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R2CGGTTS version 5.0 = V4.3 + GLONASS P3+ small GPS updates 
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R2CGGTTS update 



 Noise(REFGLN) due to inter-frequency biases 
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R2CGGTTS update 



- Daily changes in the difference REFGLN-REFGPS due to daily biases in ESOC products 
 we determine daily IFB using GPS All-in-view as reference 

𝐼𝐹𝐵 𝑠𝑎𝑡, 𝑑𝑎𝑦 =
 𝑤 𝑠𝑎𝑡, 𝑡  𝑅𝐸𝐹𝐺𝐿𝑁 𝑠𝑎𝑡, 𝑡 − 𝐴𝑣. 𝑅𝐸𝐹𝐺𝑃𝑆(𝑡)𝑛
𝑡=1

 𝑤(𝑠𝑎𝑡, 𝑡)𝑛
𝑡=1

 

IFB over one day for each satellite is: 
 

Where 𝑤 𝑠𝑎𝑡, 𝑡  is the weight = sin²(elevation) 
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InterFrequency Biases correction 



 Gain of about 60% on GLONASS P3 
time links when correcting IFBs 

IFB correction 

BP1B-BRUX 

BP1B-BRUX 

BP1B-BRUX 
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InterFrequency Biases correction 



As ESOC clock products are given with respect to the same reference for GPS 
and GLONASS satellites, a global AV solution can be computed.  

UTC(k) - REF 

Proposed procedure : 
 
1. R2CGGTTS with GPS + GLONASS (broadcast orbits/clocks) 
2. Correction with ESOC rapid products for orbits/clocks 
3. Compute AV-GPS 
4. Determine IFB for each GLONASS sat w.r.t. AV-GPS 
5. Compute the global solution : AV-GPS+GLO(IFBcor) 
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All in view GPS + GLONASS 



 

 No significative 
improvement w.r.t. 
GPS-only  

BP1B-BRUX 

BP1B-BRUX 

BP1B-BRUX 
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Use of multi-technique 

GPS+GLONASS P3 All-in-view time links 
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Frequency stability 
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  All-in-View  (  /ns )     

  
GPS GLN 

GLN 

+IFB 

GPS+GLO 

(IFB) 

Gain IFB %  

(AV)  
Baseline (km) 

AOS-BP1B 0.80 6.02 0.91 0.79 85 1120 

BP1C-BP1B 0.64 3.04 0.97 0.64 68 0 

IPQ-BP1B 1.30 1.75 1.19 0.96 32 1450 

AOS-IPQ 1.24 6.08 0.93 0.89 85 2510 

BP1C-IPQ 1.36 3.08 1.34 1.17 57 1450 

BP1C-AOS 0.79 6.07 1.24 0.80 80 1120 

AOS-AUS 0.73 6.76 0.90 0.72 87 12060 

BP1C-AUS 0.90 4.02 1.31 0.89 67 12370 

IPQ-AUS 1.32 3.23 1.22 0.97 62 16210 

AUS-BP1B 0.92 3.59 1.21 0.89 66 12370 

AOS-BRUX 0.31 5.23 0.54 0.29 90 900 

IPQ-BRUX 1.23 2.31 0.90 0.88 61 1710 

BP1B-BRUX 0.77 2.09 0.89 0.77 57 270 

BP1C-BRUX 0.78 2.65 1.18 0.77 55 270 

AUS-BRUX 0.73 3.59 0.87 0.69 76 12320 

SPT0-BP1B 0.79 1.68 0.90 0.78 46 1210 

ONSA-BP1B 0.80 2.43 0.90 0.75 63 1150 

WTZR-BP1B 1.34 2.62 1.96 1.41 25 780 

SPT0-BRUX 0.37 1.84 0.55 0.30 70 950 

ONSA-BRUX 0.35 3.02 0.57 0.30 81 890 

Results from other receivers 



 

 

Thank you for your attention 
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