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Real-Time Stations
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EUREF Broadcaster

 Purpose: User should be able to get access to RT data (mountpoints) through 
different casters (redundancy concept)

 Goal: User should be able to switch between Regional Broadcasters (RB) without 
degradation of performance (e.g. availability, latency, …)

 Requirement: Identical setup at each broadcaster, e.g. identical mountpoint naming

 Valid for observations as well as for products

 Monitoring of general status done by ROB: http://
www.epncb.oma.be/ann/epnstream2.php

 Monitoring of differences between broadcasters done by ROB:
ftp://epncb.oma.be/pub/center/broadcasters/COMPARE_BRDC.txt  

 Monitoring of differences between stream content and sourcetable or sitelog done 
by BKG:
/home/rtmon/scripts/bin/checkSourcetable.pl 
→ new tool available at the EPN CB

http://www.epncb.oma.be/ann/epnstream2.php
http://www.epncb.oma.be/ann/epnstream2.php
ftp://epncb.oma.be/pub/center/broadcasters/COMPARE_BRDC.txt
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EUREF Broadcaster
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EUREF Broadcaster
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EUREF Broadcaster
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Real-Time User Registrations
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IGS RT Analysis

 IGS Real-Time Service (RTS) started in 2013
 10 RT ACs – 8 contributing routinely
 8 individual contributions for GPS, 4 for GPS+GLO
 IGS01: GPS-only combined solution by ESOC
 IGS02: GPS-only combined solution by BKG
 IGS03: GPS+GLO combined solution by BKG
 Combined product IGS01 very stable with clock standard deviation 

(sigma) of 0.15 ns

 EPN RT Data used as input for IGS RTS
 Only few European stations necessary equally distribution and for global 

coverage
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IGS RT Analysis
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IGS RT Analysis
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IGS RT Analysis
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IGS RT Analysis
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Real-Time Products User
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Real-Time Products User
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 MSM: Multi Signal Messages

 GPS and GLONASS as the basis

 Additional constellation or system mandatory:
GAL, BDS, QZS, SBAS

 Message types: 1071-1077 (GPS), 1081-1087 (GLO), 1091-
1097 (GAL), 1101-1107 (SBAS), 1111-1117 (QZS), 1121-1127 
(BDS)

 European stations so far available at broadcaster mgex-ip: 
BRST, BRUX, DLF1, DYNG, GOP6, GRAC, HOFN, KIR8, 
KZN2, LLAG, M0SE, MAR7, MATG, METG, MYVA, NYA2, 
OBE4, ONS1, POTS, REYK, TLSE, WTZ2, WTZ3, WTZZ, 
ZIM3 (25)

Multi-GNSS: RTCM 3.2 MSM
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RT Navigation Message

 Purpose: get navigation messages of each satellite of each 
constellation immediately after initialization

 Currently not possible from space segment

 RTCM3EPH-MGEX
 Contains GPS(1019)+GLO(1020)+GAL+BDS+QZS(1044)+SBAS(1043)
 Sampling rate every 5/10 seconds

 GAL message type 1045/1046
 Issue with F/NAV (E5A) vs. I/NAV (from E1B and E5B)

 BDS preliminary message type 63 
 implemented by BKG, DLR and Geo++ for independent testing
 CDV now to be prepared
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 SSR stage 1
 Orbit and clock corrections, code biases
 Already available for GPS and GLONASS
 In preparation for Galileo and QZSS
 Issues for BeiDou and SBAS (patent problem)

 SSR stage 2
 Phase biases and VTEC
 Under discussion in SC104

RTCM SSR
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EPN RT Analysis
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EPN RT Analysis

 Precise Point Positioning (PPP) still growing market
 „precise“ thanks to the availability of real-time corrections (orbits, clocks, 

biases, …)
 RTCM SC104 WG on „State Space Representation“ (SSR) in charge 

with the standardisation

 Commercial receiver supporting open standard SSR
 NovAtel Flex6 (OEM628 receiver board)
 Allowing usage of open standard satellite orbit and clock corrections 

using RTCM SSR level 1 messages 
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EPN RT Analysis
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EPN RT Analysis
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 Real-Time Data
 RT stations to keep the pace with overall EPN station evolvement
 Homogeneous distribution of users to broadcasters still an issue

→ possibly open EPN RBCs to MSM and to global?
 ... 

 Real-Time Products
 No „real“ EUREF / EPN RT product(s)
 … 

 RT PPP Software
 BNC new version 2.12 close to final
 G-nut/Tefnut – open source, download available
 RTKLIB new version 2.4.3 (beta) available

 … 

Conclusions & Outlook
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Contact:
Federal Agency for Cartography and Geodesy

Section G2

Richard-Strauss-Allee 11

60598 Frankfurt, Germany

contact person

Wolfgang Söhne

wolfgang.soehne@bkg.bund.de

www.bkg.bund.de

Tel. +49 (0) 69 6333-263

Thank you for your
kind attention!
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