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1 Introduction
GP-070150 and GP-070236 have proposed alternative methods to compress data for extended GNSS orbit information. The GP-070236 uses adjustments to the almanac, it has the advantage of being concise, the disadvantage of being a different implementation than standard (ephemeris) algorithms. GP-070150 uses standard ephemeris format, with deltas provided every 6 hours. This has the advantage of using standard (ephemeris) algorithms to implement, the disadvantage of being less concise than the Qualcomm proposal. GP-070150 also has the disadvantage that the dynamic range of the delta values is hard coded, and cannot change. Thus, it is possible that the scheme could fail at some future date, and it may not work for other satellite systems (e.g. Galileo, Glonass, Compass).

2 Proposal
This contribution proposes a modification to the scheme presented in GP-070150
1. A bit mask is added so that the delta values can be sent as full range parameters if necessary, so the scheme can never fail, no matter what future orbits are. This also makes the scheme applicable to any satellite system. 

2. The dynamic range of the delta values can be less conservative, thanks to existence of the bitmask.

3. Four terms: 
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, and af0 do not have to be sent more than once per satellite per LTO, since for each subsequent 6 hour segment they can be reconstructed from the previous  values. Details follow.

With these modifications the scheme presented in GP-070150 is within 11% as concise as GP-070256. The modified scheme still produces uses standard ephemeris format, so the implementation in the client side does not have to change from standard GPS algorithms.

Table 1 shows the number of bits needed for each field
Table 1
	Parameter
	Bits (Full)
	Bits (delta)
GP-070150
	Bits (delta)
Proposed

	bitmask
	0
	0
	20

	toe=toc
	16
	1
	1
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	24
	14
	13

	af0
	22
	20
	0

	af1
	16
	12
	4

	af2
	18
	3
	0

	tgd
	8
	2
	0

	Total
	422
	293
	183


For one satellite, with 7 days of LTO, the different schemes require the following number of bits:

GP-070236: 

344*14 
= 4816

GP-070150:

422 + 293*27
= 8333

Proposed

422 + 183*27
= 5363

3 Conclusion
The compression scheme presented here is almost as efficient as that of GP-070250 but with the advantage of using the native ICD format. It is proposed that the scheme described is adopted in GERAN for the encoding of GANSS long term orbits.

Appendix.  Reconstructing 
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= Mean anomaly, the angular distance along the orbital plane at which the satellite is found at toe.
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= Orbital inclination, the angle of the orbital plane to the equator
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= Right ascension at weekly epoch, the longitude of the intersection of the orbital plane with the equator, at the start of the week.

af0
= clock offset

Each of these terms can be computed from previous values as follows. For convenience, we will use ascii only from here on.

Given a set of orbit parameters defined at some time toe=toc, the values of Omega0, af0, M0 and i0 can be computed at some later time dt as follows:

Omega0
= Omega0 + Omega_dot*dt;

af0      

= af0 + af1*dt + ½ af2*dt^2

M0        
= M0 + sqrt(mu./(a.^3))*dt
i0

= i0 + iDot*dt

where:

mu = 3.986005e14;   %WGS-84 Universal gravitational parameter (m^3/sec^2)
We  = 7.2921151467e-5; %WGS-84 Earth Rotation Rate (rad/sec)

Algorithm: to recover Omega0, af0, M0 and i0 at n 6 hour epochs after toe, propagate forward n times using the above equations, and the appropriate values of the values on the right hand side of the equations at each step. 

Notes: Values must be converted to SI units before the adjustments are done, and angles must be returned modulo 2*pi.
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