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3.15.11.1 Navigation position velocity time SOlUTION.......cccccvieirie e 98
3.15.12 UBX-NAV-RESETODO (OX0T OXTO).ciiciueiiiiireeeeeireeeeiirreesisreeessssseessssssessssssesssssssesssssssssssnns 100
0 ST = I = 1=Y =TT o T 0] o g 1= = S 100
3.15.13 UBX-NAV-SAT (OXOT OX35)...uueiiiiireiiiiiriieiiiieiesisseiesisssesesssssessasssesssssssesssssssssassssessassesessns 100
G ST IS T I = /=Y [ T =Y T ) o o o o = ] o 100
3.15.14 UBX-NAV-SBAS (OXO7T OX32)...cceteereiirreeresrrrersssreeseisssessessssessssssessessssesssssssessssssessessssessesssees 102
3.715.74.7 SBAS Status data....cccccciiieii ittt e e s s e e e e s e ne e e s e e nnnns 102
3.15.15 UBX-NAV-SIG (OXOT OXA3)eiiiiirueeieirrreieiireeseiisressaisseessssssessessssessssssssssssssesssssssssssssssessssssesss 103
3.15.15.1 Signal information.........cciiiii 103
3.15.16 UBX-NAV-SLAS (OXOT OXA2)u.eciiiccreiiiireeeieiriesciisreesesseessssssessesssessssssesssssssesssssssessesssesssanns 105
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3.15.18 UBX-NAV-TIMEBDS (OXO7T OX24)...ccciiiiiiireiireeereireesiessseessssseesessseessessssesssssssessssssessessssessas 107
T o I S T I = 1= B Lo T I o g g U= =T ] LU & f Lo o 107
3.15.19 UBX-NAV-TIMEGAL (OXOT OX25) it iiiiiiicreiiiciriiescireeseieeessesaeeesssneessessssessssssessssesssannes 107
3.715.79.7 Galileo time SOIULION.......uiiiiiei e e e e e sn e e e e e e e e e e nannes 108
3.15.20 UBX-NAV-TIMEGLO (OXOT OX23)..ieictrreerrerrrrerrrreeriessseessssseessessseesssssssesssssssessssssessessssessanes 108
3.75.20.7 GLONASS time SOIUTION. ...ttt e e e s e e e s s e e anee e eee s 108
3.15.271 UBX-NAV-TIMEGPS (OXO7T OX20)....uutiiiiireeeiiireeeiiieeeeiiseeessssseesssssseesssssssessssssssssssssessssssses 109
3.75.27.7 GPS time SOIULION. ...t e e e s e snr e e e e e s s e ssnsr e e e e e s s e nnnnnneeeesssennnnnnnns 109
3.15.22 UBX-NAV-TIMELS (OXO7T OX26)....ceeieirreriiiirreiiiirreesiiisressesssessasssesssssssesssssssesssssssssssssssssssnns 109
3.15.22.1 Leap second event information.......cccocoeirinciniinenereeeee e 109
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3.15.23 UBX-NAV-TIMEQZSS (OXOT OX27)teeteruererreareesserierneessessesesssessessesesssessessesssssssssessesssssees 111
3.15.23.1 QZSS time SOIULION ..o ——————— 111
3.15.24 UBX-NAV-TIMEUTC (OX07T OX271)ueiuerserreerrerrernrrssessesessssssessesesssssssssesssssssssssesssssssssesssssssnes 111
3.15.24.7 UTC time SOIUTION ..ot 111
3.15.25 UBX-NAV-VELECEF (OXO07T OXT71)uiiiearseereererrerseessesesseesesssesessessssssesesssssssssessssssssssssessesnes 112
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3.16.17 UBX-RXM-MEAS20 (OX02 OX84)...ccuererreereerrererneeseesseseeseessessesessesssessesesssessesnssnssssessesnssnees 114
3.16.1.1 Satellite measurements for CloudLocate location service (20 bytes
L0 =T=TT= T = PSSRSO 114
3.16.2 UBX-RXM-MEASS50 (OX02 OXB8B)...ccuereerrerreerrererneessesserseassessessessesssessessessesssessesssssssssessessanes 114
3.16.2.1 Satellite measurements for CloudLocate location service (50 bytes
L0 =TSTT= T 1= PSSR PSRN 114
3.16.3 UBX-RXM-MEASC T2 (OX02 OXB2)...cceeseruerrereereeerrerressenessessessesseessessesssssssessessesssnessessessenens 114
3.16.3.1 Satellite measurements for CloudLocate location service (second 12 bytes
LR TSTSTST T =Y TSP 114
3.16.4 UBX-RXM-MEASD 12 (OX02 OX80)....cecueruerueruerreereessereeseessessessseseesssssessessssssesssessessessessessenes 115
3.16.4.1 Satellite measurements for CloudLocate location service (first 12 bytes
L0 =T=TT= T = PP SSSOS 115
3.16.5 UBX-RXM-MEASX (OX02 OXT4).ccueeieereerrererreerserseresssessessesesssessessessssssssssssesssssessssssssssssessens 115
3.16.5.1 Satellite measurements for RRLP........cooiiirireee e 115
3.16.6 UBX-RXM-PMREQ (OX02 OXAT).ccuireecererrerresereresseseesesessessesesessessessesessessessesessssssssessesssesnes 116
3.16.6.1 Power management reqUEST.......ccc i 116
3.16.7 UBX-RXM-RLM (OX02 OX59)...ueerereerrerererreesrerereeseessesessessessessesssessessessessssssessssnsessesnesneens 117
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317 UBX-SEC (OX27)uritesreruerseeseesseresssessessesesssesssssssssssessesssssssssssesassssssssassasssssssssasssssssssssnssnssssssnesansnns 119
3.17.1 UBX-SEC-UNIQID (OX27 OXO03)..ccceeereereerrerseeneessesseseessessesseseesssssessesssessessessesssssesnssssessesnes 119
O TR 0 I B U T o e [ T e o T o 0 PSR 119
318 UBX-TIM (OXOQ) .. iteiuerieereeriereeneessessesaeesees e ssesseessessesesssesssssesesssesssssesssssesssssssssesssssesnsessessessesnsessenes 119
3.18.1 UBX-TIM-TM2 (OXOd OXO3)...crereerrrerrererneeseessererneessesseseassessessessessessesnesssessessesnesssessessessanes 119
3.18.1.1 Time mark data......cccccviiiii 119
3.18.2 UBX-TIM-TP (OXOd OXO7T).erieerreruerrerreerserernsessessessssssessesessssssessesesssssssssessssssssessssssssssssesssnsens 120
3.18.2.7 Time puUlSe TiME data....cccoeiieeeeee e e e 120
3.18.3 UBX-TIM-VRFY (OXOd OXOB)....cesuerueraerreereereraerreessesessesseessessessessssssessssssssssssessssssssessesnsaneans 121
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3.1 UBX-UPD (OX09)...ucitesterueruerieeriersesieseessesseseessessessesseessessessesssessessesssassessessesssessessessesnsessessessssnsessasses 122
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1 General information

1.1 Document overview

This document describes the interface of the Standard precision GNSS firmware. The interface
consists of the following parts:

* NMEA protocol
* UBX protocol
* Configuration interface

5 Some of the features described here may not be available in the receiver, and some may
require specific configurations to be enabled. See the applicable data sheet for availability of the
features and the integration manual for instructions for enabling them.

i Previous versions of u-blox receiver documentation combined general receiver description and
interface specification. In the current documentation the receiver description is included in the
integration manual.

See also Related documents.

1.2 Firmware and protocol versions

u-blox generation 10 receivers execute firmware from internal ROM.

The location and the version of the boot loader and the currently running firmware can be found
in the boot screen and in the UBX-MON-VER message. If the firmware has been loaded from a
connected flash or from the host processor, itisindicated by text "EXT". When the receiver is started,
the boot screen is output automatically in UBX-INF-NOTICE or NMEA-Standard-TXT messages if
configured using CFG-INFMSG. The UBX-MON-VER message can be polled using the UBX polling
mechanism.

The following u-center screenshots show an example of a u-blox receiver running firmware from
ROM:

Time (PC) Message LB - MOM [Monitor] - WER [Werzion)

09:32:45 $GNTXT,01,01,02,u-blox AG - www.u-blox.com*4E

09:32:45 $GNTXT,01,01,02,HW UBX 10 000S0000*55 2 Ll

09:32:45 $GNTXT,01,01,82,ROM SPG 5.18 (c0ed69)*22 |ROM SPG 5.10 (£00d63)
©9:32:45 $GNTXT,01,01,02, FWER=SPG 5.18*%44 Hardware Yersion
©9:32:45 $GNTXT,01,01,02,PROTVER=34.10%11 .

©9:32:45 $GNTXT,01,01,02, CHIPID=600000DOD69DOF7A55 *BB

99:32:45 $GNTXT,01,01,02,MOD=EVK-M101%20 E xtension|s]

09:32:45 $GNTXT,01,01,02,GPS;GLO;GAL;BDS*77 PF.TEE:H 55451‘11”
©9:32:45 $GNTXT,01,01,02,SBAS;QZSS*60 MOD=EVK-M101
©9:32:45 $GNTXT,01,01,02, ANTSUPERV=*22 GPSGLOGALEDS
©9:32:45 $GNTXT,01,01,02, ANTSTATUS=DONTKNOW*2D 3BAS IS

©9:32:45 $GNTXT,@1,01,02,PF=FFFFF*3E
-

The following information is available (v ) from the boot screen (B) and the UBX-MON-VER message
(M):

B M Example Information

v u-blox AG - www.u-blox.com Startof the boot screen.
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B M Example

Information

S

v

HW UBX 10 000A0000
v 000A0000
v ROM SPG 5.10 (10ca7e)

v FWVER=SPG 5.00

v PROTVER=34.00
CHIPID=000000D0OD69DOF7A54

v MOD=EVK-M101

v GPS;GLO; GAL; BDS

v SBAS;QZSS

Hardware version of the u-blox receiver.

Firmware version and revision number, running from internal ROM.

Product firmware version number, where:

* SPG = Standard precision GNSS product

* HPG = High precision GNSS product

* ADR = Automotive dead reckoning product

* TIM=Time sync product

* LAP = Lane accurate positioning product

* HPS = High precision sensor fusion product

* DBS = Dual band standard precision

* MDR = Multi-mode dead reckoning product

* PMP = L-Band Inmarsat point-to-multipoint receiver

* Q7S = QZSS L6 centimeter level augmentation service (CLAS) message
receiver

* DBD = Dual band dead reckoning product
* LDR = ROM bootloader, no GNSS functionality

Supported protocol version.

Unique chip identification number.

Module name (if available).

List of supported major GNSS (see GNSS identifiers).

List of supported augmentation systems (see GNSS identifiers).

v ANTSUPERV=AC SD PDoS SR Configuration of the antenna supervisor (if available), where:
* AC = Active antenna control enabled
* SD = Short circuit detection enabled
* OD = Open circuit detection enabled
* PDoS = Short circuit power down logic enabled
* SR = Automatic recovery from short state enabled
v PF=FFF79 Product configuration.
4 BD=E01C GNSS band configuration.

The "FWVER" product firmware version indicates which firmware is currently running. This is
referred to as "firmware version" in this and other documents.

The revision numbers should only be used to identify a known firmware version. They are not
necessarily numeric nor are they guaranteed to increase with newer firmware versions.

Similarly, firmware version numbers can have additional non-numeric information appended,

such asin "5.00B03".

Not every entry is output by all u-blox receivers. The availability of some of the information
depends on the product, the firmware location and the firmware version.

The product firmware version and the base firmware version relate to the protocol version:

Protocol version
34.10

Base firmware version
ROM SPG 5.10 (7b202e)

Product firmware version
SPG5.10

1.3 Receiver configuration

u-blox positioning receivers are fully configurable with UBX protocol messages. The configuration
used by the receiver during normal operation is called the "current configuration". The current
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configuration can be changed during normal operation by sending UBX-CFG-VALSET messages
over any |/O port. The receiver will change its current configuration immediately after receiving a
configuration message. The receiver will always use the current configuration only.

The current configuration is loaded from permanent configuration hard-coded in the receiver
firmware (the defaults) and from non-volatile memory (user configuration) on startup of the receiver.
Changes made to the current configuration at run-time will be lost when there is a power cycle, a
hardware reset or a (complete) controlled software reset (see Configuration reset behavior).

See Configuration interface for a detailed description of the receiver configuration system, the
explanation of the configuration concept and its principles and interfaces.

53  The configuration interface has changed from earlier u-blox positioning receivers. There is
some backwards compatibility provided in UBX-CFG configuration messages. Users are strongly
advised to only use the Configuration interface. See also Legacy UBX message fields reference.

5  Seetheintegration manual for a basic receiver configuration most commonly used.

1.4 Message naming

Message names are written in full with the parts of the name separated by hyphens ("-"). The full
message name consists of the protocol name (e.g., UBX), the class name (e.g. NAV) and the message
name (e.g. PVT). For example the receiver software version information message is referred to as
UBX-MON-VER. Similarly, the NMEA-Standard-GGA is the NMEA standard message (sentence) with
the global positioning fix data.

References to fields of the message add the field name separated by a dot ("."), e.g. UBX-MON-
VER.swVersion.

Some messages use a fourth level of naming, called the message version. One example is the UBX-
MGA-GPS message for GPS assistance data, which exists in versions for ephemerides (UBX-MGA-
GPS-EPH) and almanacs (UBX-MGA-GPS-ALM).

Names of configuration items are of the form CFG-GROUP-ITEM. For example, CFG-NAVSPG-
DYNMODEL refers to the navigation dynamic platform model the receiver uses. Constants add
a fourth level to the item name, such as CFG-NAVSPG-DYNMODEL-AUTOMOT for the automotive
platform model. In the context of describing an item's value, only the last part of the constant name
can be used (e.g. "set CFG-NAVSPG-DYNMODEL to PORT for portable applications").

1.5 GNSS, satellite, and signal identifiers

1.5.1 Overview

Many UBX protocol messages contain infomation about specific satellites. Any single satellite can
be identified by a gnssId field indicating the GNSS the satellite is part of and an svId (SV for
space vehicle) field indicating the number of the satellite in that system. Usually, the svIdis the
native number associated with the satellite in the specific GNSS. For example the GLONASS SV4 is
identified as gnssld 6, svid 4, while the GPS SV4 is gnssld O, svid 4.

Some legacy UBX protocol messages combine both the satellite number and the GNSS
identification into a one-byte (type U1) field. See the single svid mapping in Satellite identifiers to
identify the corresponding GNSS and satellite.

GLONASS satellites can be tracked before they have been identified. In UBX messages, the unknown
satellites will be reported with svid 255. In NMEA messages, the unknown satellites will be
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null (empty) fields. Product-related documentation and u-center will use R? to label unidentified
GLONASS satellites.

Signal identifiers are used when different signals from the same GNSS satellite need to be
distinguished (e.g.in the UBX-NAV-SIG message). A separate sigIdfieldidentifies the signal. These
signal identifiers are only valid when combined with a GNSS identifier (gnssId field).

The NMEA protocol (version 4.10 and later) identifies GNSS satellites with a one-digit system ID
and a two-digit satellite number. u-blox receivers support this method in their NMEA output when
"strict" SV numbering is selected. In most cases this is the default setting, but it can be checked or
changed using the Configuration interface (see also NMEA GNSS, satellite, and signal numbering).

In order to support some GNSS (e.g. BeiDou, Galileo, QZSS), which are not supported by some or
all NMEA protocol versions, an "extended" SV numbering scheme can be enabled. This uses the
NMEA-defined numbers where possible but adds other number ranges to support other GNSS. Note
however that these non-standard extensions require 3-digit numbers, which may not be supported
by some NMEA parsing software. For example, QZSS satellites use numbersin therange 193 to 202.

The NMEA standard defines signal identifiers to distinguish different signals sent by a single
GNSS satellite (e.g. L2 CL and CM). u-blox positioning receivers use those identifiers for signal
identification, as far as the corresponding standard is supported in a particular product.

75 Notethat the following sections are a generic overview for different u-blox positioning receivers.
A particular product may not support all of the described GNSS identifiers, satellite numbers,
signal identifiers or combinations thereof.

1.5.2 GNSS identifiers

Table 1 lists each GNSS along with the GNSS identifier (UBX protocol), the NMEA system identifiers
(NMEA protocol), and abbreviations used in this document:

GNSSs Abbreviations UBX gnssid NMEA system ID
2.3-4.0 4.10 4.11

GPS GPS G 0 1 1 1
SBAS SBAS S 1 1 1 1
Galileo GAL E 2 n/a 3 3
BeiDou BDS B 3 n/a (4)1 4
QZSss QZss Q 5 n/a (1’ 5
GLONASS GLO R 6 2 2 2
NavIC NavIC N 7 n/a n/a 6

Table 1: GNSS identifiers
See also NMEA Talker ID.

1.5.3 Satellite identifiers

The satellite numbering scheme for the UBX protocol is provided in Table 2. The satellite numbering
scheme for the NMEA protocol is provided in Table 3.

GNSSs SV Range gnssld:svid  single svid
GPS G1-G32 0:1-32 1-32
SBAS S120-S158 1:120-158 120-158

1 While not defined by NMEA 4.10, u-blox receivers in this mode will use system ID 4 for BeiDou and, if extended satellite
numbering is enabled, system ID 1 for QZSS.
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GNSSs SV Range gnssld:svid  single svid
Galileo E1-E36 2:1-36 211-246
BeiDou B1-B5 3:1-5 159-163
B6-B37 3:6-37 33-64
B38-B63 3:38-63 n/a
QzZSss Q1-Q10 5:1-10 193-202
GLONASS R1-R32 6:1-32 65-96
R? 6:255 255
NavIC N1-N7 7:1-7 247-253
N8-N14 7:8-14 n/a

Table 2: UBX protocol satellite numbering scheme

NMEA 2.3-4.0 NMEA 4.10 NMEA 4.11

GNSSs SV Range strict extended strict extended strict extended
GPS G1-G32 1-32 1-32 1-32 1-32 1-32 1-32
SBAS S120-S158 33-64 33-64, 152-158 33-64 33-64, 152-158 33-64 33-64, 152-158
Galileo E1-E36 n/a 301-336 1-36 1-36 1-36 1-36
BeiDou B1-B5 n/a 401-405 1-5 1-5 1-5 1-5

B6-B37 n/a 406-437 6-37 6-37 6-37 6-37

B38-B63 n/a 438-463 38-63 38-63 38-63 38-63
QzZss Q1-Q10 n/a 193-202 n/a 193-202 1-10 1-10
GLONASS R1-R32 65-96 65-96 65-96 65-96 65-96 65-96

R? null null null null null null
NavIC N1-N7 n/a n/a n/a n/a 1-7 1-7

N8-N14 n/a n/a n/a n/a 8-14 8-14

Table 3: NMEA protocol satellite numbering scheme

1.5.4 Signal identifiers

A summary of all the signal identification schemes used in the NMEA protocol and the UBX protocol
is provided in the following table. (Only a subset of the signals is supported by each product.) In
the NMEA protocol, system and signal identifiers are in hexadecimal format. An unknown signal
identifier is presented as O in the NMEA protocol.

