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Ephemeris extension clarifications
1 Introduction

The present discussion paper aims at providing clarification regarding the ephemeris extension feature. It also is designed to alleviate some technical issues that have been raised, such as the aging validity of those extensions.
2 Context

A consensus was found in GERAN#32 to include the ephemeris extension feature within Release 7 as reported in [7].

Extended ephemeris methods have been presented in 

· Method A : GP-070236 [1], with corresponding implementation in GP-070801, [4].
· Method B : GP-070866 [2], with corresponding implementation in GP-070982, [5].

Additionally, a technical analysis has been presented in [3]. Another analysis was presented in Shenzhen GERAN#34 [6]. 

The Analysis [3] shows clearly that technically Method B presents better performances in terms of user accuracy, bit efficiency and flexibility. The conclusions are recalled in the following table.

	
	Method
	Bits / SV / week
	Sat Position error
	Clock error
	PR error

	Method A & optimisations
	Almanac Correction
	4950
	685cm
	45cm
	1m40

	
	Alm. Correction, PR ~ 1m
	5450
	220cm
	38cm
	0m85

	Method B and optimisations
	Keplerian Delta : 6h fit 
	6540
	125cm
	16cm
	0m60

	
	Keplerian Delta with scale factor optimisation : 6h fit
	4610
	260cm
	16cm
	0m80

	
	Keplerian Delta : 4h fit
	9520
	25cm
	12cm
	17cm

	
	Keplerian Delta with scale factor optimisation: 4h fit
	6070
	230cm
	12cm
	60cm

	
	Delta and polynomials
	5600
	240cm
	12cm
	80cm


Note well that no other technical analysis has contradicted the results presented here and obtained with analysis of the GPS constellation over a  period of 9 weeks. The conclusion is that this paper can be taken as a real technical reference to assess both methods.

3 Validity check Issue

The issue regarding the validity of the ephemeris extension has been raised several times. After some analyses, it can be shown that it can be solved by several means that are summarised hereafter.

1. Ephemeris data are referenced with the following information

a. The date at which the set of extensions have been built

b. An Id of the equipment that built the ephemeris extensions

2. Any position reported by an MS to the network that has been obtained through ephemeris extension is tagged with the reference of the ephemeris block

3. A validity interrogation process can be implemented. In this process the MS can ask to the network if the ephemeris extension obtained at a given time are still valid. The network will determine if a major change occurred during the elapsed time. If it is the case, the network can send back the new set of Signal in Space (SIS) ephemerides.

4 Conclusion and way forward

1. [7] reflects a consensus to integrate ephemeris extension in R7.

2. Two proposals, called Method A and Method B, are now available to include the feature

3. [3] appears to be a technical reference to assess the ephemeris extensions process, since no other paper can contradict the conclusions

4. Method B brings better performances for implementing ephemeris extensions

5. Some concerns raised in the past regarding the feature appears to be solvable easily

Taking into account these points, it is proposed to proceed with method B in Release 7. It is recommended to propose an exception sheet to complete the work :

· Implement Method B

· Use 2 meetings to define an efficient validity check.
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