Stream Formats
	Feature/

Observation
	RTCM3.0
	RTCM3.0 (Magellan)
	SOC
	BINEX 0x7f-03
	BINEX 0x7f-05
	RINEX 2.11
	RINEX v3
	Requirements
(RT AC)
N = Nice to have

M = Must
	Requirements (User Group 2)

	Status
	available
	proposed, high correlated with RTCM and RINEX
	available
	available
	Proposed Preliminary draft available
	available
	available
	
	
	

	Time Tag Resolution
	1ms
	1ms
	1ms
	1 ms
	1ms
	100ns
	100ns
	100 ns
	N
	

	Rec Clock O/S
	No (Clock Steering)
	No (clock steering)
	No
	Yes (ns)
	Yes (ns)
	No
	
	
	N
	

	Rec. Clock Reset 
	No (Clock Steering)
	No (clock steering)
	No
	Yes +/- 1 ms
	Yes +/- 1 ms
	No
	
	
	N
	

	Clock Steering Flag
	Always steered
	
	Always Steered
	Yes
	Yes
	No
	No
	
	N
	

	Epoch Independent
	yes
	Yes
	yes
	yes
	yes
	yes
	
	
	M
	

	Pseudorange (PR)
	Ca+ P2(Y) or P1(Y) + P2(Y)
	Any combination
	CA + P1(Y) +P2(Y)
	CA or P1(Y),

P2(Y) or L2C
	All GNSS observations and constellations as defined by RINEX 3 specification
	Ca, P1, P2 and L2C
	All possible pseudoranges, distinctions between tracking modes
	Flexibly support all GNSS observations
	M
	

	PR Resolution
	0.02m
	0.02m
	0.001m
	0.001m
	0.001m
	0.001m
	scalable
	0.02 m or better
	M
	

	PR Smoothed Flag
	Smoothing Interval
	
	No
	No
	Yes
	
	
	Preferably Non-Smoothed
	N
	

	Smoothed + Non-Smoothed PR
	No
	
	No
	No
	No
	No
	No
	
	N
	

	Carrier Phase(CP) 
	LA+L2 or L1+L2
	Any combination
	L1 + L2
	L1 + L2 
	Capable of all
	L1+L2
	All possible phase obs, distinctions between tracking modes
	Flexibly support all GNSS observations
	M
	

	Carrier Phase Resolution
	0.5mm
	1 mm/s, can be done finer
	0.02mm
	0.0001cycle or 0.02mm
	0.02mm
	0.2mm
	scalable
	0.5 mm or better
	M
	

	CP Smoothed Flag
	No
	
	No
	No
	Yes
	
	
	Preferably Non-Smoothed
	N
	

	Multipath Reduction Flag
	No
	
	No
	No
	Yes
	
	
	
	N
	

	
	
	
	
	
	
	
	
	
	
	

	Doppler
	No
	Yes
	No
	Yes
	Yes
	Yes
	All possible doppler obs, distinctions between tracking modes
	
	N
	

	Doppler Resolution
	N/A
	1 mm/s, can be done finer
	N/A
	1/256 Hz 
	1/256 Hz
	?
	scalable
	
	
	

	CNo
	L1+L2
	Any
	CA, P1,P2
	L1(CA or P1) and L2 (P2)
	All codes have an SNR field
	S1, S2
	Signal strengths for all carriers, distinctions between tracking modes
	
	M
	

	Cno Resolution
	0.25 dbHz
	0.25 dBhz, can be done worse to save the size
	1 db Hz
	0.4 or 0.1 db Hz
	0.4 or 0.1 db Hz
	Rx Dependent
	scalable
	
	
	

	Cycle Slip Flag
	
	No
	No
	Yes
	Yes
	
	yes
	
	
	

	Loss of Lock Counter
	Lock Time
	Lock time
	Lock Period
	Slip count
	Slip Count
	Slip Flag
	Slip flag
	Any technique that can be used to derive Loss of Lock indication
	M
	