UBX Protocol NMEA Protocol 4.10 NMEA Protocol 4.11
Signal gnssid sigld System ID Signal ID System ID Signal ID
GPS L1C/A® 0 0 1 1 1 1
GPSL2CL 0 3 1 6 1 6
GPS L2 CM 0 4 1 5 1 5
GPSL51 0 6 1 7 1 7
GPSL5Q 0 7 1 8 1 8
SBAS L1C/A? 1 0 1 1 1 1
Galileo E1 C? 2 0 3 7 3 7

2 UBX messages that do not have an explicit sigId field contain information about the subset of signals marked.

3 While not defined by NMEA 4.10, u-blox receivers in this mode will use system ID 4 for BeiDou and, if extended satellite
numbering is enabled, system ID 1 for QZSS.

4 BeiDou and QZSS signal ID are not defined in the NMEA protocol version 4.10. Values shown in the table are only valid for
u-blox products and, for QZSS signal ID, if extended satellite numbering is enabled.
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UBX Protocol NMEA Protocol 4.10 NMEA Protocol 4.11
Signal gnssid sigld System ID Signal ID System ID Signal ID
Galileo E1 B 2 1 3 7 3 7
Galileo E5 al 2 3 3 1 3 1
Galileo E5 aQ 2 4 3 1 3 1
Galileo E5 bl 2 5 3 3 2
Galileo E5 bQ 2 6 3 3 2
BeiDou B11D12 3 0 (4) (1)? 4 1
BeiDou B11 D22 3 1 (4)° (1)?* 4 1
BeiDou B2I D1 3 2 (4)3 (3)4 4 B
BeiDou B2l D2 3 3 (4)° (3)* 4 B
BeiDou B1 Cp (pilot) 3 5 (4)3 N/A 4 3
BeiDou B1 Cd (data) 3 6 (4)3 N/A 4 3
BeiDou B2 ap (pilot) 3 7 (4)3 N/A 4 5
BeiDou B2 ad (data) 3 8 (4)3 N/A 4 5
QZSS L1C/A 5 0 (1)° (1* 5 !
QZSSL1Ss 5 1 (1)3 (4)* 5 4
QzSsL2CM 5 4 (1)3 (5)* 5 5
QzZssL2CL 5 5 (1)° 6)* 5 6
QZSSs L5 5 8 (1 )3 N/A 5 7
QZSSL5Q 5 9 (1)3 N/A 5 8
GLONASS L1 OF? 6 0 2 1 2 1
GLONASS L2 OF 6 2 2 3 3
NaviC L5 A2 7 0 N/A N/A 6 1
Table 4: Signal identifiers
1.6 Message types
The following message types are defined:
Message type Description
Input Messages that are input to the receiver and never output. E.g. UBX-MGA-GPS-EPH.
Output Messages that are output by the receiver in no particular interval and never input. E.g. UBX-ACK-
ACK.
Input/output Messages that can be output by or input to the receiver. E.g. UBX-MGA-DBD-DATAO.
Periodic Messages that are output in regular intervals but cannot be polled. E.g. UBX-NAV-EOE.
Periodic/polled Messages that are output in regular intervals and can be polled. E.g. UBX-NAV-PVT.
Command Messages that are a command to the receiver. Similar to type Input these are input-only. E.g.
UBX-CFG-RST.
Get Output-only configuration or command messages. E.g. UBX-CFG-DAT.
Set Input-only configuration or command messages. E.g. UBX-CFG-VALDEL.
Get/set Input/output configuration or command messages. E.g. UBX-CFG-NAVX5.
Polled Non-periodic messages that can only be polled. E.g. UBX-MON-VER.
Poll request Poll request. E.g. UBX-MGA-DBD-POLL.
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2 NMEA protocol

The following sections give an overview of the NMEA messages used by u-blox positioning receivers.

By default, the NMEA messages sent by u-blox positioning receivers are based on the NMEA 0183
version 4.11 standard. For further information on the NMEA standard, refer to the NMEA 0183
Standard for Interfacing Marine Electronic Devices, Version 4.11, November 2018, which is available
on http://www.nmea.org/.

2.1 NMEA frame structure

The following figure shows the structure of a NMEA protocol message (called "sentences" in the
standard).

Start character

always '$'
Checksum field
starts with a ", followed by two
Address field characters checksum in hex
digits and uppercase letters, cannot be null,
TT = Talker identifier (e.g. "GP", "GN", etc),
SSS = Sentence formatter (e.g. "GGA", "ZDA", etc)
Data fields (payload) End sequence
fields separated by commas (','), variable number of always "\\n" (<CR>
fields and repetitions of fields, values can be null <LF>, ASCII: 0x0d Ox0a)
$ Address ,Field,Field,Field.,... 55 *Checksum CRLF
TT SSS
Range over which the NMEA checksum is to be calculated
Example
$ GP ZDA ,141644.00,22,03,2002,00,00 67 \A\n

2.2 NMEA protocol configuration
The NMEA protocol on u-blox receivers can be configured for customer applications by using the
Configuration interface (CFG-NMEA-* items).

Several NMEA standard versions are supported. Version 4.11 (notin all products), 4.10, 4.00, 2.3, or
2.1 can be configured. See Configuration defaults for the default version. See CFG-NMEA-PROTVER
to configure the version. See NMEA multi-GNSS operation and NMEA data fields for details on how
this affects the output.

The following filtering flags can be used to configure the output of some NMEA message fields:

Filter Configuration Item Description

Position filtering CFG-NMEA-OUT_INVFIX Enable to permit positions from failed or invalid fixes to be
reported (with the "V" status flag to indicate that the data is not
valid).

Valid position filtering CFG-NMEA-OUT_MSKFIX Enable to permit positions from invalid fixes to be reported (with

the "V" status flag to indicate that the data is not valid).

Time filtering CFG-NMEA-OUT_INVTIME Enable to permit the receiver's best knowledge of time to be
output, even though it might be wrong.
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Filter Configuration Item Description

Date filtering CFG-NMEA-OUT_INVDATE Enable to permit the receiver's best knowledge of date to be
output, even though it might be wrong.

GPS-only filtering CFG-NMEA-OUT_ONLYGPS Enable to restrict output to only report GPS satellites.

Track filtering CFG-NMEA-OUT_FROZENCOG Enable to permit course over ground (COG) to be reported even

when it would otherwise be frozen.

The following filtering flags can be used to configure the output of some NMEA message flags:

Mode Configuration Item Description

Compatibility mode CFG-NMEA-COMPAT Some older NMEA applications expect the NMEA output to be
formatted in a specific way, for example, they will only work if the
latitude and longitude have exactly four digits behind the decimal
point. u-blox receivers offer a compatibility mode to support these
legacy applications.

Consideration mode  CFG-NMEA-CONSIDER u-blox receivers use a sophisticated signal quality detection
scheme, in order to produce the best possible position output.
This algorithm considers all SV measurements, and may
eventually decide to only use a subset thereof, if it improves
the overall position accuracy. If consideration mode is enabled,
all satellites, which were considered for navigation, are
communicated as being used for the position determination.
If consideration mode is disabled, only those satellites which
after the consideration step remained in the position output are
marked as being used.

Limit length mode CFG-NMEA-LIMIT82 Enabling this mode will limit the NMEA sentence length to a
maximum of 82 characters.

High precision mode CFG-NMEA-HIGHPREC Enabling this mode increases precision of the position output.
Latitude and longitude then have seven digits after the decimal
point, and altitude has three digits after the decimal point. Note:
The high precision mode cannot be set in conjunction with either
compatibility mode or Limit82 mode.

The following extended configuration options are available:

Option Configuration Item(s) Description
GNSS to filter CFG-NMEA-FILT_GPS etc. Filters satellites based on the GNSS they belong to.

Satellite numbering  CFG-NMEA-SVNUMBERING This field configures the display of satellites that do not have an
NMEA-defined value. Note: this does not apply to satellites with
an unknown ID. See also Satellite identifiers.

Main Talker ID CFG-NMEA-MAINTALKERID By default the main Talker ID (i.e. the Talker ID used for all
messages other than GSV) is determined by the GNSS
assignment of the receiver's channels (see configuration items
CFG-SIGNAL-*). This field enables the main Talker ID to be
overridden. See also NMEA Talker ID.

GSV Talker ID CFG-NMEA-GSVTALKERID By default the Talker ID for GSV messages is GNSS-specific (as
defined by NMEA). This field enables the GSV Talker ID to be
overridden.

BDS Talker ID CFG-NMEA-BDSTALKERID By default the Talker ID for BeiDou is "GB". This field enables the

BeiDou Talker ID to be overridden.

2.3 NMEA-proprietary messages

The NMEA standard allows for proprietary, manufacturer-specific messages to be added. These
shall be marked with a manufacturer mnemonic. The mnemonic assigned to u-blox is UBX and is
used for all non-standard messages. These proprietary NMEA messages therefore have the address
field set to PUBX. The first data field in a PUBX message identifies the message number with two
digits.
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2.4 NMEA multi-GNSS operation

Many applications that process NMEA messages assume that only a single GNSS is active.
However, when multiple GNSS are configured, the NMEA specification requires the output tochange
in the following ways:

Main Talker ID The main NMEA Talker ID is "GN" (e.g. instead of "GP" for a GPS-only receiver).

GSV Talker and Signal IDs The GSV message reports the signal strength of the visible satellites.
In multi-GNSS operation, other messages use the main Talker ID "GN" but the Talker ID in the GSV
message is specific to the GNSS it is reporting information for.

The GSV messages are grouped by the Talker and Signal IDs. Separate sets of GSV messages are
sent for each GNSS and signal. The Signal ID of a satellite may be unknown. Such satellites are
presented in their own set with Signal ID O. Grouping the GSV messages by the Signal ID is supported
in firmware versions 27.12 and later.

Multiple GSA and GRS messages Multiple GSA and GRS messages are output for each fix, one for
each GNSS. This may confuse applications that assume they are output only once per position fix
(as is the case for a single GNSS receiver).

GGA Talker IDs The NMEA specification indicates that the GGA message is GPS-specific. However,
u-blox receivers support the output of a GGA message for each of the Talker IDs.

BeiDou and Galileo Only NMEA version 4.10 and later have support for these systems.
QZSS Only NMEA version 4.11 and later have support for this system.

Extended satellite numbering In order to support some GNSS (e.g. BeiDou, Galileo, QZSS) that are
not supported by some or all NMEA protocol versions, an "extended" SV numbering scheme can be
enabled. This uses the NMEA-defined numbers where possible, but adds other number ranges to
support other GNSS. Note however that these non-standard extensions require 3-digit numbers,
which may not be supported by some NMEA parsing software. For example, QZSS satellites use
numbers in the range 193 to 202. See NMEA protocol configuration and Satellite identifiers.

2.5 NMEA data fields

Various data fields in NMEA messages depend on NMEA protocol configuration or require a
definition for their interpretation.

2.5.1 NMEA Talker ID

One of the ways the NMEA standard differs depending on the GNSS is by using a two-letter message
identifier, the "Talker ID". The specific Talker ID used by a u-blox receiver will depend on the product
and its configuration. The table below shows the Talker ID that will be used for various GNSS
configurations by default.

GNSSs TalkerID Comments

GPS, SBAS GP NMEA 2.3+

GLONASS GL NMEA 2.3+

Galileo GA NMEA 4.10+

BeiDou GB NMEA 4.10+ (official NMEA only since 4.11)

NavIC Gl NMEA 4.11+

QZss GQ NMEA 4.11+ (GP for NMEA 2.3-4.10)
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GNSS TalkerID Comments
Any combination of GNSS GN

2.5.2 NMEA extra fields
The following extra fields are available in NMEA 4.10 and later.

Message Extra fields
NMEA-Standard-GBS systemIdand signalld
NMEA-Standard-GNS navStatus
NMEA-Standard-GRS systemIdand signalld
NMEA-Standard-GSA systemId
NMEA-Standard-GSV signalld
NMEA-Standard-RMC navStatus

2.5.3 NMEA latitude and longitude format

According to the NMEA standard, latitude and longitude are output in the format degrees, minutes
and (decimal) fractions of minutes. To convert to degrees and fractions of degrees, or degrees,
minutes, seconds and fractions of seconds, the minutes and fractional minutes parts need to be
converted. For example:

Format Latitude Longitude

Receiver output $GNRMC, 014230.00, A, 4722.80340,N, 00831.68218,E,0.000,,120477,,,A,V*14
(d)ddmm.mmmmm 4722.80340 North 00831.68218 East

Degrees and minutes 47 degrees, 22.80340 minutes 8 degrees, 31.68218 minutes

Degrees 47.38005667 degrees 8.52803633 degrees

Degrees, minutes and seconds 47 degrees, 22 minutes, 48.2040 seconds 8 degrees, 31 minutes, 40.9308 seconds

2.5.4 NMEA GNSS, satellite, and signal numbering

See GNSS, satellite, and signal identifiers for details on how GNSS, satellites and signals are
numbered in the NMEA protocol.

NMEA defines satellite numbering systems for some, but not all GNSS. The exact behavior depends
on the configured NMEA protocol version and ("extended" or "strict") mode. See NMEA protocol
configuration for details.

2.5.5 NMEA position fix flags

This section shows how u-blox positioning receivers implement the NMEA protocol and the
conditions determining how flags are set.

The following flags are used in NMEA 4.10 and later.

NMEA Message GLL, RMC GGA GLL,VTG RMC, GNS
Field status® quality6 posMode7 posMode7
No position fix (at power-up, after losing satellite lock) \% 0 N N

5 Possible status values: V = data invalid, A = data valid

6 Possible values for quality: 0 = No fix, 1 = autonomous GNSS fix, 2 = differential GNSS fix, 4 = RTK fixed, 5 = RTK float, 6 =
estimated/dead reckoning fix

7 Possible values for posMode: N = No fix, E = estimated/dead reckoning fix, A = autonomous GNSS fix, D = differential
GNSS fix, F = RTK float, R = RTK fixed. In NMEA GNS, u-blox uses a non-standard implementation where same single
status is reported for all enabled and not filtered out constellations.
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NMEA Message GLL,RMC GGA GLL, VTG RMC, GNS
Field status® quality6 posMode7 posMode7
GNSS fix, but user limits exceeded \Y 0 N N
Dead reckoning fix, but user limits exceeded \% 6 E E
Dead reckoning fix A 6 E E
RTK float A 5 D F
RTK fixed A 4 D R

2D GNSS fix A 1/2 A/D A/D
3D GNSS fix A 1/2 A/D A/D
Combined GNSS/dead reckoning fix A 1/2 A/D A/D

In high precision GNSS (HPG) products it is recommended to select NMEA version 4.10 or above.
Earlier versions do not support the float RTK (F) and real time kinematic (R) mode indicator flags
in all messages.

The following flags are used in NMEA 2.3 - 4.0.

NMEA Message GLL,RMC GGA GSA GLL, VTG,
RMC, GNS
Field status® quality9 navMode'® posMode11
No position fix (at power-up, after losing satellite lock) Vv 0 1 N
GNSS fix, but user limits exceeded Vv 0] 1 N
Dead reckoning fix, but user limits exceeded \% 6 2 E
Dead reckoning fix A 6 2 E
2D GNSS fix A 1/2 2 A/D
3D GNSS fix A 1/2 3 A/D
Combined GNSS/dead reckoning fix A 1/2 3 A/D

The flags in NMEA 2.1 and earlier are the same as NMEA 2.3 but with the following differences:

* The posMode field is not output for GLL, RMC and VTG messages (each message has one field
less).
* The GGA quality field is set to 1 (instead of 6) for both types of dead reckoning fix.

2.5.6 NMEA output of invalid or unknown data

By default the receiver will not output invalid data. In such cases, it will output empty fields. See
NMEA protocol configuration for options to adjust this behavior.

A valid position fix is reported as follows:

$GPGLL,4717.11634,N,00833.91297,E,124923.00,A,A*6E

An invalid position fix (but valid time) is reported as follows:

$GPGLL,,,,,124924.00,V,N*42

8 Possible values for status: V = data invalid, A = data valid
9 Possible values for quality: 0 = no fix, 1 = autonomous GNSS fix, 2 = differential GNSS fix, 4 = RTK fixed, 5 = RTK float, 6 =
estimated/dead reckoning fix
10 Possible values for navMode: 1 = No fix, 2 = 2D fix, 3 = 3D fix
11 Possible values for posMode: N = No fix, E = estimated/dead reckoning fix, A = autonomous GNSS fix, D = differential
GNSS fix. In NMEA GNS, u-blox uses a non-standard implementation where same single status is reported for all enabled
and not filtered out constellations.
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If the time is unknown (e.g. during a cold start):

$GPGLL,,,,,,V,N*64

# Unlike the NMEA standard behavior to invalid data, dead reckoning products always report a
position. It is marked as invalid (V) when the user limits are exceeded or valid (A) if the user limits
are met.

