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Communication Protocol

The GPS Receiver and GPS Timing Module utilize the Standard-Commands-for-Programmabl e-I nstruments
(SCPI) protocol over the seria interface(19200,7-O-1). Inputs to the GPSTM and GPSR are ASCI| strings:

ccceeecccccce\n\r where ccccc... isthe command string (optional)
\nisASCII line feed
\r isASCII carriage return

Input strings utilize blanks and commas to delimit lists of values. In addition, it is important to note that the
\n\r isitself alegal command which receives atype 2 response (defined below).

There are three types of responses output by the GPSR/TM:
1. Normal response to commands requesting a response string:
aooooaa228888a\nN\r SCPI [ space] >[ space] where aaaaaa... is the response string
\nis ASCII line feed
\ris ASCII carriage return
2. Normal response to commands that do not produce a response string:
SCPI [ space]>[ space]
3. Error response for all commands:

E-nnn> where n isadecimal digit from 0-9.



The serial interface provides a bi-directional interface for the purpose of performing the following main func-
tions:

* Retrieving Time of Day

» Statusreporting: alarm and current mode notifications

» Configuration of the GPSR/TM

» Diagnostic tests

» Manua modes of operation

» Code download

« Continuous GPSR 10 MHz and 1 PPS outputs

e Continuous GPSTM 9.8304 MHz and Even_Second outputs

 Specific information/commands receive/send

» GPSR/TM log/error reading

* Query GPSR/TM Status Register



M essage Descriptions

The tables below show the list of message types and descriptions that are exchanged over the serial interface. The
following notational conventions are used in the tables:

Commands are identified by C: and Responses by R:.

Strings are explicit (including quotes): diag:log:clear
Numeric ranges are expressed by: -32,768 to 32,767
Character templates appear as follows: aaa,n*.nnn* xx,x* ,b,E,A,“x*”

Where place holders are used as follows: a = alpha character, n = numeric character,

x = alpha-numeric character, b = byte, E = exponential expression and A = ASCII string. String expressions
appearing in quotes indicate the quoted string and the quotes are mandatory. The number of characters defines the
field layout and the * indicates zero or more additional characters. Place holders can appear as components of com-
mand strings. Comma can be used as delimiters in the command strings.



. GPS Timing M odule M essage Types

Table 1: GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
1 | Time code query C: Get Time Code Info. Query | Character 13 | ptime:tcode?
R: Time Code Information Character n X*
String
2 | Accumulate leap seconds C: Request difference between | Character 22 | ptime:acc:leapsecond?
query UTC and GPStime Character n n*
R: Time in seconds
3 | Time of next leap second cor- C: Request time of next GPS sys- | Character 19 | ptime:leapsecond?
rection query tem leap second adjustment Character n n*
R: GPStime of next pending leap
second
4 | Preset receiver command C: Reset GPS Command Character 12 | syst:preset
R: none
5 | Receiver identification query | C: Identification Query Character 6 *idn?
R: Manufacturer and revision | Character n X*X* XF XE XK XR X*
information
6 | Set Receiver Position C: Specify Position Command | Character n gps:position
R: none a,n*,n*,n*,.n*,an*,n*,nn.n*.n
* .n*
7 | Get Receiver Position C: Position Query Character 14 | gps:position?
R: Location Character n A,n* n* n.n*E[+-

In* ,A,n* n* n.n*E[+-
In* ,n.n* E[+-]n*




Table 1. GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
8 | Set antennadelay C: Antenna delay in seconds Character 27 | gps:ref:adelay .nnnnnnnnn
R: none
9 | Get antennadelay C: Query antenna delay Character 16 | gps:ref:adelay?
R: AntennaDelay in seconds | Character n n.n* E[+-]n*
10 | GPS survey command C: Survey mode command Character 25 | gps.pos.survey|:stat] once
R: none or
Character 20
11 | GPSsurvey query C: Query if GPSissurveying | Character 23 | gps:pos.survey:status?
R: status Character 1 o[1
12 | Set manua holdover mode C: Holdover Initiate Command | Character 15 | rosc:hold:init
R: none
13 | Set manual holdover recov- | C: Recover from manual hold- | Character 19 | rosc:hold:rec:init
ery over
R: none
14 | Holdover duration query C: Holdover Duration Query Character 15 | rosc:hold:dur?
R: Holdover Duration in Sec- | Character n n.n*E[+-]n*,0] 1
onds
15 | List of Satellites being C: Tracked Satellites Query Character 18 | gps:sat:tracking?
tracked R: List of satellitesID’s Character n n*,n*,n* ,n* .n* n* ,n* n*
16 | List of predicted SatellitesIn | C: Satellitesin View Query Character 18 | gps.sat:vis:pred?
View R: List of predicted Satellites | Character n e, n® o, n* n*,n*, n*,n*

