The current strawman technical spec has been evolving in a technology-centric manner, with performance metrics not quite at the E-911 levels.
Environment:  The description of test environments involves such issues as number of satellites visible, DOP, signal strength, dynamics, multipath, etc. There had been initial disagreement as to the approach to be taken in defining the various tests.  The strawman spec originally proposed test types: accuracy, dynamic range, accuracy, multipath and dynamics.  Later contributions proposed working with test environments: Open Sky, Urban Canyon, and Indoor.

In Munich, there seemed to be agreement that these two approaches should be mapped one to the other with a single set of testing scenarios the result.  The most recent version of the candidate spec however appended the test environments onto the end of the originally-proposed test types. 
Metrics:  The actual assigning of accuracy, response time (TTFF) and update rates would be indicated by the ultimate goal of this specification.  If it is use-centric, the numbers should reflect performance that enables typical levels of service.  If it is technology-centric, the numbers should be some agreed-upon compromise from among candidate solutions.  There are other issues that have been raised in trying to set acceptance metrics:

· Handset Classes – There had been discussions about defining metrics for more than one class of handset

· Fine time aiding – there is a desire in some areas to define performance in the presence of fine time aiding (around +/- 10 microseconds) in addition to the performance in the nominal (coarse) time aiding (about +/- 2 seconds).  This performance testing would be optional.
· Mode - UE-Assisted and MS-Based – There is some discussion related to how one assesses the performance of a UE-Assisted terminal since the actual position is not provided directly from that terminal.  Additionally, there has been some discussion as to whether the metrics for one mode should be identical or different from the other mode in those same test conditions.

· RRC State – There has been some discussion of defining tests for different RRC states.

Proposals
We propose that the above issues be resolved as follows: 

Mission:  The goal of the specification should be of a use-centric purpose, with the target criteria to be for reasonable location based service levels of performance.  Any performance levels lower than basic LBS would result in creating a specification that validates terminals with restricted usefulness.  If this level of functionality is deemed too severe, the criteria should certainly not be any worse than those noted for E-911 compliance.
Environment:  The output from the mapping discussions provides a very useful framework for the testing.  The five environments would be:
· Accuracy/Open Sky

· Dynamic Range/Urban Canyon

· Sensitivity/Indoor

· Multipath

· Dynamics

The actual definitions for these environments are still open, but there needs to be a compromise between fully simulating the real-world environment and some simplification for testing purposes.  One example might be in the open sky testing where the real world would offer varying signal levels for each satellite, but a simplified open sky scenario might set all at the same, strong level.

Metrics:  The proposed accuracy, response time (TTFF) and update rates should enable service providers a reasonable level of service.  This would mean open sky performance characterized, at worst, by 20 to 30 meter accuracy and 8 to 10 second TTFF.  Urban Canyon and Indoor criteria would be less strict, but still should provide usable levels of service.  For dynamics, the update rate needs to be on the order of one to two seconds.
As for the other issues :

· Handset Classes – Every attempt should be made to define metrics for a single handset class.
· Fine time aiding – Fine time aiding would be optional.  Additionally, It should only be included if the performance criteria show appreciable improvement over the performance with coarse time aiding.
· Mode - UE-Assisted and MS-Based – The performance requirements should be the same for both modes.
· RRC State – A-GPS performance should not be dependent on the terminal’s RRC state.    The TTFF is defined as starting when the terminal gets its position request and ending when the position report is sent.  State changes are outside of that timing.  If there are performance issues that depend on a terminal’s transitioning between states, they should be captured in the overall testing criteria.
