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Introduction

Much of the discussion during the last meetings and on the reflector on A-GPS Minimum Performance has been focused on whether or not the proposed requirements and tests should attempt to model “realistic scenarios” or whether they should just consist of a number of “basic” requirements with static satellite levels and no multipath / fading, and no attempt to model the real world.
This document attempts to summarise the current position and proposes a slightly new approach. If this approach looks acceptable then more work can be done in order to bring forward a more concrete proposal for the next RAN 4 meeting. 
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Discussion

There are currently two forms of performance requirements and tests under discussion: those that can be described as “basic” Minimum Performance requirements and those that can be described as “realistic scenario” requirements. 
There are a number of possible ways forward to incorporate these two into the proposed document:

1. Only specify the “basic” requirements. Do not attempt to add fading / multipath / realistic scenarios (except perhaps for a very simple multipath test). Note that this is the approach taken by 3GPP2 in the current 3GPP2 Minimum Performance specification. This approach however seems unacceptable to many companies and it is unlikely that agreement will be reached using this approach.
2. Combine “realistic scenarios” into the “basic” tests. Attempt in some way to set the levels and conditions of the tests so that they reflect at least one more-realistic real world situation. This has been proposed by a number of companies including the Philips contribution R4-0301017. However the large number of different “realistic scenarios” that have been proposed (Rural, suburban, highway, urban, canyon, simple indoors, deep indoors etc)  means that mapping these scenarios onto the “basic” tests will either prove impossible, or will mean that an enormous number of variants will be needed
3. Separate the two different types of tests and define a completely new “Performance Test” that specifies and tests the performance of the phone in “realistic” scenarios”, in addition to the “basic’ tests. This approach has not yet been proposed to 3GPP, however some of the work for separate “realistic scenario” tests has been started in the past by an industry ad-hoc team working on the US E911 testing requirement, first under the old LIF and then briefly under the OMA. This team was disbanded some time ago, but the basis of the work was fairly solid.
Spirent proposes that RAN 4 adopt this last approach.
3

Proposal
Spirent proposes that the A-GPS Requirements document is written in two main parts:

1. A-GPS Minimum Performance Requirements. these are more or less what we have today in R4AH-04005 and contain the following tests:
a. Sensitivity

b. Accuracy - however we re-name this to “Nominal Accuracy” or “Reference Accuracy”

c. Dynamic range

d. Multipath - this will continue to be just a very basic test of ability to reject a single multipath

e. Spirent proposes to delete the current “ Moving Scenario and periodic update” test, or replace it with a number of tests to test basic tracking ability and basic periodic-update capability if required

All of these tests will contain no fading, no multipath (except for the Multipath test), no “scenarios” and no user-motion (except perhaps in a Tracking test). 
The PASS/FAIL criteria will be fairly simple (but still of a statistical nature) as in the current tests and a mobile must “pass” all tests. 

2. A-GPS Performance Requirement. This will be a single test with multiple sections to it. Each section will contain a “realistic scenario”, which is well-defined, repeatable (within the normal understanding of “repeatable” for GPS testing) and which has been shown to be reasonably representative of a real world situation (see below for more discussion on this point). These scenarios will be as follows:
a. Rural (outdoors)

b. Highway

c. Suburban

d. Urban

e. Urban canyon
f. Light Indoors

g. Deep indoors

h. Others to be agreed

These tests will include defined multipath, fading, shading of satellites etc., but no motion. Motion may be added at a later date after more study. 
The PASS / FAIL criteria will be dependant on the scenario and the ‘Type” of mobile (assuming that the concept of mobile “Type” is continued). Thus a Type 1 mobile will have less stringent requirements and may not be required to PASS any Indoor tests. A Type 3 mobile will have more stringent requirements and must PASS all scenarios. See Table 1 for example requirements.  
	Environment / Scenario
	Type 1 Mobile:

([67%] performance)
	Type 2 Mobile:

([67%] performance)
	Type 3 Mobile:

( [67]% performance)