inview




Table 1: GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
17 | Run self test command C: Initiate internal self test Character 12 *tst?
R: Status Character 1 n
where n=0 (pass), or non-zero
value (test specific code)
18 | Oscillator control value query C: Request oscillator control volt- | Character 11 rosc.cont?
age Character n n*
R: Current percentage of the max-
imum oscillator control voltage
19 | Holdover reason query C: Query holdover reason Character 15 | rosc:hold:reason?
R: Reason. Character n “XE”
20 | GREEN LED command C: Command LED status Character 12 led:green 0|1
R: None
21 | GREEN LED query C: Query LED status Character 11 | led:green?
R: status Character 1 01
22 | YELLOW LED command C: Command LED status Character 13 led:yellow 0|1
R: None
23 | YELLOW LED query C: Query LED status Character 12 | led:yellow?
R: status Character 1 o[1
24 | RED LED command C: Command LED status Character 10 | led:red 0|1
R: none
25 | RED LED query C: Query LED status Character 9 led:red?
R: status Character 1 o[1
26 | LOCK LED query C: Query LED status Character 12 | led:locked?
R: status Character 1 o[1




Table 1. GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
27 | HOLDOVER LED query C: Query LED status Character 14 | led:gpsholdover?
R: status Character 1 01
28 | Last held position query C: Last position query Character 19 gps:last:hold:pos?
R: Location Character n A,n*,n* n.n* E[+-
Jn*,A,n* n* n.n* E[+-
]n* ,n.n* E[+-]n*
29 | Immediate Synchronization C: Synchronize GPS system R: Character 15 | sync:iimmediate
Command none
30 | Timeinterval query C: Even second drift Character 16 | ptime:interval?
R: Timeinterva Character n n.n* E[+-]n*
31 | System Language command | C: System mode command Character 20 | syst:lang "PRIMARY” |
R: none "INSTALL”
32 | Modulefirmwaredownload | C: Send firmware MotorolaS- | Character n diag:down “A”
Record Where “A” isaMotorola
R: status S-Record in double quotes
Character 1 01
33 | Erase memory command C: Erase Flash Memory Com- | Character 10 | diag:eras
mand Character n +1Erased | Not erased
R: Erase flash confirmation
34 | System Language Query C: System mode query Character 11 | syst:lang?
R: System Mode String Character 7 “PRIMARY” | “INSTALL”
35 | Frequency Figure of Merit C: Freq. Figure of Merit Query | Character 11 | sync:ffom?
query R: Frequency figure of merit Character n n*
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Table 1: GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
36 | Initialization assistance com- | C: Initialize with estimate Character 19 | gps:init:dtime nn,nn,nn
mand time, date and/or position and/or
R: none Character 21 | gps:init:ddate nnnn,nn,nn
and/or
Character n gps.init:dposition
a,n*,n* ,n*,.n* . an*,n*,nn.n*.n
* .n*
37 | Survey progress query C: Survey Progress Query Character 25 | gps:pos.survey:progress?
R: Percent of Survey com- Integer 0to 100 decimal
pleted.
38 | Clear error queue command | C: Clear Error Command Character 5 *cls
R: none none
39 | Log dataquery C: Read Log Entry Query Character 20 | diag:log:read? [n]
R: Log Entry Data Character n “x*T
40 | Clear log entries command C: Clear log entriescommand | Character 15 | diag:log:clear
R: none
41 | Log entries query C: Query log entries Character 16 | diag:log:count?
R: Number of entriesin log. Character n n*
42 | Operation status register C: Query operation statusreg- | Character 28 | status.operation:condition?
query ister Character n n*
R: Status register
43 | Hardware status register C: Query hardware statusreg- | Character 27 | status.hardware:condition?
query ister Character n n*

R: Status register
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Table 1: GPS Timing Module M essage Types

