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1. Introduction
This is a report to evaluate HDOP changes in a day for BeiDou receiver to comparison between simulated Non-GEO satellites only and Non-GEO plus a GEO satellites cases.

2. Discussion 
The data rate for GEO satellites navigation are 500bps[1], which is higher than that of Non-GEO satellites, resulting in tracking sensitivity for GEO satellites are weaker than that of Non-GEO satellites. In some weak signal environment, the Beidou receiver is unable to track the GEO satellites. We test HDOP changes using only Non-GEO satellites and relies on Non-GEO plus one GEO satellite in one day.

The position of the BeiDou receiver in this test is at ground on Nanjing, CHINA ( N32.0438888889°, E118.7786111111° ) and the captured time is from 8am Sep 22, 2013 to 8am Sep 23, 2013. Study the following situation, that in these 24 hours, the optimal HDOP is selected based on 5 Non-GEO or 6 Non-GEO satellites, recording the optimal HDOP values. On the other hand, was an investigated HDOP value at the same time in these 24 hours, but will select 5 Non-GEO satellites plus one additional GEO satellite.  Among them, the satellite orbital parameters was obtained in that week (week 403), including satellites code number from 1 to 14.
Fig 1, HDOP of BeiDou satellites
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The HDOP results in our test were captured as shown in Fig.1. Within 24 hours, we can ignore the difference on HDOP value between 5 Non-GEO satellites and 6 Non-GEO satellites test. That because of BeiDou system is less on MEO satellite (total of 4) now, and the most of the visible satellites are IGSO and GEO, which making more concentrated distribution on satellites.

Besides, the HDOP value can reduce at least 20% by 5 Non-GEO with adding one more GEO satellites in the most of the time, which is improving positioning accuracy at least on 20%.
At present, BeiDou system is still relatively few on Non-GEO satellite. GEO satellites can be useful to improve the location accuracy in Asia. Therefore, For BDS and reference location in Asia, at least 1 of the visible satellites shall be a GEO (above 15 degrees elevation with respect to the UE) and 1 of the simulated satellites shall be a GEO, in addition, we need to consider the impact on weak GEO signal which may unable to track.
3. Conclusions
In this report, we evaluated HDOP changes in a day for BeiDou receiver to comparison between simulated Non-GEO satellites only and Non-GEO plus a GEO satellites cases.

At present, BeiDou system is still relatively few on Non-GEO satellite. GEO satellites can be useful to improve the location accuracy in Asia. 
Proposal:

For BDS and reference location in Asia, at least 1 of the visible satellites shall be a GEO and 1 of the simulated satellites shall be a GEO, in addition, we need to consider the impact on weak GEO signal which may unable to track.
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