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1 Introduction

The key basic performance parameters for consistent user-observed performance in indoor environments have been found in the study R4AH-04006 as:

· The number of satellite signals required to perform a fix, F
· The weakest satellite signal usable to perform a fix, Si 

· The weakest signal usable for finding GPS time, S1
It has been established that these need to be specified together to establish consistent performance for the user-observable performance parameters of availability, accuracy, and time to fix.

It has been found that the most important parameter is the number of satellite signals required to perform a fix, where the difference between F=3 and 4 satellite signals being required is equivalent to about 5dB of sensitivity, Si
With F=4 and a specification for the weakest GPS signal usable to perform a fix Si = -147dBm the probability of achieving a fix in the indoor environment is modelled as around 70%.  The performance improves as the sensitivity Si becomes increasingly excellent.

With just three signals needed for a fix, F=3, and a specification for the weakest GPS signal usable to perform a fix Si = -142dBm the probability of achieving a fix in the indoor environment and the expected accuracy achieved are very similar to the case F=4, Si = -147dBm.

The weakest signal usable for finding GPS time (if accurate timing assistance is not available) should be 
-137dBm or better.

2 Proposed Sensitivity specification

Following discussions in the Ad Hoc meeting changes are suggested to the sensitivity specification in R4AH-04005, section 5.1. in order to test these basic parameters.  The reasoning follows that of R4AH-04006 section 7, but with the tests combined into a single test case.  

The underlying logic is

· Testing the need to obtain a fix with a limited number of satellites present

· Testing the sensitivity to a level according to the number of satellites needed by the receiver to perform a fix.  So:

· if the receiver uses 4 satellites for a fix, then it will need to achieve a sensitivity of -147dBm  

· if the receiver uses 3 satellites it will pass if the sensitivity is -142dBm or better

· if it uses 5 satellites it will need a sensitivity of -152dBm.

Each combination can be expected to give rather similar performance in practice.  

· Testing the synchronisation sensitivity in the case that fine GPS time assistance is not available, against the threshold of -137dBm identified in the study

Combining these conditions into a single test case is simpler to test, and will give similar results to the sequential approach outlined in section 7 in R4AH-04006.

For the case of course timing assistance, in R4AH-04005 section 5.1.1 we then have:

Table 1: Test Parameters for Type 1, 2 and 3
	Parameters
	Unit
	Type 1
	Type 2
	Type 3

	Number of generated satellites
	-
	[5]

	Max HDOP
	-
	[2.1]

	Propagation conditions 
	-
	AWGN

	GPS Time assistance accuracy

	Seconds
	[+/-2]

	GPS Signal for 1st satellite 
	DBm
	[-137]

	GPS Signal for 2nd satellite 
	DBm
	[-142]

	GPS Signal for 3rd satellite 
	DBm
	[-142]

	GPS Signal for 4th  satellite 
	DBm
	[-147]

	GPS Signal for 5th satellite 
	DBm
	[-152]


For the case of fine timing assistance, section 5.1.2, we propose:

Table 4: Test Parameters for Type 3 (fine time assistance)
	Parameters
	Unit
	Type 3

	Number of generated satellites
	-
	[5]

	Max HDOP
	-
	[2.1]

	Propagation conditions 
	-
	AWGN

	GPS Time assistance accuracy

	us 
	[+/-5]

	GPS Signal for 1st satellite 
	DBm
	[-142]

	GPS Signal for 2nd satellite 
	DBm
	[-142]

	GPS Signal for 3rd satellite 
	DBm
	[-142]

	GPS Signal for 4th  satellite 
	DBm
	[-147]

	GPS Signal for 5th satellite 
	DBm
	[-152]


These changes make the sensitivity test a much better indicator of performance in practical difficult environments.    

The [values] may be improved in the light of further study and experiments.
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