Commands Command / Responses Format Value/ Range
44 | Lifetime Counter query C: Get Lifetime Count Query | Character 21 | diag:lifetime:count?
R: Total Powered-On Time Character n n*
45 | Return Last Response query | C: Request last response Com- | Character 16 | diag:query:resp?
mand
R: Last Response string Character n X*
46 | Antennasystem interface C: Antenna System query Character 19 | antenna:condition?
query R: Antenna Status String Character n “xx”
47 | Operational mode query C: Operational mode Query Character 23 | gps.operational:mode?
R: Operational mode Character n “XE”
48 | Switch between interna C: Switch firmware command | Character 16 | switch:firmware
firmware R: Status Character 1 o[1
49 | Commit new firmware C: Commit firmware com- Character 6 commit
mand Character 1 o[1
R: Status
50 | Determine firmware revi- C: Query firmware revision Character 16 | rev:act:inact?
sions and which revision is R: Firmware revision and Character n X* X*
active whichisactive
51 | Portinitialization C: Initialize port Character 1 \r\n
R: none
52 | Copy firmware command C: Copy firmware Character 8 diag:cpy
R: Status Character 1 o|1
53 | Copy Firmware Status Query | C: Copy firmware Character 9 diag:cpy?
R: Status Character 1 o|1
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2. GPS Timing Module M essage Descriptions

Table 2. GPSTM message descriptions

Commands

Descriptions

1 Time Code Query

ReturnsTime Code: T1#H20AF16AC41+00B4

T1 == format identifier

#H == number-representation identifier

20AF16AC == date and time of next on-time edge, expressed in
seconds since start of GPS system (hex)

4 == Time Figure of Merit?

1 == Frequency Figure of Merit 2

+ == |eap second indicator, (+ leap second pending, while a
“0” to indicate no pending GPS leap second )

0 == aarm indication

0 == service request

B4 == checksum 3

1. Time figure of merit (TFM) calculation:
TFM := MIN((INT(LOG (time_error_in_nanosec)) + 1) , 9)

2. Frequency figure of Merit (FFM) assignment:
see: Frequency Figure of Merit Query above

3. Calculate the checksum: Convert all the characters asif they were
ascii, except the checksum byte, to hex and then sum up the val ues.
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Table 2. GPSTM message descriptions

Commands

Descriptions

Accumulate Leap Seconds Query

This query returns the accumulated time difference between GPS and
UTC timein seconds.

Time of next Leap Second Correc-
tion Query

This query returns the GPS time of the next pending leap second.

Preset Receiver Command

This command returns the receiver to the following state
- Returns the unit to factory settings
-The unit assumes the Power-up mode and starts to survey

Receiver |dentification Query

This query returns the following information.
All software releases require:

- Manufacturer code Format: manufacturer’s discretion
- Model number Format: manufacturer’s discretion
- Serial Number Format: manufacturer’s discretion
- Firmware Revision Format: manufacturer’s discretion

NBSS 7.1 and later requires the following additional fields:

- Common Product Code Format: Axxxxxxx (i.e. AO681847)

- Nortel Pec Code Format: NTxxxxxx (i.e. NTGS50AA)
- Release Number Format: REL xx (i.e. REL W1)

All fields are alphanumeric and comma delimited.

Set GPS Position

Places the GPSTM at a specific location.

Get GPS Position

Query the GPSTM location.
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Table 2. GPSTM message descriptions

Commands

Descriptions

Set Antenna Delay

The unit setsthe delay from the antenna unit to receiver unit measured
in decimal seconds. The window for the antenna delay is +/- 50ms.

Get Antenna Delay

The unit returns the delay from the antenna unit to receiver unit mea-
sured in decimal seconds. Factory default setting is O ns. The GPSTM
will return exponential valuesif the delay is small enough.

10

GPS Survey Command

Initiates a survey to determine location of GPSTM.

11

GPS Survey Query

Thisquery returnsavalue of 0 or 1 indicating if the GPSissurveying.
0 means the GPS is not surveying and 1 means the GPS is surveying.

12

Set Manual Holdover Mode

Place the GPSTM in aholdover mode. The GPSTM will stay in this
mode until commanded otherwise.

13

Set Manual Holdover Recovery

Place the GPSTM out of holdover mode.

14

Holdover Duration Query

This command returns the length of time the unit has been in a hold-

over mode and asingle digit status flag of O or 1. If not currently in a
holdover mode the status flag is “0” and unit will return the length of
the last holdover mode. Otherwise the flag is set to “1” indicating the
unit isin holdover. Units are in seconds.