2.6 NMEA messages overview

Message Class/ID Description (Type)
NMEA-Standard - Standard NMEA messages
NMEA-Standard-DTM Oxf0 OxOa * Datum reference (Output)
NMEA-Standard-GAQ Oxf0O 0x45 * Poll a standard message (Talker ID GA) (Poll request)
NMEA-Standard-GBQ OxfO 0x44 * Poll a standard message (Talker ID GB) (Poll request)
NMEA-Standard-GBS 0xfO Ox09 * GNSS satellite fault detection (Output)
NMEA-Standard-GGA OxfO 0x00 * Global positioning system fix data (Output)
NMEA-Standard-GLL Oxf0 0x01 e Latitude and longitude, with time of position fix and status (Output)
NMEA-Standard-GLQ Oxf0 0x43 * Poll a standard message (Talker ID GL) (Poll request)
NMEA-Standard-GNQ OxfO Ox42 * Poll a standard message (Talker ID GN) (Poll request)
NMEA-Standard-GNS Oxf0 0x0d * GNSS fix data (Output)
NMEA-Standard-GPQ 0xfO 0x40 * Poll a standard message (Talker ID GP) (Poll request)
NMEA-Standard-GQQ OxfO 0x47 * Poll a standard message (Talker ID GQ) (Poll request)
NMEA-Standard-GRS 0xfO Ox06 * GNSSrange residuals (Output)
NMEA-Standard-GSA Oxf0 0x02 * GNSS DOP and active satellites (Output)
NMEA-Standard-GST Oxf0 0x07 * GNSS pseudorange error statistics (Output)
NMEA-Standard-GSV Oxf0 0x03 * GNSS satellites in view (Output)
NMEA-Standard-RLM 0xfO Ox0b * Return link message (RLM) (Output)
NMEA-Standard-RMC 0xfO Ox04 ¢ Recommended minimum data (Output)
NMEA-Standard-TXT 0xfO 0Ox41 ¢ Text transmission (Output)
NMEA-Standard-VLW Oxf0 OxOf * Dual ground/water distance (Output)
NMEA-Standard-VTG Oxf0 0x05 * Course over ground and ground speed (Output)
NMEA-Standard-ZDA Oxf0 0x08 e Time and date (Output)
NMEA-PUBX - u-blox proprietary NMEA messages
NMEA-PUBX-CONFIG Oxf1 0x41 e Set protocols and baud rate (Set)
NMEA-PUBX-POSITION 0xf1 0x00 * Poll a PUBX,00 message (Poll request)

* Lat/Long position data (Output)
NMEA-PUBX-RATE 0xf1 0x40 * Set NMEA message output rate (Set)

NMEA-PUBX-SVSTATUS 0xf1 0x03 * Poll a PUBX,03 message (Poll request)
e Satellite status (Output)

NMEA-PUBX-TIME 0xf1 Ox04 * Poll a PUBX,04 message (Poll request)
* Time of day and clock information (Output)

2.7 Standard messages
Standard NMEA messages as defined by the NMEA 0183 standard. See NMEA protocol for details.

2.7.1DTM
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2.7.1.1 Datum reference

u-blox M10 SPG 5.10 - Interface description

Message NMEA-Standard-DTM

Datum reference

Type Output

Comment This message gives the difference between the current datum and the reference datum.

The current datum is set to WGS84 by default.

The reference datum cannot be changed and is always set to WGS84.

Information  Class/ID: OxfO Ox0Oa

Number of fields: 11

Structure $xxDTM, datum, subDatum, lat,NS, lon,EW, alt, refDatum*cs\r\n
Examples $GPDTM,wW84,,0.0,N,0.0,E,0.0,W84*6F\r\n
$GPDTM, 999,,0.08,N,0.07,E,-47.7,W84*1C\r\n

Payload:

Field Name Format Unit Example Description

0 xxDTM string - $GPDTM DTM Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 datum string - wa4a Local datum code: W84 = WGS84, P90 = PZ90, 999 =
user-defined

2 subDatum string - - A null field (or a string describing the currently selected
datum for protocol versions less than 14.00)

3 lat numeric min 0.08 Offset in Latitude

4 NS character - S North/South indicator

5 lon numeric min 0.07 Offset in Longitude

6 EW character - E East/West indicator

7 alt numeric m -2.8 Offset in altitude

8 refDatum string - w84 Reference datum code: W84 (WGS 84, fixed field)

9 cs hexadecimal - *67 Checksum

10 CRLF character - - Carriage return and line feed

2.7.2 GAQ

2.7.2.1 Poll a standard message (Talker ID GA)

Message NMEA-Standard-GAQ

Poll a standard message (Talker ID GA)

Type Poll request

Comment Polls a standard NMEA message if the current Talker ID is GA.

Information  Class/ID: OxfO Ox45

Number of fields: 4

Unit

Structure $xxGAQ, msgId*cs\r\n
Example SEIGAQ, RMC*2B\r\n
Payload:

Field Name Format

0 xxGAQ string

1 msgId string

2 cs hexadecimal -
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Example Description
$EIGAQ GAQ Message ID (xx = Talker ID of the device requesting
the poll)
RMC Message ID of the message to be polled
*2B Checksum
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3 CRLF

2.7.3GBQ

character - - Carriage return and line feed

2.7.3.1 Poll a standard message (Talker ID GB)

Message NMEA-Standard-GBQ
Poll a standard message (Talker ID GB)

Type Poll request

Comment Polls a standard NMEA message if the current Talker ID is GB

Information  Class/ID: OxfO Ox44 Number of fields: 4

Structure $xxGBQ, msgId*cs\r\n

Example SEIGBQ, RMC*28\r\n

Payload:

Field Name Format Unit Example Description

0 xxGBQ string - $EIGBQ GBQ Message ID (xx = Talker ID of the device requesting
the poll)

1 msgId string - RMC Message ID of the message to be polled

2 cs hexadecimal - *28 Checksum

3 CRLF character - - Carriage return and line feed

2.7.4 GBS
2.7.4.1 GNSS satellite fault detection
Message NMEA-Standard-GBS

GNSS satellite fault detection

Type Output

Comment This message outputs the results of the Receiver Autonomous Integrity Monitoring Algorithm (RAIM).

e The fields errLat, errLon and errAlt output the standard deviation of the position calculation, using all
satellites that pass the RAIM test successfully.
* The fields errLat, errLon and errAlt are only output if the RAIM process passed successfully (i.e.
no or successful edits happened). These fields are never output if 4 or fewer satellites are used for
the navigation calculation (because, in such cases, integrity cannot be determined by the receiver
autonomously).
* The fields prob, bias and stdev are only output if at least one satellite failed in the RAIM test.
If more than one satellites fail the RAIM test, only the information for the worst satellite is output in this
message.

Information  Class/ID: OxfO 0x09 Number of fields: 13

Structure $xxGBS, time,errlat, errlon,errAlt, svid, prob,bias, stddev, systemId, signalId*cs\r\n

Examples $GPGBS,235503.00,1.6,1.4,3.2,,,,,,*40\r\n

$SGPGBS,235458.00,1.4,1.3,3.1,03,,-21.4,3.8,1,0*5B\r\n

Payload:

Field Name Format Unit Example Description

0 xxGBS string - $GPGBS GBS Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 time hhmmss.ss - 235503.00 UTC time to which this RAIM sentence belongs. See
section UTC representation in the integration manual
for details.

2 errlLat numeric m 1.6 Expected error in latitude

3 errLon numeric m 1.4 Expected error in longitude
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4 errAlt numeric m 3.2 Expected error in altitude
svid numeric - 03 Satellite ID of most likely failed satellite

6 prob numeric - - Probability of missed detection: null (not supported,
fixed field)

7 bias numeric m -21.4 Estimated bias of most likely failed satellite (a priori
residual)

8 stddev numeric m 3.8 Standard deviation of estimated bias

9 systemId hexadecimal - 1 NMEA-defined GNSS system ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

10 signalld hexadecimal - - NMEA-defined GNSS signal ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

11 cs hexadecimal - *5B Checksum

12 CRLF character - - Carriage return and line feed

2.7.5 GGA

2.7.5.1 Global positioning system fix data

u-blox M10 SPG 5.10 - Interface description

Message NMEA-Standard-GGA
Global positioning system fix data
Type Output
Comment Time and position, together with GPS fixing-related data (number of satellites in use, and the resulting HDOP,
age of differential data if in use, etc.).
ZF The output of this message is dependent on the currently selected datum (default: WGS84). The NMEA
specification indicates that the GGA message is GPS-specific. However, when the receiver is configured for
multi-GNSS, the GGA message contents will be generated from the multi-GNSS solution. For multi-GNSS
use, it is recommended that the NMEA-GNS message is used instead.
Information  Class/ID: OxfO 0x00 Number of fields: 17
Structure $xxGGA, time, lat, NS, lon, EW, quality, numSV, HDOP, alt,altUnit, sep, sepUnit,diffAge,diffSta 4
tion*cs\r\n
Example $GPGGA, 092725.00,4717.11399,N,00833.91590,E,1,08,1.01,499.6,M,48.0,M,, *5B\r\n
Payload:
Field Name Format Unit Example Description
0 % xGGA string - $GPGGA GGA Message ID (xx = current Talker ID, see NMEA
Talker IDs table)
1 time hhmmss.ss - 092725.00 UTC time. See section UTC representation in the
integration manual for details.
2 lat ddmm. - 4717.11399 Latitude (degrees and minutes), see format description
mmmmm
NS character - N North/South indicator
4 lon dddmm. - 00833.91590 Longitude (degrees and minutes), see format
mmmmm description
5 EW character - E East/West indicator
6 quality digit - 1 Quality indicator for position fix, see position fix flags
description
7 numsv numeric - 08 Number of satellites used (range: 0-12)
8 HDOP numeric - 1.01 Horizontal Dilution of Precision
9 alt numeric m 499.6 Altitude above mean sea level
10 altUnit character - M Altitude units: M (meters, fixed field)
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11

sep

12 sepUnit

13 diffAge

14 diffStation
16 CRLF

2.7.6 GLL

numeric m
character -
numeric s
numeric -

hexadecimal -

character -

48.0

*5B

u-blox M10 SPG 5.10 - Interface description

Geoid separation: difference between ellipsoid and
mean sea level

Geoid separation units: M (meters, fixed field)

Age of differential corrections (null when DGPS is not
used)

ID of station providing differential corrections (null when
DGPS is not used)

Checksum

Carriage return and line feed

2.7.6.1 Latitude and longitude, with time of position fix and status

Message NMEA-Standard-GLL
Latitude and longitude, with time of position fix and status

Type Output

Comment 77 The output of this message is dependent on the currently selected datum (default: WGS84)

Information  Class/ID: OxfO Ox01 Number of fields: 10

Structure $xxGLL, lat,NS, lon,EW, time, status, posMode*cs\r\n

Example $GPGLL,4717.11364,N,00833.91565,E,092321.00,A,A*60\r\n

Payload:

Field Name Format Unit Example Description

0 xxGLL string - $GPGLL GLL Message ID (xx = current Talker ID, see NMEA Talker
IDs table)

1 lat ddmm. - 4717.11364 Latitude (degrees and minutes), see format description

mmmmm
2 NS character - N North/South indicator
3 lon dddmm. - 00833.91565 Longitude (degrees and minutes), see format
mmmmm description

4 EW character - E East/West indicator

5 time hhmmss.ss - 092321.00 UTC time. See section UTC representation in the
integration manual for details.

6 status character - Data validity status, see position fix flags description

7 posMode character - A Positioning mode, see position fix flags description (only
available in NMEA 2.3 and later)

8 cs hexadecimal - *60 Checksum

9 CRLF character - - Carriage return and line feed

2.7.7 GLQ

2.7.7.1 Poll a standard message (Talker ID GL)

Message NMEA-Standard-GLQ
Poll a standard message (Talker ID GL)
Type Poll request
Comment Polls a standard NMEA message if the current Talker ID is GL

Information

Structure

UBX-21035062 - RO3
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Number of fields: 4
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Example SEIGLQ, RMC*3A\r\n

Payload:

Field Name Format Unit Example
0 xxGLQ string - $EIGLQ
1 msgId string - RMC

2 cs hexadecimal - *3A

3 CRLF character - -
2.7.8 GNQ

2.7.8.1 Poll a standard message (Talker ID GN)

u-blox M10 SPG 5.10 - Interface description

Description

GLQ Message ID (xx = Talker ID of the device requesting
the poll)

Message ID of the message to be polled
Checksum

Carriage return and line feed

Message NMEA-Standard-GNQ
Poll a standard message (Talker ID GN)

Type Poll request

Comment Polls a standard NMEA message if the current Talker ID is GN

Information  Class/ID: OxfO 0x42 Number of fields: 4

Structure $xxGNQ, msgId*cs\r\n

Example SEIGNQ, RMC*3A\r\n

Payload:

Field Name Format Unit Example Description

0 xxXGNQ string - $EIGNQ GNQ Message ID (xx = Talker ID of the device requesting
the poll)

1 msgld string - RMC Message ID of the message to be polled

2 cs hexadecimal - *3A Checksum

3 CRLF character - - Carriage return and line feed

2.7.9 GNS

2.7.9.1 GNSS fix data

Message NMEA-Standard-GNS
GNSS fix data

Type Output

Comment Time and position, together with GNSS fixing-related data (number of satellites in use, and the resulting
HDOP, age of differential data if in use, etc.).
Zr The output of this message is dependent on the currently selected datum (default: WGS84)

Information  Class/ID: OxfO OxOd Number of fields: 16

Structure $xxGNS, time, lat,NS, lon, EW, posMode, numSV, HDOP, alt, sep,diffAge,diffStation, navStatus*c 4
s\r\n

Examples $GNGNS, 103600.01,5114.51176,N,00012.29380,W,ANNN,07,1.18,111.5,45.6,,,V*00\r\n
$GNGNS, 122310.2,3722.425671,N,12258.856215,W,DAAA,14,0.9,1005.543,6.5,,,V*0E\r\n
SGPGNS, 122310.2,,,,,,07,,,,5.2,23,V*02\r\n

Payload:

Field Name Format Unit Example Description

0 xxGNS string - $GPGNS GNS Message ID (xx = current Talker ID, see NMEA

1 time hhmmss.ss - 091547.00

UBX-21035062 - RO3
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2 lat
NS
4 lon
5 EW
6 posMode
7 numsSVv
8 HDOP
9 alt
10 sep
11 diffAge
12 diffStation
13 navStatus
14 cs
15 CRLF
2.7.10 GPQ

ddmm. -
mmmmm

character -

dddmm. -
mmmmm

character -

character -

numeric -
numeric -
numeric m

numeric m

numeric s

numeric -

character -

hexadecimal -

character -

u-blox M10 SPG 5.10 - Interface description

5114.50897 Latitude (degrees and minutes), see format description

N North/South indicator

00012.28663 Longitude (degrees and minutes), see format
description

E East/West indicator

AAAA Positioning mode, see position fix flags description.

The first four characters indicate the status for GPS,
GLONASS, Galileo and BeiDou. Note that the NMEA
GNS message only reports a single status. It indicates
the status for all enabled constellations that have
not been filtered out. To obtain a more detailed
status report, refer to the status provided in the UBX

messages.
10 Number of satellites used (range: 0-99)
0.83 Horizontal Dilution of Precision
111.1 Altitude above mean sea level
45.6 Geoid separation: difference between ellipsoid and

mean sea level

- Age of differential corrections (null when DGPS is not
used)

- ID of station providing differential corrections (null when
DGPS is not used)

\% Navigational status indicator: V (Equipment is not
providing navigational status information, fixed field,
only available in NMEA 4.10 and later)

*71 Checksum

- Carriage return and line feed

2.7.10.1 Poll a standard message (Talker ID GP)

Message NMEA-Standard-GPQ
Poll a standard message (Talker ID GP)

Type Poll request

Comment Polls a standard NMEA message if the current Talker ID is GP

Information  Class/ID: OxfO 0x40 Number of fields: 4

Structure $xxGPQ, msgId*cs\r\n

Example SEIGPQ, RMC*3A\r\n

Payload:

Field Name Format Unit Example Description

0 xxGPQ string - $EIGPQ GPQ Message ID (xx = Talker ID of the device requesting
the poll)

1 msgId string - RMC Message ID of the message to be polled

2 cs hexadecimal - *3A Checksum

3 CRLF character - - Carriage return and line feed

2.7.11GQQ
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2.7.11.1 Poll a standard message (Talker ID GQ)

Message NMEA-Standard-GQQ
Poll a standard message (Talker ID GQ)

Type Poll request
Comment Polls a standard NMEA message if the current Talker ID is GQ
Information  Class/ID: OxfO Ox47 Number of fields: 4
Structure $xxGQQ, msgId*cs\r\n
Example SEIGQQ, RMC*3A\r\n
Payload:
Field Name Format Unit Example Description
0 xxGQQ string - $EIGQQ GQQ Message ID (xx = Talker ID of the device requesting
the poll)
1 msgId string - RMC Message ID of the message to be polled
2 cs hexadecimal - *3A Checksum
3 CRLF character - - Carriage return and line feed
2.7.12 GRS
2.7.12.1 GNSS range residuals
Message NMEA-Standard-GRS
GNSS range residuals
Type Output
Comment If less than 12 SVs are available, the remaining fields are output empty. If more than 12 SVs are used, only the

residuals of the first 12 SVs are output, in order to remain consistent with the NMEA standard.
In a multi-GNSS system this message will be output multiple times, once for each GNSS.
Zr This message relates to associated GGA and GSA messages.

Information  Class/ID: OxfO 0x06 Number of fields: 19

Structure $xxGRS, time, mode{, residual}, systemId, signalId*cs\r\n

Examples SGNGRS, 104148.00,1,2.6,2.2,-1.6,-1.1,-1.7,-1.5,5.8,1.7,,,,,1,1*52\r\n

$GNGRS, 104148.00,1,,0.0,2.5,0.0,,2.8,,,,,,,1,5*52\r\n

Payload:

Field Name Format Unit Example Description

0 %xxGRS string - $GPGRS GRS Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 time hhmmss.ss - 082632.00 UTC time of associated position fix. See section UTC
representation in the integration manual for details.

2 mode digit - 1 Computation method used:

* 1 =Residuals were recomputed after the GGA
position was computed (fixed)

Start of repeated group (12 times)

3+n residual numeric m 0.54 Range residuals for SVs used in navigation. The SV order
matches the order from the GSA sentence

End of repeated group (12 times)

15 systemId hexadecimal - 1 NMEA-defined GNSS system ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

16 signalld hexadecimal - - NMEA-defined GNSS signal ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

17 cs hexadecimal - *70 Checksum
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18 CRLF character - - Carriage return and line feed

2.7.13 GSA

2.7.13.1 GNSS DOP and active satellites

Message NMEA-Standard-GSA
GNSS DOP and active satellites

Type Output

Comment The GNSS receiver operating mode, satellites used for navigation, and DOP values.

¢ Iflessthan 12 SVs are used for navigation, the remaining fields are left empty. If more than 12 SVs are
used for navigation, only the IDs of the first 12 are output.

* The SV numbers (fields 'svid') are in the range of 1 to 32 for GPS satellites, and 33 to 64 for SBAS
satellites (33 = SBAS PRN 120, 34 = SBAS PRN 121, and so on)

In a multi-GNSS system this message will be output multiple times, once for each GNSS.

Information  Class/ID: OxfO 0x02 Number of fields: 21

Structure $xxGSA, opMode, navMode{, svid}, PDOP, HDOP, VDOP, systemId*cs\r\n

Example $GPGSA, A, 3,23,29,07,08,09,18,26,28,,,,,1.94,1.18,1.54,1*0D\r\n

Payload:

Field Name Format Unit Example Description

0 %xxGSA string - $GPGSA GSA Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 opMode character - A Operation mode:
* M =Manually set to operate in 2D or 3D mode
* A= Automatically switching between 2D or 3D

mode

2 navMode digit - 3 Navigation mode, see position fix flags description

Start of repeated group (12 times)

3+n svid numeric - 29 Satellite number

End of repeated group (12 times)

15 PDOP numeric - 1.94 Position dilution of precision

16 HDOP numeric - 1.18 Horizontal dilution of precision

17 VDOP numeric - 1.54 Vertical dilution of precision

18 systemId hexadecimal - 1 NMEA-defined GNSS system ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

19 cs hexadecimal - *0D Checksum

20 CRLF character - - Carriage return and line feed

2.7.14 GST

2.7.14.1 GNSS pseudorange error statistics

Message NMEA-Standard-GST
GNSS pseudorange error statistics

Type Output

Comment This message reports statistical information on the quality of the position solution.

