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1. Introduction

During RAN#20 a new WI on “A- GPS Minimum Performance Specification Development” has been agreed.    

This contribution aims at proposing a way for the definition of “reference scenarios” for A-GPS performance specification and consequent test case definition.

In order to effectively characterize the A-GPS performance of the UE, it is necessary to identify a minimal set of environments that test scenarios should describe.  The definition of each environment includes the characterization of signals coming from satellites in conjunction with satellite’s geometry.  

For a relevant subset of these environments, multipath conditions have to be assessed.  

Moreover, in order to take into account the different performance achievable with different kinds of assistance data, the requirements should be defined by associating propagation environments with possible combinations of assistance data.
For each of these scenarios, characterized in terms of both propagation environment and assistance data, performance requirements for the test case should be expressed in terms of the following metrics:

· Accuracy: position and relative uncertainty in case of the UE – based method, while code phase and relative uncertainty defines accuracy in the UE – assisted method. 

· Time to first fix 

2. Radio Enviroment 

This section defines possible types of propagation scenarios, reported in table 1 as a first proposal.

These radio conditions evaluate the ability of the UE to acquire satellite signals under different propagation conditions (favorable, obstructed or weak signals, etc.). These propagation models could correspond to realistic network scenarios; as a tentative proposal, five relevant network scenarios reflecting typical deployment are herein considered: 

· Propagation model  1 : Outdoor open sky

· Propagation model 2 - Outdoor  - City centre, near a building (Partially blocked)

· Propagation model 3 – Outdoor in car

· Propagation model 4 – Indoor inside building

· Propagation model 5 – Deep indoor  (e.g. underground parking)

It is worth noting that the values for satellite signal strength are reported only as an example: contributions are necessary in this field in order to characterize each environment in a proper way and to define new propagation models if needed. Moreover, RAN 4 is kindly requested, for each propagation scenario, to specify a proper “geometry” for the involved satellites. This could be characterized for instance by adding to each propagation scenario a DOP value (dilution of precision) affecting the pseudo range measurements or by specifying elevation and azimuth of the involved satellites.

	Propagation scenario
	
	
	
	
	

	
	Satellite 1 – signal  strength (dBm)
	Satellite 2– signal  strength (dBm)
	Satellite 3– signal  strength (dBm)
	Satellite 4– signal  strength (dBm)
	Satellite 5– signal  strength (dBm)

	Propagation model  1 – Outdoor

Open sky


	-135 
	-135
	-135
	-135
	-135

	Propagation model 2 - Outdoor 

City centre, near a building (Partially blocked)


	-135
	-135
	-145
	-155
	-155

	Propagation model 3 - Outdoor

In car
	-150
	-150
	-155


	-160
	-160

	Propagation model 4 - Indoor

Inside building


	-155
	-155
	-160


	-160
	-160

	Propagation model 5 – Deep indoor
	TBD
	TBD 
	TBD 
	TBD 
	TBD






table 1: Proposal for radio environment 

2.1 Multipath environment

For some relevant environment, it is important to test the ability of the UE to acquire satellite signals under fluctuating signal conditions.

With the proposed approach, a set of “direct path” satellite signals should be simulated at a uniform level according to the propagation models defined in the section above. Besides, a delayed multipath signal is generated for each satellite and added to its corresponding direct path signal.

We propose to perform multipath tests in case of propagation model 2 and 4. 

3. Assistance data

The assistance data could be grouped according to the purpose of information sent by the network.

A rough proposal could contain the following assistance data sets. Each set collects different information elements coming from RRC signaling.

	Assistance data
set #1
	Assistance data
set #2
	Assistance data
set #3

	“GPS Navigation model”
	“GPS acquisition assistance”
	“UTRAN GPS reference time”

	“GPS Almanac (ephemeris and clock correction)”
	“UE Reference position”
	“Tutran-gps drift rate”

	“GPS ionospheric model”
	
	“GPS TOW assist”

	“GPS Almanac (ephemeris and clock correction)”
	
	

	“GPS ionospheric model”
	
	


No “UE positioning GPS DGPS corrections” info has been included in this first proposal.

It is up to RAN4 to decide whether it is necessary to add this kind of information in one of the assistance data set.

4. Performance requirements

As outlined in the first section, we propose RAN4 to specify requirements for the “relevant scenarios”, specified both in terms propagation scenario and assistance data. Considering all the options defined in the previous sections, the resulting scenarios are summarized in the following table.  It is worthwhile noting that each scenario can be directly mapped into a specific test case. 

	Propagation model 
	Assistance data 1
	Assistance data 2
	Assistance data 2
	

	Propagation model1 - Outdoor

Open sky


	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model2 - Outdoor 

City centre, near a building (Partially blocked)


	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model2 - Outdoor 

City centre, near a building (Partially blocked) + multipath 


	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model3 - Outdoor

In car
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model4 - Indoor

Inside building


	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model4 - Indoor

Inside building + multipath 


	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	

	Propagation model5 - Indoor

Underground parking
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	-Accuracy (UEa, UEb)

- TTFF
	


table 2: Relevant scenarios for GPS performance definition.

5. CONCLUSION

In this paper a reference scenarios definition for A-GPS performance evaluation have been presented.

It is proposed to endorse the overall approach and to discuss refinements and to define the open issues.
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