15

List of Satellites being Tracked

The unitsreturns alist of satellite ID numbers (SVID) of the satellites
currently being tracked by the unit. A “0” returned means no satellites
are currently being tracked. The responseis
“n*,n*,n*n* ,n*,n* .n* n*” wheren = SVID of satelliteand n =0
means that the channel is not tracking a satellite.




15

Table 2. GPSTM message descriptions

Commands Descriptions

16 | List of Predicted Satellites In View | The unit will return alist of satellites ID numbers (SVID) of the satel-
lites predicted to be over the horizon. This prediction is based upon
the almanac, date time and position.

17 | Run Self Test Command The commands the unit to perform a self test. This command returns a
“0” if passes, and non-zero value is test specific code.

18 | Oscillator Control Value Query The unit returnsthe current percent of the maximum control voltage to
the oscillator.

19 | Holdover Reason Query The unit returns the reason why it isin aholdover mode. This query
returns a quoted string as follow.
* Not in holdover
» GPSdata not available
» GPSdatainvalid
* GPSdata rejected by TRAIM
* User initiated holdover
* Inrecovery
* Antenna feed line fault

20 | GREEN LED Command This command toggles the status of the GREEN LED. ThisLED shall
be deactivated by the GPSTM if the RED LED isactivated to indicate
an internal hardware alarm condition as defined in the Hardware Sta-
tus Register.

21 | GREEN LED Query Query the status of the GREEN faceplate LED. It returns avalue of O

or 1, where 0 means the GREEN LED is off and 1 means the GREEN
LED ison.
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Table 2. GPSTM message descriptions

Commands

Descriptions

22

YELLOW LED Command

This command toggles the status of the YELLOW LED. The GPSTM
will maintain this LED OFF as long as the communication between
the CM and the GPSTM is not interrupted for longer than 60 seconds.
The LED shall be deactivated after communication is re-established.
The GPSTM shall make an entry to the diagnostic log each time the
LED is activated due to a communication fault.

23

YELLOW LED Query

Query the status of the YELLOW faceplate LED. It returns a value of
O or 1, where 0 meansthe YELLOW LED is off and 1 means the
YELLOW LED ison.

24

RED LED Command

Toggle the status of the RED faceplate LED. Thiswould be done
remotely to indicate to field staff that the module can be removed. If
the GPSTM has toggled the RED LED on to indicate an internal
alarm, the LED cannot be deactivated by the user.

25

RED LED Query

Query the status of the RED faceplate LED. It returns avalue of O or
1, where O means the RED LED is off and 1 meansthe RED LED is
on.

26

LOCK LED Query

Query the status of the LOCK LED. It returnsavaueof O or 1, where
0 meansthe LOCK LED is off and 1 meansthe LOCK LED ison.

27

HOLDOVER LED Query

Query the status of the HOLDOVER LED. It returnsavalue of O or 1,
where 0 means the HOLDOVER LED is off and 1 means the HOLD-
OVER LED ison.
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Table 2. GPSTM message descriptions

Commands Descriptions

28 | Last Held position Query This query returns the last held position in memory.

29 | Immediate Synchronization Com- Immediate synchronization of the 10MHz, SYS CLK, and

mand EVEN_SECOND outputs to the GPS system.

30 | TimeInterval Query This query returns the difference (in second) between the output
Even Second and the GPS system Even_Second signals.

31 | System Language Command This command changes the I/0O mode between “INSTALL” for firm-
ware downloading and “PRIMARY” for normal operation.

32 | Firmware Download This command sends one Motorola S-Record to the GPSTM. The S-
Record is enclosed with quotes and appended to the program SCPI
string. The S-Record is aways sent to the inactive FLASH device.
Thiscommand returnsavalue of 0 or 1, where 0 means download falil
ure and 1 means download successful.

33 | Erase Memory Command The unit erasesits flash memory. This command is only available in
the “INSTALL” mode.

34 | System Language Query Query the GPSTM for what language enabl ed:

« “PRIMARY”
* “INSTALL".