Information  Class/ID: OxfO 0x07 Number of fields: 11

Structure $xxGST, time, rangeRms, stdMajor, stdMinor, orient, stdLat, stdLong, stdAlt*cs\r\n

Example $GPGST, 082356.00,1.8,,,,1.7,1.3,2.2*7E\r\n
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Payload:

Field Name Format Unit Example Description

0 %xGST string - $GPGST GST Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 time hhmmss.ss - 082356.00 UTC time of associated position fix. See section UTC
representation in the integration manual for details.

2 rangeRms numeric m 1.8 RMS value of the standard deviation of the ranges

3 stdMajor numeric m - Standard deviation of semi-major axis

4 stdMinor numeric m - Standard deviation of semi-minor axis

5 orient numeric deg - Orientation of semi-major axis

6 stdLat numeric m 1.7 Standard deviation of latitude error

7 stdLong numeric m 1.3 Standard deviation of longitude error

8 stdAlt numeric m 2.2 Standard deviation of altitude error

9 cs hexadecimal - *TE Checksum

10 CRLF character - - Carriage return and line feed

2.7.15 GSV

2.7.15.1 GNSS satellites in view

Message NMEA-Standard-GSV
GNSS satellites in view

Type Output

Comment The number of satellites in view, together with each SV ID, elevation azimuth, and signal strength (C/No) value.
Only four satellite details are transmitted in one message.
In a multi-GNSS system, sets of GSV messages will be output multiple times, one set for each GNSS.

The messages are grouped by the signal ID and separate messages are output for each signal ID. (supported
for protocol versions 27.12 and later)

If a satellite is visible but not tracked, the signal ID is unknown and is presented as O.

Information  Class/ID: 0xfO 0x03 Number of fields: 7 + [1..4]-4
Structure $xxGSV, numMsg, msgNum, numSV{, svid, elv,az,cno}, signalId*cs\r\n
Examples $GPGSVY, 3,1,09,09,,,17,10,,,40,12,,,49,13,,,35,1*6F\r\n

$GPGSV, 3,2,09,15,,,44,17,,,45,19,,,44,24,,,50,1*64\r\n
$GPGSV, 3,3,09,25,,,40,1*6E\r\n
$GpPGSV,1,1,03,12,,,42,24,,,47,32,,,37,5%66\r\n

$GPGSV, 1,1,01,03,05,218,,0*%59\r\n

$GAGSV, 1,1,00,2*76\r\n

Payload:

Field Name Format Unit Example Description

0 %xGSV string - $GPGSV GSV Message ID (xx = GSV Talker ID, see NMEA Talker
IDs table). Talker ID GN shall not be used.

1 numMsg digit - 3 Number of messages, total number of GSV messages
being output (range: 1-9)

2 msgNum digit - 1 Number of this message (range: 1-numMsg)

3 numsSv numeric - 10 Number of known satellites in view regarding both the

talker ID and the signalld
Start of repeated group (1...4 times)

4+n4 svid numeric - 23 Satellite ID
5+n4d elv numeric deg 38 Elevation (<= 90)
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6+n4 3z numeric deg 230

7+n4 cno numeric dBHz 44

End of repeated group (1...4 times)

4+N4 signalld hexadecimal - -

5+N4 s hexadecimal - *TF
6+N4 CRLF character - -
2.7.16 RLM

2.7.16.1 Return link message (RLM)

u-blox M10 SPG 5.10 - Interface description

Azimuth (range: 0-359)

Signal strength (C/NO, range: 0-99), null when not
tracking

NMEA-defined GNSS signal ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

Checksum

Carriage return and line feed

Message NMEA-Standard-RLM
Return link message (RLM)

Type Output

Comment The RLM sentence is used to transfer a Return link message from a Cospas-Sarsat recognized Return link

service provider (RLSP).

The RLM sentence supports communications to an emitting beacon once a distress alert has been detected,
located and confirmed. The communications may include acknowledgement of the alert to the emitting
beacon as well as optional text messages, and may also include remote beacon configuration and testing.

Information  Class/ID: OxfO Ox0b

Number of fields: 7

Structure $xxRLM, beacon, time, code, body*cs\r\n
Examples SGARLM, 00000078A9FBADS5, 083559.00, 3,C45B*57\r\n
SGARLM, F7129D41BC6A78C,034433.02,3,B63CA732AFD419D2*57\r\n

Payload:

Field Name Format Unit Example Description

0 xxRLM string - $GARLM RLM message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 beacon hexadecimal - 00000078A Beacon ID, identifies beacon intended to receive this

9FBADS message (fixed length 15 hexadecimal character field)

2 time hhmmss.ss - 083559.00 Time of reception field to indicate RLM timestamp in
UTC. See section UTC representation in the integration
manual for details.

3 code character - 3 Message code field to identify type of RLM Message
Service:
* 0 =Reserved for future RLM services
* 1= Acknowledgement service RLM
e 2 =Command service RLM
* 3= Message service RLM
* 4-E = Reserved for future RLM services
e F =Test service RLM (currently used only by the

Galileo program)

4 body hexadecimal - C45B Message body encapsulates the data parameters
provided by the RLSP into hexadecimal format.

5 cs hexadecimal - *57 Checksum

6 CRLF character - - Carriage return and line feed

2.7.17 RMC
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2.7.17.1 Recommended minimum data

u-blox M10 SPG 5.10 - Interface description

Message NMEA-Standard-RMC
Recommended minimum data

Type Output

Comment The recommended minimum sentence defined by NMEA for GNSS system data.

Zr The output of this message is dependent on the currently selected datum (default: WGS84)
Information  Class/ID: OxfO 0x04 Number of fields: 16
Structure $xxRMC, time, status, lat,NS, lon, EW, spd, cog, date, mv, mvEW, posMode, navStatus*cs\r\n
Example $GPRMC, 083559.00,A,4717.11437,N,00833.91522,E,0.004,77.52,091202,,,A,V*57\r\n
Payload:
Field Name Format Unit Example Description
0 < xRMC string - $GPRMC RMC Message ID (xx = current Talker ID, see NMEA
Talker IDs table)
1 time hhmmss.ss - 083559.00 UTC time. See section UTC representation in the
integration manual for details.
2 status character - A Data validity status, see position fix flags description
3 lat ddmm. - 4717.11437 Latitude (degrees and minutes), see format description
mmmmm

4 NS character - N North/South indicator

5 lon dddmm. - 00833.91522 Longitude (degrees and minutes), see format
mmmmm description

6 EW character - E East/West indicator

7 spd numeric knots 0.004 Speed over ground

8 cog numeric deg 77.52 Course over ground

9 date ddmmyy - 091202 Date in day, month, year format. See section UTC
representation in the integration manual for details.

10 mv numeric deg - Magnetic variation value

11 mvEW character - - Magnetic variation E/W indicator

12 posMode character - A Mode Indicator, see position fix flags description (only
available in NMEA 2.3 and later)

13 navStatus character - \% Navigational status indicator: V (Equipment is not
providing navigational status information, fixed field,
only available in NMEA 4.10 and later)

14 cs hexadecimal - *57 Checksum

15 CRLF character - - Carriage return and line feed

2.7.18 TXT

2.7.18.1 Text transmission

Message NMEA-Standard-TXT
Text transmission

Type Output

Comment This message outputs various information on the receiver, such as power-up screen, software version etc.
This message can be configured using the CFG-INFMSG configuration group.

Information  Class/ID: OxfO Ox41 Number of fields: 7

Structure $xxTXT, numMsg, msgNum, msgType, text *cs\r\n
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Examples $GPTXT,01,01,02,u-blox ag - www.u-blox.com*50\r\n
$GPTXT,01,01,02,ANTARIS ATR0620 HW 00000040*67\r\n
Payload:
Field Name Format Unit Example Description
0 xxTXT string - $GPTXT TXT Message ID (xx = current Talker ID, see NMEA
Talker IDs table)
1 numMsg numeric - 01 Total number of messages in this transmission (range:
1-99)
2 msgNum numeric - 01 Message number in this transmission (range: 1-
numMsg)
3 msgType numeric - 02 Text identifier (u-blox receivers specify the type of the
message with this number):
e 00 =Error
* 01 =Warning
* 02 = Notice
e 07 =User
4 text string - www.u-blo Any ASCII text
x.com
5 cs hexadecimal - *67 Checksum
6 CRLF character - - Carriage return and line feed
2.7.19 VLW
2.7.19.1 Dual ground/water distance
Message NMEA-Standard-VLW
Dual ground/water distance
Type Output
Comment Thedistance traveled, relative to the water and over the ground. This message relates to the odometer feature
detailed in the integration manual.
Information  Class/ID: OxfO OxOf Number of fields: 11
Structure $xxVLW, twd, twdUnit,wd, wdUnit, tgd, tgdUnit, gd, gdUnit*cs\r\n
Example $GPVLW,,N,,N,15.8,N,1.2,N*06\r\n
Payload:
Field Name Format Unit Example Description
0 *xVLW string - $GPVLW VLW Message ID (xx = current Talker ID, see NMEA
Talker IDs table)
1 twd numeric nmi - Total cumulative water distance: null (fixed field)
2 twdUnit character - N Total cumulative water distance units: N (nautical miles,
fixed field)
wd numeric nmi - Water distance since reset: null (fixed field)
4 wdUnit character - N Water distance since reset units: N (nautical miles, fixed
field)
5 tgd numeric nmi 15.8 Total cumulative ground distance (only available in
NMEA 4.00 and later)
6 tgdUnit character - N Total cumulative ground distance units: N (nautical
miles, fixed field, only available in NMEA 4.00 and later)
7 gd numeric nmi 1.2 Ground distance since reset (only available in NMEA
4.00 and later)
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8 gdUnit
9 cs

10 CRLF
2.7.20VTG

character -

hexadecimal -

character -

*06

2.7.20.1 Course over ground and ground speed

u-blox M10 SPG 5.10 - Interface description

Ground distance since reset units: N (nautical miles,
fixed field, only available in NMEA 4.00 and later)

Checksum

Carriage return and line feed

Message NMEA-Standard-VTG
Course over ground and ground speed
Type Output
Comment Velocity is given as course over ground (COG) and speed over ground (SOG).

Information

Structure

Example

Payload:

Field Name

0 xxVTG

1 cogt

2 cogtUnit
3 cogm

4 cogmUnit
5 sogn

6 sognUnit
7 sogk

8 sogkUnit
9 posMode
11 CRLF
2.7.21 ZDA

Class/ID: OxfO 0x05

Format Unit
string -
numeric degrees
character -
numeric degrees
character -
numeric knots
character -
numeric km/h
character -
character -

hexadecimal -

character -

2.7.21.1 Time and date

Number of fields: 12

$GPVIG,77.52,T,,M,0.004,N,0.008,K,A*06\r\n

Example
$GPVTG

77.52
T

M

0.004

0.008

*06

$xxVTG, cogt, cogtUnit, cogm, cogmUnit, sogn, sognUnit, sogk, sogkUnit, posMode*cs\r\n

Description

VTG Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

Course over ground (true)
Course over ground units: T (degrees true, fixed field)
Course over ground (magnetic)

Course over ground units: M (degrees magnetic, fixed
field)

Speed over ground
Speed over ground units: N (knots, fixed field)
Speed over ground

Speed over ground units: K (kilometers per hour, fixed
field)

Mode indicator, see position fix flags description (only
available in NMEA 2.3 and later)

Checksum

Carriage return and line feed

Message NMEA-Standard-ZDA

Time and date
Type Output
Comment UTC, day, month, year and local time zone.
Information  Class/ID: OxfO 0x08 Number of fields: 9
Structure $xxZDA, time,day, month, year, 1tzh, ltzn*cs\r\n
Example $GPZzDA, 082710.00,16,09,2002,00,00*%64\r\n
Payload:

Field Name

UBX-21035062 - RO3
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xXXZDA

time

day
month
year
ltzh
ltzn
cs

CRLF

string -

hhmmss.ss -

dd day
mm month
yyyy year
XX -

zz -
hexadecimal -

character -

2.8 PUBX messages

Proprietary NMEA messages for u-blox positioning receivers. See also NMEA-proprietary messages.

2.8.1 CONFIG (PUBX,41)

2.8.1.1 Set protocols and baud rate

$GPZDA

082710.00

16
09
2002
00
00
*64

u-blox M10 SPG 5.10 - Interface description

ZDA Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

UTC Time. See section UTC representation in the
integration manual for details.

UTC day (range: 1-31)

UTC month (range: 1-12)

UTC year

Local time zone hours (fixed field, always 00)
Local time zone minutes (fixed field, always 00)
Checksum

Carriage return and line feed

Message NMEA-PUBX-CONFIG

Set protocols and baud rate
Type Set
Comment

Information

Class/ID: Oxf1 0x41

Number of fields: 9

$PUBX,41,1,0007,0003,19200,0*25\r\n

Structure

Example

Payload:

Field Name

0 PUBX

1 msgld

2 portId

3 inProto
4 outProto
5 baudrate
6 autobauding
7 cs

8 CRLF

Format Unit
string -
numeric -

numeric -

hexadecimal -

hexadecimal -

numeric bits/s

numeric -

hexadecimal -

character -

2.8.2 POSITION (PUBX,00)

UBX-21035062 - RO3
C1-Public

SPUBX, 41, portId, inProto, outProto,baudrate, autobauding*cs\r\n

Example Description

$PUBX Message ID, UBX protocol header, proprietary sentence

41 Proprietary message identifier

1 ID of communication port. See section Communication
ports in the integration manual for details.

0007 Input protocol mask. Bitmask, specifying which
protocols(s) are allowed for input. See section
Communication ports in the integration manual for
details.

0003 Output protocol mask. Bitmask, specifying which
protocols(s) are allowed for input. See section
Communication ports in the integration manual for
details.

19200 Baud rate

- Autobauding: 1=enable, O=disable (not supported on u-
blox 5, set to 0)

*25 Checksum

- Carriage return and line feed
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2.8.2.1 Poll a PUBX,00 message

Message NMEA-PUBX-POSITION
Poll a PUBX,00 message
Type Poll request
Comment A PUBX,00 message is polled by sending the PUBX,00 message without any data fields.
Information  Class/ID: Oxf1 0x00 Number of fields: 4
Structure SPUBX, 00*33\r\n
Example SPUBX, 00*33\r\n
Payload:
Field Name Format Unit Example Description
0 PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
1 msgId numeric - 00 Set to 00 to poll a PUBX,00 message
2 cs hexadecimal - *33 Checksum
3 CRLF character - - Carriage return and line feed

2.8.2.2 Lat/Long position data

Message NMEA-PUBX-POSITION
Lat/Long position data
Type Output
Comment This message contains position solution data. The datum selection may be changed using the message UBX-

Information

CFG-DAT.
ZF The output of this message is dependent on the currently selected datum (default: WGS84).

Class/ID: 0xf1 0x00 Number of fields: 23

Structure $PUBX, 00, time, lat, NS, long, EW, altRef, navStat, hAcc, vAcc, SOG, COG, vVel, diffAge, HDOP, VDOP 4
, TDOP, numSvs, reserved, DR, *cs\r\n
Example $PUBX, 00,081350.00,4717.113210,N,00833.915187,E,546.589,G3,2.1,2.0,0.007,77.52,0.007 d
,,0.92,1.19,0.77,9,0,0*5F\r\n
Payload:
Field Name Format Unit Example Description
0 PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
1 msgId numeric - 00 Proprietary message identifier: 00
2 time hhmmss.ss - 081350.00 UTC time. See section UTC representation in the
integration manual for details.
3 lat ddmm. - 4717.113210 Latitude (degrees and minutes), see format description
mmmmm
4 NS character - N North/South Indicator
long dddmm. - 00833.915187 Longitude (degrees and minutes), see format
mmmmm description
6 EW character - E East/West indicator
7 altRef numeric m 546.589 Altitude above user datum ellipsoid
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8 navStat string - G3 Navigation Status:
* NF = No Fix
* DR = Dead reckoning only solution
* G2 = Stand alone 2D solution
* G3=Stand alone 3D solution
e D2 = Differential 2D solution
* D3 = Differential 3D solution
* RK =Combined GPS + dead reckoning solution
* TT = Time only solution

9 hAcc numeric m 2.1 Horizontal accuracy estimate

10 vAcc numeric m 2.0 Vertical accuracy estimate

11 S0G numeric km/h 0.007 Speed over ground

12 CcoG numeric deg 77.52 Course over ground

13 vvel numeric m/s 0.007 Vertical velocity (positive downwards)

14 diffAge numeric s - Age of differential corrections (blank when DGPS is not
used)

15 HDOP numeric - 0.92 HDOP, Horizontal Dilution of Precision

16 VDOP numeric - 1.19 VDOP, Vertical Dilution of Precision

17 TDOP numeric - 0.77 TDOP, Time Dilution of Precision

18 numsSvs numeric - 9 Number of satellites used in the navigation solution

19 reserved numeric - - Reserved, always set to 0

20 DR numeric - - DR used

21 cs hexadecimal - *5B Checksum

22 CRLF character - - Carriage return and line feed

2.8.3 RATE (PUBX,40)

2.8.3.1 Set NMEA message output rate

Message NMEA-PUBX-RATE
Set NMEA message output rate

Type Set

Comment Set/Get message rate configuration (s) to/from the receiver.

* Sendrate is relative to the event a message is registered on. For example, if the rate of a navigation
message is set to 2, the message is sent every second navigation solution.

Information  Class/ID: Oxf1 0x40 Number of fields: 11
Structure $PUBX, 40,msgId, rddc, rusl, rus2, rusb, rspi, reserved*cs\r\n
Example $PUBX,40,GLL,1,0,0,0,0,0*5D\r\n
Payload:
Field Name Format Unit Example Description
0 PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
1 D numeric - 40 Proprietary message identifier
2 msgld string - GLL NMEA message identifier
3 rddc numeric cycles 1 output rate on DDC
* Odisables that message from being output on this
port
* 1 means that this message is output every epoch
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4 rusl numeric cycles 1 output rate on USART 1
* Odisables that message from being output on this
port
* 1 means that this message is output every epoch
5 rus? numeric cycles 1 output rate on USART 2
* Odisables that message from being output on this
port
* 1 means that this message is output every epoch
6 rusb numeric cycles 1 output rate on USB
* Odisables that message from being output on this
port
* 1 means that this message is output every epoch
7 rspi numeric cycles 1 output rate on SPI
* Odisables that message from being output on this
port
* 1 means that this message is output every epoch
reserved numeric - - Reserved: always fill with O
cs hexadecimal - *5D Checksum
10 CRLF character - - Carriage return and line feed

2.8.4 SVSTATUS (PUBX,03)

2.8.4.1 Poll a PUBX,03 message

Message NMEA-PUBX-SVSTATUS
Poll a PUBX,03 message
Type Poll request

Comment A PUBX,03 message is polled by sending the PUBX,03 message without any data fields.