	SV Health Flag
	In ephemeris message
	In ephemeris message
	Yes
	Yes
	Yes
	Health info in nav mess files
	Health info in nav mess files
	Nav message
	M
	

	Generic GNSS Observation Blocks
	
	Any subset of pseudorange carrier CNR Doppler
	No
	No
	Yes : obs type, code, phase SNR Doppler, slip count
	
	
	
	N
	

	Glonass Support
	Yes
	Yes, in similar message
	No
	Yes
	Yes
	Yes
	Yes
	
	M
	

	Designed to support future GNSS observations
	Yes (Initial Galileo Messages ready)
	Yes
	No
	Yes
	Yes, Uses RINEX 3.0 specifications
	?
	Yes
	
	M
	

	Open Format 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	M
	

	Documentation Cost
	US$ 80
	Draft
	free
	free
	free
	free
	free
	
	
	

	Documentation

can be published on a public web site
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	In keeping with IGS policies of open data and product formats.
	M
	

	Quality of documentation
	High
	High
	Limited
	Good
	Good
	Good
	High
	
	N
	

	Open Source Code available
	Decode, Encode: irrelevant, comes with firmware
	Decode, Encode: irrelevant, comes with firmware
	Yes(Encode/Decode)
	Yes(Encode/Decode)
	Yes(Encode/Decode)
	Yes
	Yes
	
	N
	

	Data compression
	Yes – High rate compression
	Yes, by options
	Yes
	Yes
	Yes
	Yes a separate utility
	Separate utilities
	
	M
	

	Compression Performance
	Example:
 275 bytes for 13 GPS + 4 GLO Satellites
	Same as in existing RTCM3 messages
	12 bytes + 21 bytes per SV
	12 bytes + 24 bytes per SV(Code,Phase,SNR, LLI and Doppler for two frequencies)
	12 bytes + 38 bytes per SV(Code,Phase,SNR, LLI, Slip Count and Doppler for two frequencies)
	
	
	
	
	

	Station ID
	Yes
	Yes
	Requires a wrapper
	Requires a BINEX 0x00 rec.
	Requires a BINEX 0x00 rec.
	Yes
	Name, number, type
	
	M
	

	TEQC Support
	No
	No
	Yes
	Yes
	Yes Planned
	Yes
	Big question
	Should not drive the format decision.
	N
	

	NRIP Support
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	N
	

	BNC Support
	Yes
	Yes
	Yes
	No
	Not Planned
	Yes
	Yes
	
	N
	

	UDPRelay Support
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	
	N
	

	UDPRelay Client Support
	No
	No
	Yes
	No
	No
	No
	No
	
	N
	

	CRC Authentication
	CRC Checksum (24 Bits)
	CRC Checksum (24 Bits)
	UDP Transport level
	Yes
	Yes
	No
	No
	
	M
	

	Supported by receiver firmware
	Yes, all geodetic receivers
	Yes, all geodetic receivers
	No
	NetRS, NetR5, GRX1200 series, MicroZ CGRS, geod. Topcon receivers, all receivers stream out only
	Planned
	Yes
	Status currently unknown


	
	N
	

	Secured interoperability of implementations
	Yes
	Yes
	Limited
	Yes
	Yes
	Yes
	
	
	M
	

	
	
	
	
	
	
	
	
	
	
	

	International adopted industrial standard
	Yes
	Yes
	No
	Limited
	Limited
	Yes
	
	
	N
	

	Broadcast Ephemeris GPS+GLO
	Yes
	Use existing RTCM3 ephemeris messages
	Yes
	0x01-00  and 0x01-01 For GPS, Glonass being developed
	0x01-00  and 0x01-01 For GPS, Glonass being developed
	Yes
	Yes
	
	M
	

	Multiplexed Stream (multiple stations within one stream)
	Yes
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A
	
	M
	

	Rx-Type, FW Version, Ser-no.
	Yes
	Already exist in RTCM3
	No
	Yes - 0x00 record type
	Yes- 0x00 record type
	Yes
	Yes
	