18

Table 2. GPSTM message descriptions

Commands Descriptions
35 | Frequency Figure of Merit Query The unit returns this value indicating the uncertainty of the 10MHz
output of the unit. Thisvalueis defined as:
. 0 - indicates that the output is stable, unit islocked.
. 1 - indicates that the output is stabilizing, unit is locked.
. 2 - indicates that the unit is unlocked and in holdover.
. 3 - indicates that the unit is unlocked but not in holdover
(still ininitial power-up)
36 | Initialization Assistance Command | The user sends an estimated time, date or position to speed up the ini-
tialization process.
37 | Survey Progress Query The unit returns the percent complete of the survey process.
38 | Clear Error Queue Command Clears the error queue.
39 | Log DataQuery Returns an entry from the log. This query returns a quoted string.
40 | Clear Log Entries Command The unit clears the log.
41 | Log Entries Query Returns the number of entriesin thelog.
42 | Operation Status Register Query The unit returns the contents of this register as a decimal value.
43 | Hardware Status Register Query The unit returns the contents of this register as a decimal value.
44 | Life Time Counter Query The unit returns the current value in the lifetime counter. This counter

isinitially zero at the factory, and isincreased by one every three
hours of operation.
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Table 2. GPSTM message descriptions

Commands Descriptions

45 | Repeat Last Response Query This query returns the last response message that had been sent
through the Serial interface.

46 | Antenna System Interface Query Query the status of the antenna system. This query returns a quoted
string. The following are the antenna condition response strings:
» Antenna feed open circuit fault
» Antenna feed short circuit fault
* Antenna feed ok

47 | Operational Mode Query This query returns a quoted string from the GPSTM to indicate which
mode the unit is operating on. The following are the operational mode
response strings:
*  Power Up Mode
* Lock Mode
* Holdover Mode
* Manual Holdover Mode
* Recovery Mode
* Free-Run Mode

48 | Switch Firmware Load Command | This command causes the GPSTM to load new firmware from the
inactive FLASH. It returns avalue of 0 or 1, where O means failure
and 1 means success.

49 | Commit Firmware Load Command | This command causes the GPSTM to change the flag status of each

FLASH device. Theinactive FLASH becomes active and vice versa.
It returns avalue of O or 1, where 0 means failure and 1 means suc-
Cess.
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Table 2. GPSTM message descriptions

Commands Descriptions

50 | Firmware Load Query The query returns the revision number of the firmware load in the
active and inactive FLASH devices, we assume the first revision num-
ber is the active flash and the second is the inactive flash.
The response will be - active firmware revision, inactive firmware
revision

51 | Seria Port Initialization Command | The command sends a carriage return and a new line sequence to the
GPS.

52 | Copy Firmware Command This command copies firmware from the primary (boot) flash device
to the secondary flash device.

53 | Copy Firmware Status Query This command gives the status of the firmware copy operation. The

possible error prompts are -824 for copy in progress and -825 for no
prior copy operation.
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3. GPS Timing Module Status Register M aps

Table3: GPSTiming Module Operation Status Register

to Lock

sufficient satellites to synchro-
nize its timing and frequency
outputs to the GPS constella-
tion; set = 0 otherwise.

Transitions TOD .
. Information from Locked TOD Service GPSTM Ever_1t erttgn
Bit Comments Alarm RED to Diagnostic
Reported to Holdover Bit Request LED Log?
Mode? Bit g
O | Notcurrently used | N/A N/A N/A N/A N/A N/A
1 | Locked Operation | Set=1if theunit isoperating N 0 0 0 Y
in the Locked mode; set =0
otherwise.
2 | Holdover Status Set = 1if the module is operat- Y 1 0 0 Y
ing in the Auto Holdover,
Manual Holdover, Recovery,
or Free-Run Modes; set =0
otherwise.
3 | Position Hold oper- | Set = 1 when asurvey is com- N 0 0 0 Y
ation pleted and the position is
stored in the unit’'s memory;
set = 0 otherwise.
4 | Sufficient satellites | Set = 1if the unit istracking N 0 0 0 N
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Table 3: GPSTiming Module Operation Status Register

Transitions

TOD

Information from Locked TOD Service GPSTM | Eventwritten
Bit Comments Alarm RED to Diagnostic
Reported to Holdover Bit Request LED Log?
Mode? Bit g
5 | Hardware Status Set = 1 if hardware register N 1 0 0 N
summary value > 0; set = 0 otherwise.
6 | Diagnostic log Set = 1if diagnostic log nearly N 0 0 0 N
amost full full. The user may want to read
and clear the log; set = 0 other-
wise.
7 | Module over-tem- | Set = 1if theinternal tempera- N 1 0 0 Y
perature fault ture sensor detects an internal
ambient temperature > 70C;
set = 0 otherwise.
8 | Module under-tem- | Set = 1if theinternal tempera- N 1 0 0 Y
perature fault ture sensor detects an internal
ambient temperature < 0C, set
= 0 otherwise.
9 | Antennacircuit Set = 1 if open/short circuit Y 1 1 0 Y
fault detected by internal GPSTM
circuitry; set = 0 otherwise.
10 | Not currently used N/A N/A N/A N/A N/A N/A
11 | Not currently used N/A N/A N/A N/A N/A N/A
12 | Not currently used N/A N/A N/A N/A N/A N/A
13 | Not currently used N/A N/A N/A N/A N/A N/A
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Table 3: GPSTiming Module Operation Status Register