Information  Class/ID: Oxf1 0x03 Number of fields: 4

Structure $PUBX, 03*30\r\n

Example SPUBX, 03*30\r\n

Payload:

Field Name Format Unit Example Description

0 PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
1 msgId numeric - 03 Set to 03 to poll a PUBX,03 message

2 cs hexadecimal - *30 Checksum

3 CRLF character - - Carriage return and line feed

2.8.4.2 Satellite status

Message NMEA-PUBX-SVSTATUS
Satellite status

Type Output

Comment The PUBX,03 message contains satellite status information.

Information  Class/ID: Oxf1 0x03 Number of fields: 5 + n-6

Structure SPUBX, 03,GT{, sv,s,az,el,cno,1lck}, *cs\r\n

Example $PUBX, 03,11,23,-,,,45,010,29,~-,,,46,013,07,-,,,42,015,08,U0,067,31,42,025,10,U,195,33 4
,46,026,18,U,326,08,39,026,17,-,,,32,015,26,U,306,66,48,025,27,U0,073,10,36,026,28,U0, 4
089,61,46,024,15,-,,,39,014*0D\r\n

Payload:

Field Name Format Unit Example Description
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0
1
2

PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
msgld numeric - 03 Proprietary message identifier: 03
n numeric - 11 Number of GNSS satellites tracked

Start of repeated group (n times)

3+n6

4+n6

5+n6
6 +n6
7+n6

8+n6

SV

S

el

cno

lck

numeric - 23 Satellite ID according to UBX svld mapping (see Satellite
Numbering)
character - - Satellite status:

* -=Notused
e U=Usedin solution
* e =Ephemeris available, but not used for

navigation
numeric deg - Satellite azimuth (range: 0-359)
numeric deg - Satellite elevation (<= 90)
numeric dBHz 45 Signal strength (C/NO, range 0-99), blank when not
tracking
numeric s 010 Satellite carrier lock time (range: 0-64)

* 0 =codelockonly
¢ 64 =lock for 64 seconds or more

End of repeated group (n times)

3+n6
4+n6

Cs

CRLF

hexadecimal - *oD Checksum

character - - Carriage return and line feed

2.8.5 TIME (PUBX,04)

2.8.5.1 Poll a PUBX,04 message

Message NMEA-PUBX-TIME
Poll a PUBX,04 message
Type Poll request
Comment A PUBX,04 message is polled by sending the PUBX,04 message without any data fields.
Information  Class/ID: Oxf1 0x04 Number of fields: 4
Structure $PUBX, 04*37\r\n
Example SPUBX, 04*37\r\n
Payload:
Field Name Format Unit Example Description
0 PUBX string - $PUBX Message ID, UBX protocol header, proprietary sentence
1 msgId numeric - 04 Set to 04 to poll a PUBX,04 message
2 cs hexadecimal - *37 Checksum
3 CRLF character - - Carriage return and line feed

2.8.5.2 Time of day and clock information

Message NMEA-PUBX-TIME
Time of day and clock information
Type Output
Comment
Information  Class/ID: Oxf1 0x04 Number of fields: 12
Structure SPUBX, 04, time,date, utcTow, utcWk, leapSec, clkBias,clkDrift, tpGran, *cs\r\n
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Example
Payload:
Field

0

1

2

10
11

UBX-21035062 - RO3
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$PUBX, 04,073731.00,091202,113851.00,1196,15D,1930035,-2660.664,43, *3C\r\n

Name
PUBX
msgId

time

date

utcTow
utcWk

leapSec

clkBRias
clkDrift

tpGran

cs

CRLF

C1-Public

Format
string
numeric

hhmmss.ss

ddmmyy

numeric
numeric

numeric/
text

numeric
numeric

numeric

Unit

ns
ns/s

ns

hexadecimal -

character

Example Description

$PUBX Message ID, UBX protocol header, proprietary sentence

04 Proprietary message identifier: 04

073731.00 UTC time. See section UTC representation in the
integration manual for details.

091202 UTC date, day, month, year. See section UTC
representation in the integration manual for details.

113851.00 UTC time of week

1196 UTC week number, continues beyond 1023

15D Leap seconds (not supported for protocol versions less
than 13.01)
The number is marked with a D if the value is the
firmware default value. If the value is not marked it has
been received from a satellite.

1930035 Receiver clock bias

-2660.664 Receiver clock drift

43 Time pulse granularity, the quantization error of the
TIMEPULSE pin

*3C Checksum

- Carriage return and line feed
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3 UBX protocol

3.1 UBX protocol key features

u-blox receivers support a u-blox-proprietary protocol to communicate with a host computer. This
protocol has the following key features:

e Compact - uses 8-bit binary data
* Checksum protected — uses a low-overhead checksum algorithm
¢ Modular - uses a two-stage message identifier (Class and Message ID)

3.2 UBX frame structure

The structure of a basic UBX frame is shown in the following diagram.

Preamble sync character 1
(Oxb5 in hex, 181 in dec, ISO 8859-1 for )

Preamble sync character 2
(Ox62 in hex, 98 in dec, ISO 8859-1 for b)

Message class Length (N) of the payload only (in bytes)
Message ID Payload (N bytes long) UBX checksum
Oxb5 | Ox62 | Class ID Length Payload 55 CK_A |CK_B

0 1 2 3 4 5 6 6+N 7+N
Byte offset t

Range over which the UBX checksum is to be calculated

* Every frame starts with a 2-byte preamble consisting of two synchronization characters: 0xb5
and 0x62.

* A 1-byte message class field follows. A class is a group of messages that are related to each
other.

* A 1-byte message ID field defines the message that is to follow.

* A 2-byte length field follows. The length is defined as being that of the payload only. It does not
include the preamble, message class, message ID, length, or UBX checksum fields. The number
format of the length field is an unsigned little-endian 16-bit integer (a "U2" in UBX data types).

* The payload field contains a variable number (= length) of bytes.

* The two 1-byte CK_A and CK_B fields hold a 16-bit checksum whose calculation is defined in
UBX checksum section. This concludes the frame.
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3.3 UBX payload definition rules

This section contains the rules and guidelines for UBX message payloads. See also UBX message
example.

3.3.1 UBX structure packing
Values are placed in such an order that structure packing is not a problem. This means that two-

byte values shall start on offsets that are a multiple of two; four-byte values shall start at a multiple
of four; and so on.

3.3.2 UBX reserved elements

Some messages contain reserved fields or bits to allow for future expansion. The contents of these
elements should be ignored in output messages and must be set to zero in input messages. Where
a message is output and subsequently returned to the receiver as an input message, reserved
elements can either be explicitly set to zero or left with whatever value they were output with.

For fields in a bitfield the same rules apply. Note that bits not described are automatically reserved
and are not explicitly stated (see UBX message example).

3.3.3 UBX undefined values

The description of some fields provide specific meanings for specific values. For example, the field
gnssIdappearsin many UBX messages anduses O toindicate GPS, 1 for SBAS and so on (see GNSS
identifiers for details); however it is usually stored in a byte with far more possible values than the
handful currently defined. All such undefined values are reserved for future expansion and therefore
should not be used.

3.3.4 UBX conditional values

Some UBX messages use validity flag fields to indicate whether the values of some value fields
are valid. For example the UBX-NAV-PVT message has the validDate and validTime fields that
indicate whether the date (year, month and day fields), and, respectively, the time (hour, min and
sec fields) are valid. This means that these value fields will only contain meaningful data if the
corresponding flag field is set (has the value 1).

3.3.5 UBX data types

The following data types (humber formats) are defined.

Name Type Size Range Resolution
(Bytes)

u1 unsigned 8-bit integer 1 0...28.1 1

11 signed 8-bit integer, two's complement 1 27 . 271 1

X1 8-bit bitfield 1 n/a n/a

uz2 unsigned little-endian 16-bit integer 2 0..2"6_4 1

12 signed little-endian 16-bit integer, two's complement 2 215 o515 4 1

X2 16-bit little-endian bitfield 2 n/a n/a

ua unsigned little-endian 32-bit integer 4 0...2324 1

14 signed little-endian 32-bit integer, two's complement 4 231 2314 1

X4 32-bit little-endian bitfield 4 n/a n/a
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Name Type Size Range Resolution
(Bytes)

R4 IEEE 754 single (32-bit) precision 4 o127 ot27 ~ value-2724
R8 IEEE 754 double (64-bit) precision 8 _p1023 51023 ~value-2753
CH ASCII/1SO 8859-1 char (8-bit) 1 n/a n/a

U.p unsigned bitfield value of n bits width var. variable variable
l.n signed (two's complement) bitfield value of n bits width var. variable variable
S.n signed bitfield value of n bits width, in sign (most var. variable variable

significant bit) and magnitude (remaining bits) notation

3.3.6 UBX fields scale and unit

Fields in UBX messages can have a unit defined. Whenever possible, Sl units and symbols are used
(e.g. "m" for meters, "s" for seconds). For civil (UTC) time representation units of years (y), months
(month), days (d), hours (h), minutes (min) and seconds (s) are used.

Fields in UBX messages can have a scale factor defined. Unity (factor 1) is assumed if no scale is
specified. For integer type fields this is often combined with a unit. When a scale is combined with
a unit, the scale represents the smallest storage unit. For example, if meters (m) are expressed
(stored) in centimeters the scale would be 0.01 (or 1e-2). This is equivalent of specifying a unit of
centimeters (cm) and no scale.

The description of some integer values (e.g. U2, 14 or I18) indicates a fixed-point format (e.g. [UU.FF],
[IN.FFF] or [IINI.FFFFFFFF]). The fixed-point value can be retrieved from the integer value by first
casting it to appropriate type (e.g. as a floating-point number) and then scaling it with the indicated
scaling factor.

3.3.7 UBX repeated fields

There are two types of repetitions in UBX messages. The first type specifies that a single field is
repeated a constant number of times. This repetition is defined in the type of the field. For example,
the UBX message example can specify a field data of type U1[5]. In this case the data field should
be interpreted as an array of five U1 values.

The second type of repetition in messages is referred to as repeated groups, which groups one or
more fields into a block of payload data. There are several types of repetition:

* The number of repetitions of variable-by-field group is indicated by another, earlier field in the
same message. The number of repetitions can be zero or more, depending on the value of the
referenced field.

* A constant group has a constant number of repetitions.

* Anoptional group is repeated zero or one times, depending on the available payload data. That
is, the fields are present in the message only if the payload of the message is large enough to
cover the whole group of fields.

* The number of repetitions of a variable-by-size group is given by the available payload size. The
group will repeat until there is not enough payload data left to cover the whole group of fields
another time.
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Note that only some combinations of repeated groups of fields are possible in a single message. See
also UBX payload decoding.

3.3.8 UBX payload decoding

UBX message payloads are designed so that the data (fields) can be extracted by a single pass
through the payload from start to end. Fixed-size messages are the trivial case where the offset of
all fields is unambiguously defined. Variable-size messages have variable number of repetitions of
one or multiple groups of fields. For groups where the number of repetitions is given by the value
of another field, that field can always be found at a fixed offset in the message payload before the
respective group of fields. Groups whose number of repetitions depend on the payload size can only
be the last group of fields in a message and only one such group may exist in a message. See also
UBX repeated fields.

3.4 UBX checksum

The checksum is calculated over the message, starting and including the class field up until, but
excluding, the checksum fields (see the figure UBX frame structure).

The checksum algorithm used is the 8-bit Fletcher algorithm, which is used in the TCP standard
RFC 1145). This algorithm works as follows:

* Buffer[N] is an array of bytes that contains the data over which the checksum is to be
calculated.

* Thetwo CK_A and CK_A values are 8-bit unsigned integers, only! If implementing with larger-
sized integer values, make sure to mask both CK_2A and CK_B with the value 0x £ f after both
operations in the loop.

* After the loop, the two U1 values contain the checksum, transmitted after the message
payload, which concludes the frame.

CK_A = 0, CK_.B =0

For (I = 0; I < N; I++)

{
CK_A = CK_A + Buffer[I]
CK_B = CK_B + CK_A

3.5 UBX message flow

There are certain features associated with the messages being sent back and forth:

3.5.1 UBX acknowledgement

When messages from the class CFG are sent to the receiver, the receiver will send an
"acknowledge" (UBX-ACK-ACK) or a "not acknowledge" (UBX-ACK-NAK) message back to the
sender, depending on whether or not the message was processed correctly.

Some messages from other classes also use the same acknowledgement mechanism.

3.5.2 UBX polling mechanism

The UBX protocol is designed so that messages can be polled by sending the message required to
the receiver but without a payload (or with just a single parameter that identifies the poll request).
The receiver then responds with the same message with the payload populated.
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3.6 GNSS, satellite, and signal numbering

See GNSS, satellite, and signal identifiers for details on how GNSS, satellites and signals are
numbered in the UBX protocol.

3.7 UBX message example

This is an example of the definition of UBX messages as shown in the following sections.

Message UBX-DEMO-EXAMPLE
Example demo message

Type Periodic/polled

Comment Thisisacomment that describes the use of the demo example message.
There can be references to other sections in the documentation (such as: UBX protocol).
ZF Note that there can be important remarks here.

Message Header Class ID Length (bytes) Payload Checksum

Structure Oxb5 0x62 0x01 0x07 16 + numRepeat*4 see below CK_ACK_B
Payload description:
Byte offset Type  Name Scale  Unit Description

0 u4 aField - - a field that contains an unsigned integer with
no particular scale or unit

4 14 anotherField 1e-2 m a field that contains a length in meters (m)
with a scale of 1e-2 (= 0.01), i.e. a length in
centimeters

8 X2 bitfield - - this field contains flags or values smaller than
one byte, whose definition follows below (bits
not described are reserved)

bito U:1 aFieldvalid - - the first bitinbit fieldindicates whether the
aField is valid or not (see UBX conditional
values)
bit1 U:1 someFlag - - the second bit is a flag (1 = true, O = false)
bits 5...2 U:4 aBitFieldvalue - - a 4-bits value (range: 0...15)

10 U1[5] @ reserved0 - - a reserved field, whose value shall be ignored
(in output messages) or set to O (in input
messages)

15 U1 numRepeat - - number of repetitions in the group of fields
below

Start of repeated group (numRepeat times)

16 + n*4 12 someValue - - a signed value in a repeated group of fields

18 + n*4 u2 anothervalue - - another value in a repeated group of fields

End of repeated group (numRepeat times)
The first line shows the message name (see Message naming). The second line shows a short
description of the message.
The message type (see Message types).

This section contains comments that describe the message. Often links to other related sections
in the documentation or other related messages are found here.
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The message structure gives the parameters for the UBX frame structure, notably the message
class and message ID values and the payload length. For many messages the payload length is
a fixed number (of bytes). Messages that contain repeated blocks of information (fields) have a
variable payload (see UBX repeated fields).

The message payload definition is given as a list of fields and their parameters. Each field starts
at a specified offset (in bytes) in the payload (see also UBX structure packing), is of a specific type
(see UBX data types), has a unique name (within the message), and a description. Optionally, fields
can have a scale and/or a unit (see UBX fields scale and unit).

Bitfields ("X" types) are broken down into smaller parts. Each part can be one or more bits wide.
Values that are two or more bits wide can be unsigned or one of two signed value representation
(see UBX data types). Note that the ten unused bits 15...6 are not explicitly stated as UBX reserved
elements.

Fields can be arrays of values of the same type (see UBX repeated fields).

Groups of fields can be repeated in the payload. The number of repetitions can be given by another
field in the message (this example), a constant number, zero or one times (known as "optional
group"), or derived from the remaining payload size (labeled as "repeated N times"). See also UBX
repeated fields and UBX payload decoding.

