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 RTCM Special Committee 104 „DGNSS“ defines standardized
formats for GNSS data

 „Legacy“ formats RTCM 2.x (e.g. message types 18, 19) and
RTCM 3.x (e.g. message types 1001-1004, 1009-1012)

 For GPS and GLONASS

RTCM MSM

Radio Technical Commission for Maritime Services
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 RTCM Special Committee 104 „DGNSS“ defines standardized
formats for GNSS data

 „Legacy“ formats RTCM 2.x (e.g. message types 18, 19) and
RTCM 3.x (e.g. message types 1001-1004, 1009-1012)

 For GPS and GLONASS

 Multiple Signal Messages (MSM) for additional GNSS and
SBAS, more frequencies and signals

RTCM MSM

Radio Technical Commission for Maritime Services
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 Structure with seven different types for each constellation

• MSM1: Compact GNSS Pseudoranges

• MSM2: Compact GNSS PhaseRanges

• MSM3: Compact GNSS Pseudoranges and PhaseRanges

• MSM4: Full GNSS Pseudoranges and PhaseRanges plus CNR

• MSM5: Full GNSS Pseudoranges, PhaseRanges, 
PhaseRangeRate plus CNR

• MSM6: Full GNSS Pseudoranges and PhaseRanges plus CNR 
(high resolution)

• MSM7: Full GNSS Pseudoranges, PhaseRanges, 
PhaseRangeRate plus CNR (high resolution)

 1071-1077 GPS, 1081-1087 GLONASS, 1091-1097 Galileo, 
1101-1107 SBAS, 1111-1117 QZS, 1121-1127 Beidou

RTCM MSM
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 Size (bits) for 16 SVs and 4 signals (Boriskin et al. 2012):

• MSM1: 1353

• MSM2: 2121

• MSM3: 3081

• MSM4: 3593

• MSM5: 4841

• MSM6: 4681

• MSM7: 5929

RTCM MSM
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RTCM MSM – Example

 STR200AUS0: RTCM3.3 MSM4 (GPS+GLO+GAL+BDS+QZS)

Clients
KBytes

written

KBytes

read
Connected for

Client connections
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RTCM MSM – Example

 MET300FIN0: RTCM3.3 MSM7 (GPS+GLO+GAL+BDS+QZS+SBAS)

Clients
KBytes

written

KBytes

read
Connected for

Client connections
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RTCM MSM – Example

 MET300FIN0: RTCM3.3 MSM7 (GPS+GLO+GAL+BDS+QZS+SBAS)

Clients
KBytes

written

KBytes

read
Connected for

Client connections
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 Real-time (and post processing) software

 Developed by GPS Solutions Inc. (Boulder, CO)

 Used by BKG since 2006 for orbit and clock correction 
estimation within the scope of IGS RTS

 61 stations (mount-points) implemented, either from igs-ip and 
euref-ip (legacy messages) and from mgex-ip (MSM 
messages, ~ 15)

 Ambiguity float solution

 Variety of cycle slips reported within the (large) log files of the 
program, e.g. ‘reported by receiver’

Processing Software RTNet
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 First implementation of ambiguity fixed solution in three
regional networks

• Germany (GREF) and neighboring countries

− Approx. 45 stations

− Consisting of mount-points with legacy messages

• Baltic Sea

− Within FAMOS1) project

− Approx. 55 stations

• NRCan

− Separate casters for different message types available

 Regional densification with fixed ambiguities mandatory for
reaching State Space Representation (SSR) stages 2 and 3

Processing Software RTNet

1) Finalising Surveys for the Baltic Motorways of the Sea
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GREF network

 Stable ambiguity fixed solution possible

 Few stations showed problems (e.g. unstable internet
connection)

 Some stations showed systematic behaviour (e.g. daily restart
at the same time)
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GREF Network
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GREF Network
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Baltic Sea Network

 Network with mixed messages

 Not able to get a stable fixed solution especially for MSM7 
mount-points

 Most of the MSM7 streams are coming from one single
conversion software – possible point of failure?
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NRCan Network
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GREF Network

 Parallel implementation of five RTNet jobs with one mount-
point (LEIJx) changed

• LEIJ1: JAVAD TRE_G3TH Delta, RTCM3.0, converted from LEIJ0 
JPS-RAW format by so-called NtripS13 box

• LEIJ3: LEICA GRX1200+GNSS, RTCM3.0, from receiver

• LEIJ5: JAVAD TRE_G3TH Delta, RTCM3.2 MSM5, converted
from LEIJ0 JPS-RAW format by so-called NtripS13 box

• LEIJ7: JAVAD TRE_G3TH Delta, RTCM3.2 MSM7, converted
from LEIJ0 JPS-RAW format by so-called NtripS13 box

• LEIJ7EURO: JAVAD TRE_G3TH Delta, RTCM3.2 MSM7, 
converted from LEIJ0 JPS-RAW format by software EURONET
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GREF Network
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RTCM MSM Specifications
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Conclusions

 Handling of Lock Time Indicator within RTNet software to be
refined (default values not optimal)

 From scientific point of view, MSM7 seems to be the best
possible with the most information

 From operational point of view, MSM5 might be adequate for
network processing, e.g. within IGS RTS

 Internet connection seems to be an under-estimated factor for
GNSS real-time processing (same holds for the PC)

 Implementation of multiple, parallel casters for different 
message types seems to be useful (e.g. Sweden, Canada)
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