Transitions TOD .
. Information from Locked TOD Service GPSTM Ever_lt written
Bit Comments Alarm RED to Diagnostic
Reported to Holdover Bit Request LED Log?
Mode? Bit 9
14 | Not currently used N/A N/A N/A N/A N/A N/A
15 | Not currently used N/A N/A N/A N/A N/A N/A
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Table 4: GPS Timing M odule Hardwar e Status Register

Transitions TOD TOD
. . fromLocked | Header Header GPSTM E\_/ent
Bit | Information Reported Comments . RED written
to Holdover Alarm Service LED to Log?
Mode? Bit Reguest Bit '
0 | Self-test faillurefault | Set =1 if power-up or user-initi- N 0 0 1 Y
ated self-test reports internal fail-
ure; set = 0 otherwise.
1 Internal power sup- Continuously monitored and set = N 1 1 1 Y
plies out of range 1if any of theinterna power sup-
plies exceed operational bounds
for a predetermined duration
(TBR); set = 0 otherwise.
2 GPS 1 PPS fault Continuously monitored and set = N 1 0 0 Y
1 if the OCXO drifts such that the
OCXO-derived 1 PPS signal inter-
nal threshold (TBR) is exceeded,;
set = 0 otherwise.
3 10 MHz OCXO fre- | Continuously monitored and set = N 1 0 0 Y
quency fault 1if theinternal threshold (TBR) of
the 10 MHz crystal output is
exceeded due to excessive drift;
set = 0 otherwise.
4 10 MHz OCXO Continuously monitored and set = N 1 1 1 Y

steering voltage fault

1if theinternal D/A converter that
steersthe OXCO approaches either
of its power supply rails (within
10%); set = 0 otherwise.




25

Transitions TOD TOD
) ) from Locked Header Header GPSTM E\_/ent
Bit | Information Reported Comments . RED written
to Holdover Alarm Service LED t0 Log?
Mode? Bit | Request Bit 9:
5 ]9.8304 MHz PLL cir- | Continuously monitored and set = N 1 1 1 Y
cuitry failure 1if the circuitry that generates the
9.8304 MHz frequency reference
output fails; set = 0 otherwise.
6 EEPROM check fault | Set = 1if the EEPROM check fails N 0 0 1 Y
during a self-test; set = O other-
wise.
7 RAM check fault Set = 1if the RAM check failsdur- N 0 0 1 Y
ing a self-test; set = 0 otherwise.
8 FPGA check fault Set = 1if the RAM check failsdur- N 0 0 1 Y
ing a self-test; set = 0 otherwise.
9 RF high condition Continuously monitored and set = Y 1 1 0 Y
1if the RF input from the GPS
antenna exceeds upper threshold;
set = 0 otherwise.
10 | RF low condition Continuously monitored and set = Y 1 1 0 Y
1 if the RF input from the GPS
antenna exceeds lower threshold;
set = 0 otherwise.
11 | Nousable GPS satel- | Continuously monitored and set = Y 1 0 0 Y
lites 1if TRAIM determinesthat al

GPS satellite information is erro-
neous; set = 0 otherwise.
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Transitions TOD TOD
. . fromLocked | Header Header GPSTM E\_/ent
Bit | Information Reported Comments . RED written
to Holdover Alarm Service LED t0 Log?
Mode? Bit | Request Bit 9:
12 | PDOPtoo high Continuously monitored and set = Y 1 0 0 TBR
1if the PDOP information from
the decoded GPS constellation
exceeds upper threshold (overde-
termined GPS position solution);
set = 0 otherwise.
13 | Not currently used N/A N/A N/A N/A N/A N/A
14 | Not currently used N/A N/A N/A N/A N/A N/A
15 | Not currently used N/A N/A N/A N/A N/A N/A