3.8 UBX messages overview

Message Class/ID Description (Type)
UBX-ACK - Acknowledgement and negative acknowledgement messages
UBX-ACK-ACK 0x05 0x01 * Message acknowledged (Output)
UBX-ACK-NAK 0x05 0x00 * Message not acknowledged (Output)
UBX-CFG - Configuration and command messages
UBX-CFG-CFG 0x06 0x09 * Clear, save and load configurations (Command)
UBX-CFG-RST 0x06 0x04 * Reset receiver /Clear backup data structures (Command)
UBX-CFG-VALDEL 0x06 Ox8c » Delete configuration item values (Set)
* Delete configuration item values (with transaction) (Set)
UBX-CFG-VALGET 0x06 0x8b * Get configuration items (Poll request)
¢ Configuration items (Polled)
UBX-CFG-VALSET 0x06 Ox8a * Set configuration item values (Set)

* Set configuration item values (with transaction) (Set)

UBX-INF - Information messages

UBX-INF-DEBUG 0x04 0x04 e ASCIl output with debug contents (Output)
UBX-INF-ERROR 0x04 0x00 * ASCIl output with error contents (Output)
UBX-INF-NOTICE 0x04 0x02 e ASCIl output with informational contents (Output)
UBX-INF-TEST 0x04 0x03 ¢ ASCIl output with test contents (Output)
UBX-INF-WARNING 0x04 0x01 * ASCIl output with warning contents (Output)

UBX-LOG - Logging messages

UBX-LOG-BATCH 0x21 0x11 e Batched data (Polled)
UBX-LOG-RETRIEVEBATCH 0x21 0x10 * Request batch data (Command)
UBX-MGA - GNSS assistance (A-GNSS) messages

UBX-MGA-ACK 0x13 0x60 * Multiple GNSS acknowledge message (Output)
UBX-MGA-ANO 0x13 0x20 ¢ Multiple GNSS AssistNow Offline assistance (Input)
UBX-MGA-BDS Ox13 0x03 * BeiDou ephemeris assistance for satellites svid 1..37 (Input)

¢ BeiDou almanac assistance (Input)
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Message Class/ID Description (Type)
* BeiDou health assistance (Input)
¢ BeiDou UTC assistance (Input)
* BeiDou ionosphere assistance (Input)

UBX-MGA-DBD 0x13 0x80 * Poll the navigation database (Poll request)
* Navigation database dump entry (Input/output)
UBX-MGA-FLASH 0x13 0x21 e Transfer MGA-ANO data block to flash (Input)

*  Finish flashing MGA-ANO data (Input)
* Acknowledge last FLASH-DATA or -STOP (Output)

UBX-MGA-GAL 0x13 0x02 * Galileo ephemeris assistance (Input)
* Galileo almanac assistance (Input)
¢ Galileo GPS time offset assistance (Input)
* Galileo UTC assistance (Input)

UBX-MGA-GLO Ox13 0x06 ¢ GLONASS ephemeris assistance (Input)
* GLONASS almanac assistance (Input)
* GLONASS auxiliary time offset assistance (Input)

UBX-MGA-GPS 0x13 0x00 * GPS ephemeris assistance (Input)
* GPS almanac assistance (Input)
¢GPS health assistance (Input)
¢ GPS UTC assistance (Input)

* GPSionosphere assistance (Input)

UBX-MGA-INI 0x13 0x40 * Initial position assistance (Input)
* Initial time assistance (Input)
* Initial clock drift assistance (Input)
* Initial frequency assistance (Input)
* Earth orientation parameters assistance (Input)

UBX-MGA-QZSS Ox13 0x05 * QZSS ephemeris assistance (Input)
* QZSS almanac assistance (Input)
* QZSS health assistance (Input)

UBX-MON - Monitoring messages

UBX-MON-BATCH 0Ox0a 0x32 * Data batching buffer status (Polled)
UBX-MON-COMMS 0Ox0a 0x36 ¢ Communication port information (Periodic/polled)
UBX-MON-GNSS Ox0a 0x28 * Information message major GNSS selection (Polled)
UBX-MON-HW3 0Ox0a 0x37 * |/O pin status (Periodic/polled)

UBX-MON-PATCH Ox0a 0x27 * Installed patches (Polled)

UBX-MON-RF Ox0a 0x38 * RFinformation (Periodic/polled)

UBX-MON-RXR 0Ox0a 0x21 * Receiver status information (Output)
UBX-MON-SPAN 0Ox0a 0x31 * Signal characteristics (Periodic/polled)
UBX-MON-VER 0x0a Ox04 ¢ Poll receiver and software version (Poll request)

* Receiver and software version (Polled)

UBX-NAYV - Navigation solution messages

UBX-NAV-AOPSTATUS 0x01 0x60 ¢ AssistNow Autonomous status (Periodic/polled)

UBX-NAV-CLOCK 0x01 0x22 * Clock solution (Periodic/polled)

UBX-NAV-COV 0x01 0x36 * Covariance matrices (Periodic/polled)

UBX-NAV-DOP 0x01 0x04 » Dilution of precision (Periodic/polled)

UBX-NAV-EOE 0x01 0x61 e End of epoch (Periodic)

UBX-NAV-ODO 0x01 0x09 ¢ Odometer solution (Periodic/polled)

UBX-NAV-ORB 0x01 0x34 * GNSS orbit database info (Periodic/polled)

UBX-NAV-PL 0x01 0x62 ¢ Protection level information (Periodic)

UBX-NAV-POSECEF 0x01 0x01 * Position solution in ECEF (Periodic/polled)
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Message Class/ID Description (Type)

UBX-NAV-POSLLH 0x01 0x02 ¢ Geodetic position solution (Periodic/polled)
UBX-NAV-PVT 0x01 0x07 * Navigation position velocity time solution (Periodic/polled)
UBX-NAV-RESETODO 0x01 0x10 * Reset odometer (Command)

UBX-NAV-SAT 0x01 0x35 » Satellite information (Periodic/polled)
UBX-NAV-SBAS 0x01 0x32 * SBAS status data (Periodic/polled)
UBX-NAV-SIG 0x01 0x43 * Signal information (Periodic/polled)
UBX-NAV-SLAS 0x01 0x42 e QZSSL1S SLAS status data (Periodic/polled)
UBX-NAV-STATUS 0x01 0x03 * Receiver navigation status (Periodic/polled)
UBX-NAV-TIMEBDS 0x01 0x24 * BeiDou time solution (Periodic/polled)
UBX-NAV-TIMEGAL 0x01 0x25 * Galileo time solution (Periodic/polled)
UBX-NAV-TIMEGLO 0x01 0x23 * GLONASS time solution (Periodic/polled)
UBX-NAV-TIMEGPS 0x01 0x20 * GPS time solution (Periodic/polled)
UBX-NAV-TIMELS 0x01 0x26 ¢ Leap second event information (Periodic/polled)
UBX-NAV-TIMEQZSS 0x01 0x27 ¢ QZSS time solution (Periodic/polled)
UBX-NAV-TIMEUTC 0x01 0x21 e UTC time solution (Periodic/polled)
UBX-NAV-VELECEF 0x01 0x11 * Velocity solution in ECEF (Periodic/polled)
UBX-NAV-VELNED 0x01 0x12 * Velocity solution in NED frame (Periodic/polled)

UBX-RXM - Receiver manager messages

UBX-RXM-MEAS20

UBX-RXM-MEAS50

UBX-RXM-MEASC12

UBX-RXM-MEASD12

UBX-RXM-MEASX
UBX-RXM-PMREQ
UBX-RXM-RLM

UBX-RXM-SFRBX

0x02 0x84

0x02 Ox86

0x02 0x82

0x02 0x80

0x02 0x14
0x02 0x41
0x02 0x59

0x02 0x13

UBX-SEC - Security messages

UBX-SEC-UNIQID

0x27 0x03

UBX-TIM - Timing messages

UBX-TIM-TM2
UBX-TIM-TP
UBX-TIM-VRFY

0x0d 0x03
0x0d 0x01
0x0d 0x06

UBX-UPD - Firmware update messages

UBX-UPD-S0OS

UBX-21035062 - RO3
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0x09 0x14

Satellite measurements for CloudLocate location service (20 bytes
message) (Periodic/polled)

Satellite measurements for CloudLocate location service (50 bytes
message) (Periodic/polled)

Satellite measurements for CloudLocate location service (second 12 bytes
message) (Periodic/polled)

Satellite measurements for CloudLocate location service (first 12 bytes
message) (Periodic/polled)

Satellite measurements for RRLP (Periodic/polled)
Power management request (Command)

Galileo SAR short-RLM report (Output)
Galileo SAR long-RLM report (Output)

Broadcast navigation data subframe (Output)

Unique chip ID (Output)

Time mark data (Periodic/polled)
Time pulse time data (Periodic/polled)

Sourced time verification (Periodic/polled)

Poll backup restore status (Poll request)
Create backup in flash (Command)
Clear backup in flash (Command)
Backup creation acknowledge (Output)
System restored from backup (Output)
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3.9 UBX-ACK (0x05)

The messages in the UBX-ACK class are used to indicate acknowledgement or rejection (i.e. negative
acknowledgement) of input messages, such as UBX-CFG messages.

3.9.1 UBX-ACK-ACK (0x05 0x01)

3.9.1.1 Message acknowledged

Message UBX-ACK-ACK
Message acknowledged

Type Output

Comment Output upon processing of an input message. A UBX-ACK-ACK is sent as soon as possible but at least within
one second.

Message Header Class ID Length (Bytes) Payload Checksum

structure Oxb50x62 Ox05 O0Ox01 2 see below CK_ACK_B

Payload description:

Byte offset  Type Name Scale Unit Description

0 u1 clsID - - Class ID of the Acknowledged Message

1 u1 msgID - - Message ID of the Acknowledged Message

3.9.2 UBX-ACK-NAK (0x05 0x00)

3.9.2.1 Message not acknowledged

Message UBX-ACK-NAK

Message not acknowledged

Type Output

Comment Output upon processing of an input message. A UBX-ACK-NAK is sent as soon as possible but at least within
one second.

Message Header Class ID Length (Bytes) Payload Checksum

structure Oxb5 0x62 0x05 O0x00 2 see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description

0 u1 clsID - - Class ID of the Not-Acknowledged Message

1 U1 msgID - - Message ID of the Not-Acknowledged Message

3.10 UBX-CFG (0x06)

The messagesin the UBX-CFG class are used to configure the receiver and poll current configuration
values as well as for sending commands to the receiver. Unless stated otherwise, any message in
this class sent to the receiver is either acknowledged (by a UBX-ACK-ACK message) if processed
successfully or rejected (with a UBX-ACK-NAK message) if processed unsuccessfully.

3.10.1 UBX-CFG-CFG (0x06 0x09)

3.10.1.1 Clear, save and load configurations

Message UBX-CFG-CFG
Clear, save and load configurations

Type Command
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Comment See Receiver configuration for a detailed description on how receiver configuration should be used. The
behavior of this message has changed for protocol versions greater than 23.01. Use UBX-CFG-VALSET and
UBX-CFG-VALDEL with the appropriate layers instead. These new messages support selective saving and
clearing to retain the behavior removed from this message. The three masks which were used to clear, save
and load a subsection of configuration have lost their meaning. It is no longer possible to save or clear a
subsection of the configuration using this message. The behavior of the masks is now:

* ifany bitis setin the clearMask: all configuration in the selected non-volatile memory is deleted

* if any bitis set in the saveMask: all current configuration is stored (copied) to the selected layers

* if any bitis set in the loadMask: The current configuration is discarded and rebuilt from all the lower
layers

Note that commands can be combined. The sequence of execution is clear, save, then load.

Zr Old functionality of this message is not available in protocol versions greater than 23.01. Use UBX-CFG-
VALSET, UBX-CFG-VALGET, UBX-CFG-VALDEL instead.

Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb5 0x62 0x06 O0Ox09 12 +[0,1] see below CK_ACK_B
Payload description:
Byte offset Type Name Scale Unit Description
0 X4 clearMask - - Mask for configuration to clear
bits 31...0 U:32 clearAll - - Clear all saved configuration from the selected non-
volatile memory if any bit is set
4 X4 saveMask - - Mask for configuration to save
bits 31..0 U:z2 saveAll - - Save all current configuration to the selected non-
volatile memory if any bit is set
8 X4 loadMask - - Mask for configuration to load
bits 31..0 U:32 loadAll - - Discard current configuration and rebuilt it from lower

non-volatile memory layers if any bit is set

Start of optional group

12 X1 deviceMask - - Mask which selects the memory devices for saving
and/or clearing operation

Note that if a deviceMask is not provided, the receiver
defaults the operation requested to battery-backed
RAM (BBR) and Flash (if available)

bito U: devBBR - - Battery-backed RAM
bit1 Ui devFlash - - Flash
bitz Ui devEEPROM - - EEPROM (only supported for protocol versions less
than 14.00)
bita U: devSpiFlash - - SPI Flash (only supported for protocol versions less
than 14.00)
End of optional group

3.10.2 UBX-CFG-RST (0x06 0x04)

3.10.2.1 Reset receiver / Clear backup data structures

Message UBX-CFG-RST
Reset receiver / Clear backup data structures

Type Command

Comment Do not expect this message to be acknowledged by the receiver.

* Newer FW version will not acknowledge this message at all.

* Older FW version will acknowledge this message but the acknowledge may not be sent completely
before the receiver is reset.
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Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb50x62 0x06 0x04 4 see below CK_ACK_B
Payload description:
Byte offset Type Name Scale Unit Description
0 X2 navBbrMask - - BBR sections to clear. The following special sets apply:

¢ 0Ox0000 Hot start
¢ 0Ox0001 Warm start
e OxFFFF Cold start

bito U: eph - - Ephemeris
bit1 Ui alm - - Almanac
bit2 U: health - - Health
bit3 Ui klob - - Klobuchar parameters
bita Ui pos - - Position
bits U1 clkd - - Clock drift
bite Ui osc - - Oscillator parameter
bit7 U utc - - UTC correction + GPS leap seconds parameters
bitg U:1 rtc - - RTC
bit11 Ui sfdr - - SFDR Parameters (only available on the ADR/UDR/
HPS product variant) and weak signal compensation
estimates
bit12 U vmon - - SFDR Vehicle Monitoring Parameter (only available on
the ADR/UDR/HPS product variant)
bit 13 U:1 tct - - TCT Parameters (only available on the ADR/UDR/HPS
product variant)
bit15 U:q aop - - Autonomous orbit parameters
2 U1 resetMode - - Reset Type

e 0x00 = Hardware reset (watchdog) immediately
¢ 0x01 = Controlled software reset
e 0x02 = Controlled software reset (GNSS only)

e 0x04 = Hardware reset (watchdog) after
shutdown

* 0x08 = Controlled GNSS stop
e 0x09 = Controlled GNSS start

3 U1 reserved0 - - Reserved

3.10.3 UBX-CFG-VALDEL (0x06 0x8c)

3.10.3.1 Delete configuration item values

Message UBX-CFG-VALDEL
Delete configuration item values

Type Set

Comment Overview:

* This message can be used to delete saved configuration to effectively revert the item values to defaults.

* This message can delete saved configuration from the flash configuration layer and the BBR
configuration layer. The changes will not be effective until these layers are loaded into the RAM layer.

* This message is limited to containing a maximum of 64 keys up for deletion;i.e. N is a maximum of 64.

* This message can be used multiple times and every time the result will be applied immediately. To send
this message multiple times with the result being applied at the end, see version 1 of UBX-CFG-VALDEL
that supports transactions.

* This message does not check if the resulting configuration is valid.
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* See Receiver configuration for details.

This message returns a UBX-ACK-NAK and no configuration is applied:

* if any key is unknown to the receiver FW

* if the layer's bitfield does not specify a layer to delete a value from.

Notes:

e If akeyis sent multiple times within the same message, then the value is effectively deleted only once.

e Attempting to delete items that have not been set before, or that have already been deleted, is
considered a valid request.

Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb50x62 0x06 Ox8c 4 +[0..n]4 see below CK_ACK_B
Payload description:
Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x00 for this version)
1 X1 layers - - The layers where the configuration should be deleted
from

bit1 U: bbr - - Delete configuration from the BBR layer

bit2 Ui flash - - Delete configuration from the Flash layer
2 ui[2] reserved0 - - Reserved

Start of repeated group (N times)

4+n4 u4 keys - - Configuration key |Ds of the configuration items to be
deleted

End of repeated group (N times)

3.10.3.2 Delete configuration item values (with transaction)

Message UBX-CFG-VALDEL
Delete configuration item values (with transaction)

Type Set

Comment Overview:

* This message can be used to delete saved configuration to effectively revert them to defaults.

* This message can delete saved configuration from the flash configuration layer and the BBR
configuration layer. The changes will not be effective until these layers are loaded into the RAM layer.

* This message is limited to containing a maximum of 64 keys up for deletion;i.e. N is a maximum of 64.

* This message can be used multiple times with the result being managed within a transaction.

* This message does not check if the resulting configuration is valid.

* See Receiver configuration for details.

* See version 0 of UBX-CFG-VALDEL for simplified version of this message.

This message returns a UBX-ACK-NAK, cancels any started transaction, and no configuration is applied:

* if any key within a transaction is unknown to the receiver FW

* if aninvalid transaction state transition is requested

e if the layer's bitfield changes within a transaction

* if the layer's bitfield does not specify a layer to delete a value from.

Notes:

* Anyrequest for another UBX-CFG- message type (including UBX-CFG-VALSET and UBX-CFG-VALGET)
will cancel any started transaction, and no configuration is applied.

* This message can be sent with no keys to delete for the purposes of managing the transaction state
transition.

* If a keyis sent multiple times within the same message or within the same transaction, then the value is
effectively deleted only once.

* Attempting to delete items that have not been set before, or that have already been deleted, is
considered a valid request.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 O0x06 Ox8c 4 +[0..n]4 see below CK_ACK_B
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Payload description:

Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x01 for this version)
1 X1 layers - - The layers where the configuration should be deleted
from

bit1 U: bbr - - Delete configuration from the BBR layer

bit2 U flash - - Delete configuration from the Flash layer
2 X1 transaction - - Transaction action to be applied:

bits 1...0 U:2 action - - Transaction action to be applied:

* 0 =Transactionless UBX-CFG-VALDEL: In the
next UBX-CFG-VALDEL, it can be either O or 1.
If a transaction has not yet been started, the
incoming configuration is applied. If a transaction
has already been started, cancels any started
transaction and the incoming configuration is
applied.

¢ 1 =(Re)Start deletion transaction: In the next
UBX-CFG-VALDEL, it can be either 0, 1, 2 or
3. If a transaction has not yet been started, a
transaction will be started. If a transaction has
already been started, restarts the transaction,
effectively removing all previous non-applied UBX-
CFG-VALDEL messages.

* 2= Deletion transaction ongoing: In the next UBX-
CFG-VALDEL, it can be either O, 1, 2 or 3.

* 3 =Apply and end a deletion transaction: In the
next UBX-CFG-VALDEL, it can be either O or 1.

3 U1 reserved0 - - Reserved
Start of repeated group (N times)

4+n4 u4 keys - - Configuration key IDs of the configuration items to be
deleted

End of repeated group (N times)

3.10.4 UBX-CFG-VALGET (0x06 0x8b)

3.10.4.1 Get configuration items

Message UBX-CFG-VALGET

Get configuration items

Type Poll request

Comment Overview:
* This message is used to get configuration values by providing a list of configuration key IDs, which
identify the configuration items to retrieve.

* This message can specify the configuration layer where the values of the specified configuration items
are retrieved from.

* This message is limited to containing a maximum of 64 key IDs.
* See Receiver configuration for details.

This message returns a UBX-ACK-NAK:

* if any key is unknown to the receiver FW

» if the layer field specifies an invalid layer to get the value from

* if the keys array specifies more than 64 key IDs.

Notes:
e Ifavalueis requested multiple times within the same poll request, then the reply will contain it multiple
times.
UBX-21035062 - RO3 3 UBX protocol Page 53 of 176

C1-Public



@blOX u-blox M10 SPG 5.10 - Interface description

* The provided keys can be complete key values (group and item specifiers) or wild-card specifications.

A complete key value will constitute a request for one key-value pair. A key value that has a valid group
specifier and Oxffff in the item part of the key value (bits 0-15) constitutes a request for all items in the
specified group. A key with a value of Oxfff in the group part of the key value (bits 16-27) is a request for
all items known to the receiver in all groups.

* Theresponse message is limited to containing a maximum of 64 key-value pairs. If there are wild-card
specifications then there may be more than 64 possible responses. In order to handle this, the 'position’
field can specify that the response message should skip this number of key-value pairs before it starts
constructing the message. This allows a large set of values to be retrieved 64 at a time. If the response
contains less than 64 key-value pairs then all values have been reported, otherwise there may be more to
read.

* Itis not possible to retrieve configuration values for the same configuration item from multiple
configuration layers. Separate poll requests must be made for each desired layer.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 O0x06 Ox8b 4+[0..n]4 see below CK_ACK_B
Payload description:

Byte offset Type Name Scale Unit Description

0 u1 version - - Message version (0x00 for this version)

1 U1 layer - - The layer from which the configuration items should

be retrieved:

* 0-RAM layer

* 1-BBRlayer

e 2-Flash layer

e 7 -Default layer

2 u2 position - - Skip this many key values before constructing output
message

Start of repeated group (N times)

4+n4 u4 keys - - Configuration key IDs of the configuration items to be
retrieved

End of repeated group (N times)

3.10.4.2 Configuration items

Message UBX-CFG-VALGET
Configuration items

Type Polled

Comment This message is output by the receiver to return requested configuration data (key and value pairs).
See Receiver configuration for details.

Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb50x62 0x06 Ox8b 4 +[0..n] see below CK_ACK_B
Payload description:
Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x01 for this version)
1 u1 layer - - The layer from which the configuration item was
retrieved:
* 0-RAM layer
« 1-BBR
e 2-Flash
e 7-Default
2 uz2 position - - Number of configuration items skipped in the result

set before constructing this message (mirrors the
equivalent field in the request message)

Start of repeated group (N times)
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4+n u1 cfgData - - Configuration data (key and value pairs)

End of repeated group (N times)

3.10.5 UBX-CFG-VALSET (0x06 0x8a)

3.10.5.1 Set configuration item values

Message UBX-CFG-VALSET
Set configuration item values

Type Set

Comment Overview:
e This message is used to set a configuration by providing configuration data (a list of key and value
pairs), which identify the configuration items to change, and their new values.
* This message is limited to containing a maximum of 64 key-value pairs.

* This message can be used multiple times and every time the result will be applied immediately. To send
this message multiple times with the result being applied at the end, see version 1 of UBX-CFG-VALSET
that supports transactions.

* See Receiver configuration for details.

This message returns a UBX-ACK-NAK and no configuration is applied:
* if any key is unknown to the receiver FW

* if the layer's bitfield does not specify a layer to save a value to

* if the requested configuration is not valid. The validity of a configuration is checked only if the message
requests to apply the configuration to the RAM configuration layer.

Notes:
* If akeyis sent multiple times within the same message, then the value eventually being applied is the
last sent.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x06 Ox8a 4 +[0..n] see below CK_ACK_B
Payload description:
Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x00 for this version)
1 X1 layers - - The layers where the configuration should be applied
bito U:1 ram - - Update configuration in the RAM layer
bit1 Ui bbr - - Update configuration in the BBR layer
bit2 U flash - - Update configuration in the Flash layer
2 u1[2] reserved0 - - Reserved

Start of repeated group (N times)
4+n u1 cfgbData - - Configuration data (key and value pairs)

End of repeated group (N times)

3.10.5.2 Set configuration item values (with transaction)

Message UBX-CFG-VALSET
Set configuration item values (with transaction)

Type Set

Comment Overview:
* This message is used to set a configuration by providing configuration data (a list of key and value
pairs), which identify the configuration items to change, and their new values.
* This message is limited to containing a maximum of 64 key-value pairs.

* This message can be used multiple times with the result being managed within a transaction. Within
a transaction there is no limit on the number key-value pairs; a transaction is effectively limited to the
number of known keys.

* See Receiver configuration for details.
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* Seeversion 0 of UBX-CFG-VALSET for simplified version of this message.

This message returns a UBX-ACK-NAK, cancels any started transaction, and no configuration is applied:

* if any key within a transaction is unknown to the receiver FW

¢ ifaninvalid transaction state transition is requested

* if thelayer's bitfield changes within a transaction

e if the layer's bitfield does not specify a layer to save a value to

This message returns a UBX-ACK-NAK, and no configuration is applied:

* if the requested configuration is not valid. While in a transaction context, only the last message that
requests to apply the transaction returns a UBX-ACK-NAK. The validity of a configuration is checked

only if the message requests to apply the configuration to the RAM configuration layer. This also applies
to a transactionless request.

Notes:

* Anyrequest for another UBX-CFG-message type (including UBX-CFG-VALDEL and UBX-CFG-VALGET)
will cancel any started transaction, and no configuration is applied.

¢ This message can be sent with no key/values to set for the purposes of managing the transaction state
transition.

* If akeyis sent multiple times within the same message or within the same transaction, then the value
eventually being applied is the last sent.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 O0x06 Ox8a 4 +[0..n] see below CK_ACK_B
Payload description:
Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x01 for this version)
1 X1 layers - - The layers where the configuration should be applied
bito U: ram - - Update configuration in the RAM layer
bit1 Ui bbr - - Update configuration in the BBR layer
bit2 U flash - - Update configuration in the Flash layer
2 u1 transaction - - Transaction action to be applied
bits 1.0 U:2 action - - Transaction action to be applied:

* 0 =Transactionless UBX-CFG-VALSET: In the
next UBX-CFG-VALSET, it can be either O or 1.
If a transaction has not yet been started, the
incoming configuration is applied (if valid). If a
transaction has already been started, cancels
any started transaction and the incoming
configuration is applied (if valid).

¢ 1 =(Re)Start set transaction: In the next
UBX-CFG-VALSET, it can be either 0, 1, 2 or
3. If a transaction has not yet been started, a
transaction will be started. If a transaction has
already been started, restarts the transaction,
effectively removing all previous non-applied UBX-
CFG-VALSET messages.

* 2= Settransaction ongoing: In the next UBX-
CFG-VALSET, it can be either 0, 1, 2 or 3.

* 3 =Apply and end a set transaction: In the next
UBX-CFG-VALSET, it can be either O or 1.

3 U1 reserved0 - - Reserved
Start of repeated group (N times)
4+n U1 cfgData - - Configuration data (key and value pairs)

End of repeated group (N times)
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3.11 UBX-INF (0x04)

Messages in the UBX-INF class are used to output strings from the firmware or application code. All
messages have an associated type to indicate the nature or priority of the message.

3.11.1 UBX-INF-DEBUG (0x04 0x04)

3.11.1.1 ASCII output with debug contents

Message UBX-INF-DEBUG
ASCII output with debug contents

Type Output

Comment This message has a variable length payload, representing an ASCII string.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x04 O0x04 [0..n] see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description
Start of repeated group (N times)

O0+n CH str - - ASCII Character
End of repeated group (N times)

3.11.2 UBX-INF-ERROR (0x04 0x00)

3.11.2.1 ASCII output with error contents
Message UBX-INF-ERROR

ASCII output with error contents

Type Output

Comment This message has a variable length payload, representing an ASCII string.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x04 0x00 [0..n] see below CK_ACK_B

Payload description:

Byte offset  Type Name Scale Unit Description
Start of repeated group (N times)

O+n CH str - - ASCII Character
End of repeated group (N times)

3.11.3 UBX-INF-NOTICE (0x04 0x02)

3.11.3.1 ASCII output with informational contents

Message UBX-INF-NOTICE
ASCII output with informational contents

Type Output

Comment This message has a variable length payload, representing an ASCII string.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x04 O0x02 [O..n] see below CK_ACK_B
Payload description:

Byte offset Type Name Scale Unit Description
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Start of repeated group (N times)
O+n CH str - - ASCII Character

End of repeated group (N times)

3.11.4 UBX-INF-TEST (0x04 0x03)

3.11.4.1 ASCIl output with test contents

Message UBX-INF-TEST
ASCII output with test contents

Type Output

Comment This message has a variable length payload, representing an ASCII string.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x04 0x03 [0..n] see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description
Start of repeated group (N times)

O+n CH str - - ASCII Character
End of repeated group (N times)

3.11.5 UBX-INF-WARNING (0x04 0x01)

3.11.5.1 ASCIl output with warning contents

Message UBX-INF-WARNING
ASCII output with warning contents

Type Output

Comment This message has a variable length payload, representing an ASCII string.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x04 O0x01 [0..n] see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description
Start of repeated group (N times)

O+n CH str - - ASCII Character

End of repeated group (N times)

3.12 UBX-LOG (0x21)

The messages in the UBX-LOG class are used to configure and report status information of the
logging and data batching features.

3.12.1 UBX-LOG-BATCH (0x21 0x11)

3.12.1.1 Batched data

Message UBX-LOG-BATCH
Batched data

Type Polled

Comment This message combines position, velocity and time solution, including accuracy figures.
The output of this message can be requested via UBX-LOG-RETRIEVEBATCH.
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The content of this message s influenced by the configuration (group CFG-BATCH-*). Depending on the items
EXTRAPVT and EXTRAODO some of the fields in this message may not be valid. This validity information is
indicated in this message via the flags ext raPvt and extraOdo.

Message
structure

Payload description:

Byte offset

0]
1

10
11
12
13
14
15

16

20
24

25
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bit 0

bit 1

bit 0

bit 1

u-blox M10 SPG 5.10 - Interface description

See section Data batching in the integration manual for more information.

Note that during a leap second there may be more or less than 60 seconds in a minute.

See section Clocks and time in the integration manual for description of leap seconds.

Header

Class ID

Oxb5 0x62 0x21 Ox11

Type
U1
X1

U:‘I

u2

u4

u2
U1
U1
U1
U1
U1
X1
Ui

u4d

U1

X1

Name
version
contentVvalid

extrabPvt

extraOdo

msgCnt

1TOW

year
month
day
hour
min
sec
valid

validDate

validTime

tAcc

fracSec

fixType

flags

Scale

Length (Bytes)

Unit

month

ns

ns

3 UBX protocol

Payload Checksum
see below CK_ACK_B

Description

Message version (0x00 for this version)
Content validity flags

Extra PVT information is valid

Thefields i TOW, tAcc, numSV, hMSL, vAcc,velN, velE,
velD, sAcc, headAcc and pDOP are only valid if this
flag is set.

Odometer data is valid

The fields distance, totalDistance and
distanceStd are only valid if this flag is set.

Note: the odometer feature itself must also be
enabled.

Message counter; increments for each sent UBX-LOG-
BATCH message.

GPS time of week of the navigation epoch.

See section Clocks and time in the integration manual
for description of navigation epoch and iTOW.

Only valid if extraPvt is set.

Year (UTC)

Month, range 1..12 (UTC)

Day of month, range 1..31 (UTC)
Hour of day, range 0..23 (UTC)
Minute of hour, range 0..59 (UTC)
Seconds of minute, range 0..60 (UTC)
Validity flags

1 =valid UTC Date

(see section Time validity in the integration manual for
details)

1 = valid UTC Time of Day

(see section Time validity in the integration manual for
details)

Time accuracy estimate (UTC)

Only valid if extraPvt is set.

Fraction of second, range -1e9 .. 1€9 (UTC)

GNSSfix Type:
¢ O=nofix
e 2=2D-fix
e 3=3D-fix

Fix status flags
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26
27

28
32
36
40

44
48

52

56

60

64
68
72

76

80

82
84

88

92
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bito U:1
bit1 U1

bits 4.2 U.3

X1
U1

u4

uz2

ui[2]
u4

u4

u4
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gnssFixOK
diffSoln

psmState

flags2

numSV

lon
lat
height

hMSL

hAcc

VAcc

velN

velE

velD

gSpeed

headMot

sAcc

headAcc

pDOP

reservedl

distance

totalDistance

distanceStd

1e-7
1e-7

1e-5

1e-5

0.01

mm/s

mm/s

mm/s

mm/s

deg

mm/s

deg

3 UBX protocol

u-blox M10 SPG 5.10 - Interface description

= valid fix (i.e within DOP & accuracy masks)

1 = differential corrections were applied

Power save mode state

(see section Power management in the integration

manual for details)
* 0=PSMis not active

¢ 1 =Enabled (an intermediate state before

Acquisition state)
* 2= Acquisition
* 3 =Tracking
* 4 =Power optimized tracking
* 5=lInactive

Additional flags

Number of satellites used in Nav Solution

Only valid if extraPvt is set.
Longitude

Latitude

Height above ellipsoid

Height above mean sea level
Only valid if extraPvt is set.
Horizontal accuracy estimate
Vertical accuracy estimate
Only valid if extraPvt is set.

NED north velocity
Only valid if extraPvt is set.

NED east velocity
Only valid if extraPvt is set.

NED down velocity

Only valid if extraPvt is set.
Ground Speed (2-D)

Heading of motion (2-D)

Speed accuracy estimate

Only valid if extraPvt is set.
Heading accuracy estimate

Only valid if extraPvt is set.
Position DOP

Only valid if extraPvt is set.
Reserved

Ground distance since last reset
Only valid if extraOdo is set.
Total cumulative ground distance
Only valid if extraOdo is set.
Ground distance accuracy (1-sigma)

Only valid if extraOdo is set.
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96 u1[4] reservedl - - Reserved

3.12.2 UBX-LOG-RETRIEVEBATCH (0x21 0x10)

3.12.2.1 Request batch data

Message UBX-LOG-RETRIEVEBATCH
Request batch data

Type Command

Comment This message is used to request batched data.
Batch entries are returned in chronological order, using one UBX-LOG-BATCH per navigation epoch.
The speed of transfer can be maximized by using a high data rate.
See Data batching section in the integration manual for more information.

Header Class ID Length (Bytes) Payload Checksum

Message
structure Oxb5 0x62 0Ox21 Ox10 4 see below CK_ACK_B
Payload description:
Byte offset  Type Name Scale Unit Description
0 u1 version - - Message version (0x00 for this version)
1 X1 flags - - Flags

bito U:1 sendMonFirst - - Send UBX-MON-BATCH message before sending the

UBX-LOG-BATCH message(s).
2 Uizl reserved0 - - Reserved

3.13 UBX-MGA (0x13)

The messages in the UBX-MGA class are used for sending GNSS assistance (A-GNSS, aiding)
information to the receiver as well as backing up the navigation database from the receiver to a host.

3.13.1 UBX-MGA-ACK (0x13 0x60)

3.13.1.1 Multiple GNSS acknowledge message

Message UBX-MGA-ACK-DATAO
Multiple GNSS acknowledge message

Type Output

Comment This message is sent by a u-blox receiver to acknowledge the receipt of an assistance message.
Acknowledgments are enabled by setting the CFG-NAVSPG-ACKAIDING item.
See section Flow control in the integration manual for details.

Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb5 0x62 0x13 O0Ox60 8 see below CK_ACK_B
Payload description:
Byte offset Type Name Scale Unit Description
0 U1 type - - Type of acknowledgment:

* 0 =The message was not used by the receiver
(see infoCode field for an indication of why)

* 1 =The message was accepted for use by the
receiver (the infoCode field will be 0)

1 u1 version - - Message version (0x00 for this version)
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2 U1 infoCode - - Provides greater information on what the receiver

chose to do with the message contents:

* 0 =Thereceiver accepted the data

* 1 =Thereceiver does not know the time so it
cannot use the data (To resolve this a UBX-MGA-
INI-TIME_UTC message should be supplied first)

* 2 =The message version is not supported by the
receiver

* 3 =The message size does not match the
message version

* 4 =The message data could not be stored to the

database
* 5 =Thereceiveris not ready to use the message
data
* 6 =The message type is unknown
3 u1 msgld - - UBX message ID of the acknowledged message
4 u1[4] msgPayload - - The first 4 bytes of the acknowledged message's
Start payload

3.13.2 UBX-MGA-ANO (0x13 0x20)

3.13.2.1 Multiple GNSS AssistNow Offline assistance

Message UBX-MGA-ANO
Multiple GNSS AssistNow Offline assistance

Type Input
Comment This message is created by the AssistNow Offline service to deliver AssistNow Offline assistance to the
receiver.

See AssistNow Offline section in the integration manual for details.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0Ox13 O0x20 76 see below CK_ACK_B
Payload description:

Byte offset  Type Name Scale Unit Description

0 u1 type - - Message type (0x00 for this type)

1 U1 version - - Message version (0x00 for this version)

2 u1 svid - - Satellite identifier (see Satellite Numbering)

3 U1 gnssId - - GNSS identifier (see Satellite Numbering)

4 u1 year - - years since the year 2000

5 U1 month - - month (1..12)

6 U1 day - - day (1..31)

7 U1 reserved0 - - Reserved

8 U1[64] data - - assistance data

72 u1[4] reservedl - - Reserved

3.13.3 UBX-MGA-BDS (0x13 0x03)

3.13.3.1 BeiDou ephemeris assistance for satellites svid 1..37

Message UBX-MGA-BDS-EPH
BeiDou ephemeris assistance for satellites svid 1..37

Type Input

UBX-21035062 - RO3 3 UBX protocol Page 62 of 176
C1-Public



@blox

Comment

Message
structure

Payload description:
Type

Byte offset
0
1

o o o b~ WM

16
20
22
23
24
28
32
36

40

42

44

48

52

56

60

64

68

72

76
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This message allows the delivery of BeiDou D1/D2 ephemeris assistance to a receiver.

See section AssistNow online in the integration manual for details.

Header

U1
U1
U1
U1
U1
U1

Class ID
Oxb50x62 O0x13 0x03 88

Name
type
version
svId
reserved0
SatH1
IODC

a2

al

ao

toc
TGD1
URAI
IODE
toe
sqrtA

e

omega

Deltan

IDOT

MO

Omegal

OmegaDot

i0

Cuc

Cus

Crc

Crs

Cic

Length (Bytes)

Scale

2/7-66
27-50
27-33
273

273

27-19
27-33
27-31

27-43

27-43

27-31

27-31

27-43

27-31

27-31

27-31

27-6

27-6

27-31

Unit

m~0.5

semi-
circles

semi-
circles/s

semi-
circles/s

semi-
circles

semi-
circles

semi-
circles/s

semi-
circles

radians

radians

radians
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Payload Checksum
see below CK_ACK_B

Description

Message type (0x01 for this type)
Message version (0x00 for this version)
BeiDou satellite identifier (see Satellite Numbering)
Reserved

Autonomous satellite Health flag

Issue of Data, Clock

Time polynomial coefficient 2

Time polynomial coefficient 1

Time polynomial coefficient O

Clock data reference time

Equipment Group Delay Differential
User Range Accuracy Index

Issue of Data, Ephemeris

Ephemeris reference time

Square root of semi-major axis
Eccentricity

Argument of perigee

Mean motion difference from computed value

Rate of inclination angle

Mean anomaly at reference time

Longitude of ascending node of orbital of plane
computed according to reference time

Rate of right ascension

Inclination angle at reference time

Amplitude of cosine harmonic correction term to the
argument of latitude

Amplitude of sine harmonic correction term to the
argument of latitude

Amplitude of cosine harmonic correction term to the
orbit radius

Amplitude of sine harmonic correction term to the
orbit radius

Amplitude of cosine harmonic correction term to the
angle of inclination
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80 14 Cis 27-31 radians ~ Amplitude of sine harmonic correction term to the
angle of inclination
84 u1[4] reservedl - - Reserved
3.13.3.2 BeiDou almanac assistance
Message UBX-MGA-BDS-ALM
BeiDou almanac assistance
Type Input
Comment This message allows the delivery of BeiDou almanac assistance to a receiver.

See section AssistNow online in the integration manual for details.