	M
	

	Antenna Type, Ser-No., Setup-ID, Ant.-Height
	Yes
	Already exist in RTCM3
	Relies on IGS Log file
	Yes- 0x00
	Yes- 0x00
	Yes
	Yes
	
	M
	

	Meteorological data
	No
	No
	Yes
	Yes 0x7e-00
	Yes 0x7e-00
	Yes
	Yes
	
	M
	

	frequency lock to external ref.-frequency indicator
	No
	No
	No
	No
	No - Can be added as a Obs Flag
	No
	No
	
	N
	

	RX internal temperature
	No
	No
	No
	0x7d-00 Record
	0x7d-00 Record
	No
	No
	
	N
	

	Tilt sensor data
	No
	No
	No
	No
	No
	No
	No
	
	N
	

	Encryption
	Under interoperability testing
	
	Transport protocol Level
	Transport protocol Level
	Transport protocol Level
	N/A
	N/A
	
	N
	

	Static/Kinematic mode
	No
	No
	No
	No
	No - Can be added as a Obs Flag
	Yes
	Yes
	
	N
	


Additional comments regarding RTCM 3.0 (Magellan) proposal:

· Similarly with GPS(+SBAS) message, any GNSS message can be built. If needed, Magellan is ready to provide similar proposal for GLONASS and Galileo.

· The format can be easy modified to meet any resolution/range requirements, because no field is derived against any other.

It is supposed that RTCM-3 will continue with standardization new messages and currently absent Messages (e.g. SBAS ephemeris, meteo data) can be standardized as soon as required by RTCM
Transport Protocols

	Feature
	RTCM
Ntrip v1
	RTCM

Ntrip v2
	UDPRelay
	Requirements

(RT AC)

N = Nice to have

M = Must

	Status
	available
	Proposed, implementations available
	available
	
	

	Open Format
	Yes
	Yes
	Yes
	
	M

	Open Source Code available
	Yes
	Yes
	Yes
	
	M

	Quality of documentation
	High
	High
	Good
	
	M

	Documentation cost
	US$ 50
	
	Free
	
	

	Documentation can be published on a public web site
	Protocol details: No

General description and source-table setup: Yes
	Protocol details: No

General description and source-table setup: Yes
	Yes
	In keeping with IGS conventions all data and product formats must be public.
	M

	TEQC Support
	No
	No
	No
	Should not drive the protocol decision

	N

	BNC Support
	Yes
	Planned
	No
	
	N

	UDPRelay Client
	No
	No
	Yes
	
	N

	Supported by receiver firmware
	Yes
	Planned
	No
	
	

	Secured interoperability of implementations
	Yes
	Once RTCM standard: Yes
	Yes With in RTIGS working group
	
	M

	International adopted industrial standard
	Yes
	Once RTCM standard: Yes
	No
	
	N

	Internet Protocol Support
	Yes
	Yes
	Yes
	
	M

	Fully HTTP compatible, can be optional
	Client-Caster: Yes

Server-Caster: No
	Yes
	No
	
	N

	TCP
	Yes
	Yes, optional
	No
	
	N

	UDP
	No
	Yes, optional
	UDP
	
	N

	Independent from stream format
	Yes
	Yes
	Yes
	
	M

	Meta-data for site/receiver/format
	Yes, source-table
	Yes, source-table
	Yes Station ID
	
	M

	Bandwidth limits of implementations per stream
	Min: ~0.05 kbits, Max: ~30 kbits
	Min: ~0.05 kbits, Max: ~30 kbits
	No But maximum number of users can be specified
	
	

	Stream protection, client authorization/authentication
	Yes
	Yes
	Yes
	
	M

	Persistent client access control
	Yes
	Yes
	Yes
	
	N

	Data Authentication
	
	
	Yes
	
	N

	Data Encryption
	
	
	Yes
	
	N

	Qualified for mass usage
	Yes
	Yes
	Yes
	
	N

	
	
	
	
	
	