4. GPS Recelver M essage Types

Table 5: GPS Receiver message types

Commands Command/Response Format Vaue/Range
Time code query C: Get Time Code Info. Query | Character 13 | ptime:tcode?
R: Time Code Information Character n X*
String
Preset receiver command C: Reset GPS Command Character 12 | syst:preset
R: none
Receiver identification query | C: Identification Query Character 6 *idn?
R: Manufacturer and revision | Character n X*XF X X [LXF X* X
information
Set Recelver Position C: Specify Position Command | Character n gps:.position
R: none a,n*,n* ,n*.n*,a,n*,n*,nn.n*,n*
n*
Get Receiver Position C: Position Query Character 14 | gps:position?
R: Location Character n A,n* n* n.n*E[+-
In* ,A,n* ,n* n.n*E[+-
]n*,n.n* E[+-]n*
Set antenna delay C: Antenna delay in seconds Character 27 | gps:ref:adelay .nnnnnnnnn
R: none
Get antenna delay C: Query antenna delay Character 16 | gps.ref:adelay?
R: AntennaDelay in seconds | Character n n.n* E[+-]n*
GPS survey command C: Survey mode command Character 25 | gps:pos.survey[:stat] once

R: none

or
Character 20
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Commands Command/Response Format Vaue/Range
9 | Set manual holdover mode C: Holdover Initiate Command | Character 15 | rosc:hold:init
R: none
10 | Set manual holdover recov- | C: Recover from manual hold- | Character 19 | rosc:hold:rec:init
ery over
R: none
11 | Holdover duration query C: Holdover Duration Query Character 15 | rosc:hold:dur?
R: Holdover Durationin Sec- | Character n n.n*E[+-]n*,0] 1
onds
12 | List of Satellites being C: Tracked Satellites Query Character 18 | gps:sat:tracking?
tracked R: List of satellitesID’s Character n n*,n*,n* ,n* .n* n* ,n* n*
13 | List of predicted SatellitesIn | C: Satellitesin View Query Character 18 | gps:sat:vis.pred?
View R: List of predicted Satellites | Character n n* ,n* ,n*,n* .n* n* n* n*
inview
14 | Immediate Synchronization | C: Synchronize GPS system Character 15 | sync:immediate
Command R: none
15 | System Language Query C: System mode query Character 11 | syst:lang?
R: System Mode String Character 7 “PRIMARY” | “INSTALL”
16 | Frequency Figure of Merit C: Freg. Figure of Merit Query | Character 11 | sync:ffom?
query R: Frequency figure of merit Character n n*
17 | Survey progress query C: Survey Progress Query Character 25 | gps:pos.survey:progress?
R: Percent of Survey com- Integer 0 to 100 decimal
pleted.
18 | Clear error queue command | C: Clear Error Command Character 5 *cls
R: none none
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Commands Command/Response Format Value/Range
19 | Log dataquery C: Read Log Entry Query Character 15 | diag:log:read? [n]
R: Log Entry Data Character n “x*T
20 | Clear log entries command C: Clear log entriescommand | Character 15 | diag:log:clear
R: none
21 | Log entries query C: Query log entries Character 16 | diag:log:count?
R: Number of entriesin log. Character n n*
22 | Operation status register C: Query operation statusreg- | Character 28 | status.operation:condition?
query ister Character n n*
R: Status register
23 | Lifetime Counter query C: Get Lifetime Count Query | Character 21 | diag:lifetime:count?
R: Total Powered-On Time Character n n*
24 | Return Last Response query | C: Request last response Com- | Character 16 | diag:query:resp?
mand
R: Last Response string Character n X*
25 | Portinitialization C: Initialize port Character 1 \r\n
R: none
26 | Set GPS Satellite Elevation | C: Elevation Mask Angle Character 21 | gps:sat:trac.:emangle n*
Mask Angle Query
R: none
27 | Get GPS Satellite Elevation | C: Get Elev. Mask Angle Character 22 | gps:sat:trac.:emangle?
Mask Angle Query Byte 0 to 89 decimal

