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5.3.9
1 Introduction
Regarding extended orbit support and orbit data efficiency, two methods of orbit data compression were presented by GP-070150[1] and GP-070236[2] respectively. Though different in principle, both of them focused on the same issue of efficient orbit information transmission from network to MS side. GP-070150 made use of the time domain inherently correlated property of native ephemeris, proposed to transfer the difference between adjacent native ephemeris packets. While in GP-070236, relationship between almanac and ephemeris (or extended ephemeris) was investigated, and another method of polynomials fitting was introduced to provide an approximation of the difference between precise orbit (determined by ephemeris or extended ephemeris) and coarse orbit (determined by almanac), MS can rebuild this difference via an algorithm defined in GP-070236 after receiving the fitting parameters from network side. Precise orbit can hence be obtained by combine this difference and coarse orbit result.
2 Comments on GP-070150 and GP-070236
Both GP-070150 and GP-070236 are reasonable in theory. However, since their intention is to integrate the theory into practical LCS, practical questions need to be clarified to ensure the feasibility.

GP-070150 is comparatively straightforward. It can provide bit compression at very low computation cost for both network and MS sides. It seems that two kinds of information elements in air traffic would be inevitably introduced, i.e., “full ephemeris” and “delta packet”. As such:
(1) Would there be performance degradation if network side doesn’t know the exact issue time of current ephemeris in MS?  This situation is possible since MS don’t report this information and possibly an MS could possibly update its ephemeris in another way, e.g., internet access.
(2)  It would be helpful if a concrete definition of “delta” could be clarified. Is it the difference between time domain adjacent ephemeris? Or is there a “reference ephemeris” during 24hours?

Method in GP-070236 treated ephemeris as a “corrected version almanac”, an algorithm based on function set fit was proposed for the compression of correction value. A criterion of Minimum Mean Square Error(section 3.2), MMSE, was employed in the fitting process. 
(1) MMSE criterion is convenient for polynomial fit in theory. But different from GP-070150, this method provides an approximation, it is necessary to know to what extent will the  performance be impacted. It would also be helpful if Maximum Absolute Error property of this method can be investigated further since MMSE criterion can not avoid the following case in theory:  during the fit interval, if a small part of the fit errors are unacceptable and much greater than others, possibly MSE would still be reasonably low. 
(2) According to the principle proposed, network side should process the difference between precise orbit and coarse orbit, the latter one is determined by current almanac. But it seems there exists the possibility that the issue time of “current almanac” is different from that in MS. This is a problem that needs to be clarified or investigated.
3 Suggestions
Orbit data compression and extended orbits are interesting techniques. They make sense since they can bring more efficiency to AGNSS air traffic. Seems more technical efforts and discussions are needed to introduce it into LCS and reach mature solution. For example, balance among bit efficiency, complexity and accuracy. However, it should also be noted that orbit data compression is not an essential component of current Assisted Galileo solution.
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