Message

Payload description:

Header Class ID Length (Bytes)
structure Oxb5 0x62 0Ox13 0x03 40

Payload Checksum
see below CK_ACK_B

Byte offset Type Name Scale Unit Description

0 U1 type - - Message type (0x02 for this version)

1 U1 version - - Message version (0x00 for this version)

2 U1 svId - - BeiDou satellite identifier (see Satellite Numbering)

3 u1 reserved0 - - Reserved

4 U1 Wna - week Almanac Week Number

5 U1 toa 2712 s Almanac reference time

6 12 deltal 27-19 semi- Almanac correction of orbit reference inclination at
circles reference time

8 ua SqrtA 2711 m~0.5 Almanac square root of semi-major axis

12 ua e 27-21 - Almanac eccentricity

16 14 omega 2/-23 semi- Almanac argument of perigee
circles

20 14 MO 27-23 semi- Almanac mean anomaly at reference time
circles

24 14 Omega0 27-23 semi- Almanac longitude of ascending node of orbit plane at
circles computed according to reference time

28 14 omegaDot 27-38 semi- Almanac rate of right ascension
circles/s

32 12 a0 27-20 s Almanac satellite clock bias

34 12 al 27-38 s/s Almanac satellite clock rate

36 u1[4] reservedl - - Reserved

3.13.3.3 BeiDou health assistance

Message UBX-MGA-BDS-HEALTH

BeiDou health assistance
Type Input
Comment This message allows the delivery of BeiDou health assistance from D1/D2 ephemeris to a receiver.

See section AssistNow online in the integration manual for details.

This message allows the delivery of health assistance data for all satellites with svid 1 to 30.

Message

Payload description:

Byte offset Type Name

UBX-21035062 - RO3
C1-Public

Header Class ID Length (Bytes)
structure Oxb5 0x62 0x13 O0Ox03 68

Scale

Unit

3 UBX protocol

Payload Checksum
see below CK_ACK_B

Description
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u1 type - - Message type (0x04 for this type)

u1 version - - Message version (0x00 for this version)

ui[2] reserved0 - - Reserved

U2[30] healthCode - - Each two-byte value represents a BeiDou SV (1-30).

The 9 LSBs of each byte contain the 9 bit health code
from subframe 5 pages 7,8 of the D1 message, and
from subframe 5 pages 35,36 of the D2 message.

ui[4] reservedl - - Reserved

3.13.3.4 BeiDou UTC assistance

Message UBX-MGA-BDS-UTC
BeiDou UTC assistance
Type Input
Comment This message allows the delivery of BeiDou UTC assistance to a receiver.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x13 O0x03 20 see below CK_ACK_B

Payload description:

Byte offset
0
1

o A~ N

15
16
17

18

Type Name Scale Unit Description

U1 type - - Message type (0x05 for this type)

U1 version - - Message version (0x00 for this version)

u1[2] reserved0 - - Reserved

14 a0uUTC 27-30 s BDT clock bias relative to UTC

14 aluTC 27-50 s/s BDT clock rate relative to UTC

11 dtLs - S Delta time due to leap seconds before the new leap

second effective

U1 reservedl - - Reserved

u1 wnRec - week BeiDou week number of reception of this UTC
parameter set (8-bit truncated)

U1 wnLSF - week Week number of the new leap second

u1 daN - day Day number of the new leap second

1 dtLSF - S Delta time due to leap seconds after the new leap

second effective

ui[2] reserved?2 - - Reserved

3.13.3.5 BeiDou ionosphere assistance

Message UBX-MGA-BDS-IONO
BeiDou ionosphere assistance
Type Input
Comment This message allows the delivery of BeiDou ionospheric assistance to a receiver.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0Ox13 Ox03 16 see below CK_ACK_B

Payload description:

Byte offset  Type Name Scale Unit Description
0 u1 type - - Message type (0x06 for this type)
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1 U1 version - - Message version (0x00 for this version)
2 u1[2] reserved0 - - Reserved

4 " alpha0 2/-30 s lonospheric parameter alpha0
5 " alphal an-27 s/pi lonospheric parameter alpha
6 " alpha2 2n-24 s/pit2 lonospheric parameter alpha?2
7 " alpha3 2n-24 s/pi*3 lonospheric parameter alpha3
8 11 betal 2711 s lonospheric parameter betaO
9 1 betal 2n4 s/pi lonospheric parameter betal
10 1 beta2 2716 s/pir2 lonospheric parameter beta?2
11 11 beta3 2716 s/pit3 lonospheric parameter beta3
12 u1[4] reservedl - - Reserved

3.13.4 UBX-MGA-DBD (0x13 0x80)

3.13.4.1 Poll the navigation database

Message UBX-MGA-DBD
Poll the navigation database

Type Poll request

Comment Poll the whole navigation data base. The receiver will send all available data from its internal database. The
receiver will indicate the finish of the transmission with a UBX-MGA-ACK. The msgPayloadStart field of the
UBX-MGA-ACK message will contain a U4 representing the number of UBX-MGA-DBD-DATA* messages sent.

Header Class ID Length (Bytes) Payload Checksum
Message
structure Oxb50x62 0x13 0x80 O see below CK_ACK_B
Payload This message has no payload.

3.13.4.2 Navigation database dump entry

Message UBX-MGA-DBD
Navigation database dump entry

Type Input/output

Comment Navigation database entry. The data fields are firmware-specific. Transmission of this type of message will
be acknowledged by UBX-MGA-ACK messages, if acknowledgment has been enabled.
See section AssistNow online in the integration manual for details.

The maximum payload size for firmware 2.01 onwards is 164 bytes (which makes the maximum message size
172 bytes).

Zr UBX-MGA-DBD messages are only intended to be sent back to the same receiver that generated them.

Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0x13 0x80 12 +[0..n] see below CK_ACK_B
Payload description:

Byte offset Type Name Scale Unit Description

0 uif12] reserved0 - - Reserved

Start of repeated group (N times)
12+n u1 data - - firmware-specific data

End of repeated group (N times)

3.13.5 UBX-MGA-FLASH (0x13 0x21)
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3.13.5.1 Transfer MGA-ANO data block to flash

Message UBX-MGA-FLASH-DATA
Transfer MGA-ANO data block to flash

Type Input

Comment This message is used to transfer a block of MGA-ANO data from host to the receiver. Upon reception of this
message, the receiver will write the payload data to its internal non-volatile memory (flash). Also, on reception
of the first MGA-FLASH-DATA message, the receiver will erase the flash allocated to storing any existing
MGA-ANO data. The payload can be up to 512 bytes. Payloads larger than this would exceed the receiver's
internal buffering capabilities. The receiver will ACK/NACK this message using the message alternatives
given below. The host shall wait for an acknowledge message before sending the next data block. See Flash-
based AssistNow Offline for details.

Message Header Class ID Length (Bytes) Payload Checksum

structure Oxb50x62 0x13 O0x21 6+ size see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description

0 U1 type - - Message type (0x01 for this type)

1 u1 version - - Message version (0x00 for this version)

2 uz sequence - - Message sequence number, starting at O and
increamenting by 1 for each MGA-FLASH-DATA
message sent.

4 u2 size - - Payload size in bytes.

Start of repeated group (size times)

6+n

u1 data - - Payload data.

End of repeated group (size times)

3.13.5.2 Finish flashing MGA-ANO data

Message UBX-MGA-FLASH-STOP
Finish flashing MGA-ANO data

Type Input

Comment This message is used to tell the receiver that there are no more MGA-FLASH type 1 messages coming, and
that it can do any final internal operations needed to commit the data to flash as a background activity. A
UBX-MGA-ACK message will be sent at the end of this process. Note that there may be a delay of several
seconds before the UBX-MGA-ACK for this message is sent because of the time taken for this processing.
See Flash-based AssistNow Offline for details.

Message Header Class ID Length (Bytes) Payload Checksum

structure Oxb50x62 Ox13 Ox21 2 see below CK_ACK_B

Payload description:

Byte offset  Type Name Scale Unit Description

0 U1 type - - Message type (0x02 for this type)

1 U1 version - - Message version (0x00 for this version)

3.13.5.3 Acknowledge last FLASH-DATA or -STOP

Message UBX-MGA-FLASH-ACK
Acknowledge last FLASH-DATA or -STOP
Type Output
Comment This message reports an ACK/NACK to the host for the last MGA-FLASH type 1 or type 2 message message
received. See Flash-based AssistNow Offline for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0x13 Ox21 6 see below CK_ACK_B
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Payload description:
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Byte offset  Type Name Scale Unit Description

0 U1 type - - Message type (0x03 for this type)

1 U1 version - - Message version (0x00 for this version)

2 U1 ack - - Acknowledgment type. O - ACK: Message received and
written to flash. 1 - NACK: Problem with last message,
re-transmission required (this only happens while
acknowledging a UBX-MGA_FLASH_DATA message).
2 - NACK: problem with last message, give up.

u1 reserved0 - - Reserved

4 u2 sequence - - If acknowledging a UBX-MGA-FLASH-DATA message
this is the Message sequence number being ack'ed. If
acknowledging a UBX-MGA-FLASH-STOP message it
will be set to Oxffff.

3.13.6 UBX-MGA-GAL (0x13 0x02)

3.13.6.1 Galileo ephemeris assistance

Message UBX-MGA-GAL-EPH

Galileo ephemeris assistance
Type Input
Comment This message allows the delivery of Galileo ephemeris assistance to a receiver.

See section AssistNow online in the integration manual for details.

Message Header Class ID Length (Bytes)
structure Oxb5 0x62 O0x13 0x02 76

Payload description:

Payload Checksum
see below CK_ACK_B

Byte offset Type Name Scale Unit

0 U1 type - -

1 u1 version - -

2 u1 svId - -

3 U1 reserved0 - -

4 u2 iodNav - -

6 12 deltaN 27-43 semi-
circles/s

8 14 mo0 27-31 semi-
circles

12 ua e 2A-33 -

16 u4 SsqrtA 27-19 mA0.5

20 14 omegal 2/-31 semi-
circles

24 14 i0 2/-31 semi-
circles

28 14 omega 2/7-31 semi-
circles

32 14 omegaDot 27-43 semi-
circles/s

36 12 iDot 27-43 semi-
circles/s
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Description

Message type (0x01 for this type)

Message version (0x00 for this version)

Galileo Satellite identifier (see Satellite Numbering)
Reserved

Ephemeris and clock correction Issue of Data

Mean motion difference from computed value
Mean anomaly at reference time

Eccentricity
Square root of the semi-major axis

Longitude of ascending node of orbital plane at weekly
epoch

Inclination angle at reference time

Argument of perigee

Rate of change of right ascension

Rate of change of inclination angle
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38

40

42

44

46

48

50
52
56
60

61

62
64
66
68
69

70
71

72

12 cuc 2/-29 radians ~ Amplitude of the cosine harmonic correction term to
the argument of latitude

12 cus 27-29 radians Amplitude of the sine harmonic correction term to the
argument of latitude

12 crc 2/r-5 radians ~ Amplitude of the cosine harmonic correction term to
the orbit radius

12 crs 27-5 radians Amplitude of the sine harmonic correction term to the
orbit radius

12 cic 2/-29 radians ~ Amplitude of the cosine harmonic correction term to

the angle of inclination

12 cis 27-29 radians Amplitude of the sine harmonic correction term to the
angle of inclination

uz2 toe 60 s Ephemeris reference time
14 afo 2/-34 s SV clock bias correction coefficient
14 afl 27-46 s/s SV clock drift correction coefficient
11 af2 2/-59 s/s SV clock drift rate correction coefficient
squared
U1 sisaIndexE1l - - Signal-In-Space Accuracy index for dual frequency E1-
E5b E5b
uz2 toc 60 s Clock correction data reference Time of Week
12 bgdE1ESb 27-32 s E1-E5b Broadcast Group Delay
u1[2] reservedl - - Reserved
u1 healthE1B - - E1-B Signal Health Status
u1 datavalidityEl - - E1-B Data Validity Status
B
U1 healthE5b - - E5b Signal Health Status
u1 datavalidity - - E5b Data Validity Status
E5b
u1[4] reserved2 - - Reserved

3.13.6.2 Galileo almanac assistance

Message UBX-MGA-GAL-ALM
Galileo almanac assistance
Type Input
Comment This message allows the delivery of Galileo almanac assistance to a receiver.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x13 O0x02 32 see below CK_ACK_B

Payload description:

Byte offset Type Name Scale Unit Description

0 U1 type - - Message type (0x02 for this type)

1 U1 version - - Message version (0x00 for this version)

2 U1 svId - - Galileo Satellite identifier (see Satellite Numbering)

3 u1 reserved0 - - Reserved

4 U1 ioda - - Almanac Issue of Data

5 U1 almWNa - week Almanac reference week number
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6 u2 toa 600

8 12 deltaSqrtA 27-9
10 u2 e 27-16
12 12 deltal 27-14
14 12 omegal 27-15
16 12 omegaDot 2/-33
18 12 omega 27-15
20 12 mo 2715
2z 12 afo 2719
24 12 afl 21-38
26 U1 healthE1B -

27 U1 healthE5b -

28 u1[4] reservedl -

3.13.6.3 Galileo GPS time offset assistance

m~0.5

semi-
circles

semi-
circles

semi-
circles/s

semi-
circles

semi-
circles

S

s/s

u-blox M10 SPG 5.10 - Interface description

Almanac reference time

Difference with respect to the square root of the
nominal semi-major axis (29 600 km)

Eccentricity

Inclination at reference time relative to iO = 56 degree

Longitude of ascending node of orbital plane at weekly
epoch

Rate of change of right ascension

Argument of perigee

Satellite mean anomaly at reference time

Satellite clock correction bias 'truncated'
Satellite clock correction linear 'truncated’
Satellite E1-B signal health status
Satellite E5b signal health status

Reserved

Message UBX-MGA-GAL-TIMEOFFSET
Galileo GPS time offset assistance
Type Input
Comment This message allows the delivery of Galileo time to GPS time offset.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0Ox13 O0x02 12 see below CK_ACK_B

Payload description:

Byte offset  Type Name Scale
0 u1 type -
1 U1 version -
2 u1[2] reserved0 -
4 12 a0G 27-35
6 12 alG 27-51
8 u1 t0G 3600
9 u1 wn0G -
10 uU1[2] reservedl -

3.13.6.4 Galileo UTC assistance

Unit

s/s

weeks

Description

Message type (0x03 for this type)

Message version (0x00 for this version)

Reserved

Constant term of the polynomial describing the offset
Rate of change of the offset

Reference time for GGTO data

Week Number of GGTO reference

Reserved

Message UBX-MGA-GAL-UTC
Galileo UTC assistance
Type Input
Comment This message allows the delivery of Galileo UTC assistance to a receiver.

See section AssistNow online in the integration manual for details.

UBX-21035062 - RO3
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Header Class ID

Oxb5 0x62 0x13 0x02 20

Message
structure

Payload description:

Byte offset Type Name Scale
O U1 type -
1 U1 version -
2 Uizl reserved0 -
4 14 a0 2°-30
8 14 al 2/°-50
12 11 dtLs -
13 U1 tot 3600
14 U1 wnt -
15 u1 wnLSF -
16 U1 dN -
17 " dTLSF -
18 ui[2] reservedl -

3.13.7 UBX-MGA-GLO (0x13 0x06)

3.13.7.1 GLONASS ephemeris assistance

Length (Bytes)

Unit

u-blox M10 SPG 5.10 - Interface description

Checksum
CK_ACK_B

Payload

see below

Description

Message type (0x05 for this type)

Message version (0x00 for this version)

Reserved

First parameter of UTC polynomial

Second parameter of UTC polynomial

Delta time due to current leap seconds

UTC parameters reference time of week (Galileo time)

UTC parameters reference week number (the 8-bit
WN't field)

Week number at the end of which the future leap
second becomes effective (the 8-bit WNLSF field)

Day number at the end of which the future leap second
becomes effective

Delta time due to future leap seconds

Reserved

Message UBX-MGA-GLO-EPH
GLONASS ephemeris assistance
Type Input
Comment This message allows the delivery of GLONASS ephemeris assistance to a receiver.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb5 0x62 0x13 O0x06 48 see below CK_ACK_B

Payload description:

Byte offset Type Name Scale
0 U1 type -
1 U1 version -
2 u1 svId -
3 U1 reservedl -
4 U1 FT -
5 U1 B -
6 U1 M -
7 11 H -
8 14 X 27°-11
12 14 y 2A_11

UBX-21035062 - RO3
C1-Public

Unit

3 UBX protocol

Description
Message type (0x01 for this type)
Message version (0x00 for this version)

GLONASS
Numbering)

Satellite  identifier (see Satellite

Reserved

User range accuracy

Health flag from string 2

Type of GLONASS satellite (1 indicates GLONASS-M)

Carrier frequency number of navigation RF signal,
Range=(-7 .. 6), -128 for unknown

X component of the SV position in PZ-90.02
coordinate System

Y component of the SV position in PZ-90.02
coordinate System
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16

20

24

28

32

33

34

35

36
38
39
40
44

u1[4]

dx

dy

ddx

ddy

ddz

tb

gamma
E
deltaTau
tau

reservedl

2A-11

27-20

27-20

27-20

27-30

27-30

27-30

15

27-40

27-30
27-30

3.13.7.2 GLONASS almanac assistance

km

km/s

km/s

km/s

km/s”2

km/s*2

km/s”2

minutes

days

u-blox M10 SPG 5.10 - Interface description

Z component of the SV position in PZ-90.02
coordinate System

X component of the SV velocity in PZ-90.02 coordinate
System

Y component of the SV velocity in PZ-90.02 coordinate
System

Z component of the SV velocity in PZ-90.02 coordinate
System

X component of the SV acceleration in PZ-90.02
coordinate System

Y component of the SV acceleration in PZ-90.02
coordinate System

Z component of the SV acceleration in PZ-90.02
coordinate System

Index of a time interval within current day according to
UTC(SU)

Relative carrier frequency deviation
Ephemeris data age indicator

Time difference between L2 and L1 band
SV clock bias

Reserved

Message UBX-MGA-GLO-ALM
GLONASS almanac assistance
Type Input
Comment This message allows the delivery of GLONASS almanac assistance to a receiver.
See section AssistNow online in the integration manual for details.
Message Header Class ID Length (Bytes) Payload Checksum
structure Oxb50x62 0x13 Ox06 36 see below CK_ACK_B

Payload description:

Byte offset
0
1
2

10
12

UBX-21035062 - RO3

C1-Public

Type
U1
U1
U1

U1
uz2

U1
U1

12
uz2
14

Name
type
version

svId

reservedl

N

tau
epsilon

lambda

Scale

27-18
2/7-20
2/7-20

Unit

S

semi-
circles

3 UBX protocol

Description
Message type (0x02 for this type)
Message version (0x00 for this version)

GLONASS Satellite identifier (see Satellite
Numbering)

Reserved

Reference calender day number of almanac within the
four-year period (from string 5)

Type of GLONASS satellite (1 indicates GLONASS-M)

Unhealthy flag at instant of almanac upload (1
indicates operability of satellite)

Coarse t