	Rural
	[50m]
	[30m]
	[20m]

	Highway
	[75m]
	[50m]
	[30m]

	Suburban
	[100m]
	[75m]
	[50m]

	Urban
	[125m]
	[100m]
	[75m]

	Urban Canyon
	[150m]
	[125m]
	[100m]

	Light Indoors
	Not tested
	[150m]
	[125m]

	Deep Indoors
	Not tested
	Not tested
	[150m]

	Other FFS
	FFS
	FFS
	FFS


Table 1 Performance requirements for each scenario
Each scenario will be run a number of times to obtain statistical significance but there will also be a weighting factor applied to the results as suggested in R4-031017 to attempt to reflect likely call-density statistics. This will result in an overall PASS/FAIL which will attempt to summarise the overall performance of the mobile. See Table 2 for example weighting factors. The method of calculating the overall PASS/FAIL is for further study, although it is suggested that, overall, the mobile should be required to “pass” a greater number of tests than simply adding the results from Table 1. This forces a mobile to perform better in at least some scenarios in order to obtain an overall “pass”, while allowing relatively relaxed requirements for an individual scenario.
	Environment
	Type 1 Mobile:

Overall weighting factor
	Type 2 Mobile:

Overall weighting factor
	Type 3 Mobile:

Overall weighting factor

	Rural
	[10%]
	[5%]
	[5%]

	Highway
	[20%]
	[20%]
	[20%]

	Suburban
	[30%]
	[25%]
	[20%]

	Urban
	[30%]
	[30%]
	[20%]

	Urban Canyon
	[10%]
	[10%]
	[10%]

	Light Indoors
	Not tested
	[10%]
	[15%]

	Deep Indoors
	Not tested
	Not tested
	[10%]

	Other FFS
	FFS
	FFS
	FFS


Table 2 Weighting factors for overall result
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Models to be used for the Scenarios:
Spirent has previously done some work to define suitable models for use in the above scenarios. This work was done in conjunction with the above mentioned US E911 testing program, originally under the LIF. Two scenarios have been modelled, a (fairly severe) “suburban” environment and a reasonable “light indoors” environment. The “suburban” contains a fairly high-rise building on one side and therefore might be suitable for consideration as “urban” in the context of this current work.
These models are based on the functionality of the Spirent GPS Simulator products, but it is considered that as the parameters used are sufficiently well defined and as they are based on widely accepted fading models, there should be no issue in any other company adopting them. 

The models have been validated by an independent team based at the University of Calgary and they have been presented at various public conferences. The papers from those conferences are attached and it is proposed that the values detailed in them be used for the two scenarios mentioned above. 
The first paper  titled “Proposed Models and Methodologies for Verification Testing of A-GPS-Equipped Cellular Mobile Phones in the Laboratory” details the initial  Suburban / Urban model, the Rician and Rayleigh fading models used and suggested Rician and Rayleigh coefficients for other scenarios for future investigation. See attached paper Urban model_initial.pdf
The second paper titled “Hardware Simulator Models and Methodologies for Indoor Performance Assessment of High Sensitivity Receivers” details the results of further work to add a time-varying delay to the multipath components to improve the faithfulness of the models. (In the first paper a random, but time-fixed delay was used). This paper also details and validates the “indoors” model. See attached paper Urban_Indoor_models.pdf
For other scenarios proposed above, Spirent proposes to extrapolate the two models used above to the other proposed environments, using any available field data plus common sense. Some of these new models can then be validated and the University of Calgary has indicated a willingness to undertake this work in the near future. It is unlikely that all models can be validated in the very short term, but they can be modified at a later date if it is found to be necessary.
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Conclusion
Spirent proposes two different sections to cover “Minimum Performance” which will test the mobile’s basic A-GPS functionality and “Performance” which will test the mobile’s ability to make measurements in simulated “realistic” scenarios.

If there is general acceptance of this proposal as a way forward then Spirent will propose some models for a number of scenarios and will have any new ones validated by the University of Calgary
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