R: Elevation mask anglein
degrees
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Commands Command/Response Format Vaue/Range
28 | Get list of Specific Satellites | C: Get Ignored Satellites Character 21 | gps:sat:trac:ignore?
not Tracked. Query Character n n*
R: List of satellitesID’s
29 | Set Ignored (disable track- C: Set Ignored Satellites Com- | Character (21 | gps.sat:trac:ignore n*,n*, ...
ing) of Specific Satellites mand + size of sat.
R: none list)
30 | Get Included Satellites C: Get Included Satellites Character 22 | gps:sat:trac:include?
Query Character n n*, n*,...
R: List of satellitesID’s
31 | SetIncluded for Specific C: Set Included Satellites Character 21 | gps:sat:trac:include n*,n*,...
Satellites Command (+sat. list)
R: none
32 | Set Enable LED C: Enable LED Command Character 14 | led:enabled 1
R: none
33 | Reset Enable LED C: Disable LED Command Character 14 | led:enabled O
R: none
34 | Timeinterval query C: Even second drift Character 16 | ptimeiinterva?
R: Timeinterval Character n n.n* E[+-]n*
35 | Antennasystem interface C: Antenna System query Character 19 | antenna:condition?
query R: Antenna Status String Character n “XE”




31

5. GPS Receiver M essage Descriptions

Table 6: GPS Receiver message descriptions

Commands

Descriptions

1 Time Code Query

Return Time Code: T1#H20AF16AC41+00B4

T1 == format identifier

#H == number-representation identifier

20AF16AC == date and time of next on-time edge, expressed in
seconds since start of GPS system (hex)

4 == Time Figure of Merit!

1 == Frequency Figure of Merit 2

+ == |eap second indicator, (+ leap second pending, while a
“0” to indicate no pending GPS leap second )

0 == alarm indication

0 == service request

B4 == checksum 3

1. Time figure of merit (TFM) calculation:
TFM := MIN((INT(LOG (time_error_in_nanosec)) + 1) , 9)

2. Frequency figure of Merit (FFM) assignment:
see: Frequency Figure of Merit Query above

3. To calculate checksum: Convert all the characters as if they were
ascii, except the checksum byte, to hex and then sum up the val ues.
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Table 6: GPS Receiver message descriptions

Commands

Descriptions

Preset Receiver Command

This command returns the receiver to the following state
- Returns the unit to factory settings
-The unit assumes the Power-up mode and starts to survey

Receiver |dentification Query

This query returns the following information.

All software releases require:
- Manufacturer code Format: manufacturer’s discretion
- Model number Format: manufacturer’s discretion
- Serial Number Format: manufacturer’s discretion
- Firmware Revision Format: manufacturer’s discretion

NBSS 7.1 and later requires the following additional fields:

- Common Product Code Format: Axxxxxxx (i.e. A0681922)

- Nortel Pec Code Format: NTxxxxxx (i.e. NTPX26AB)
- Release Number Format: REL xx (i.e. REL W1)

All fields are alpha-numeric and comma delimited.

Set GPS Position

Places the GPS Receiver at a specific location.

Get GPS Position

Query the GPS Receiver location.

Set Antenna Delay

The unit sets the delay from the antenna unit to receiver unit measured
in decimal seconds. The window for the antenna delay is +/- 50ms.
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Table 6: GPS Receiver message descriptions

Commands

Descriptions

Get Antenna Delay

The unit returns the delay from the antenna unit to receiver unit mea-
sured in decimal seconds. Factory default setting isO ns. The GPSR will
return exponential valuesif the delay is small enough.

GPS Survey Command

Initiates a survey to determine location of GPS Receiver.

Set Manual Holdover Mode

Place the GPS Receiver in a holdover mode. The receiver will stay in
this mode until commanded otherwise.

10

Set Manual Holdover Recovery

Place the GPS Receiver out of holdover mode.

11

Holdover Duration Query

This command returns the length of time the unit has been in a holdover
mode and a single digit status flag of O or 1. If not currently in a hold-
over mode the statusflag is“0” and unit will return the length of the last
holdover mode. Otherwise the flag isset to “1” indicating the unitisin
holdover. Units arein seconds.

12

List of Satellites being Tracked

The unitsreturns alist of satellite ID numbers (SVID) of the satellites
currently being tracked by the unit. A “0” returned means no satellites
are currently being tracked. The response is “n*,n*,n* ,n* ,n* ,n* ,n* ,n*”
where n = SVID of satellite and n = 0 means that the channel is not
tracking a satellite.

13

List of Predicted Satellites In View

The unit will return alist of satellites ID numbers (SVID) of the satel-
lites predicted to be over the horizon. This prediction is based upon the
almanac, date time and position.




Table 6: GPS Receiver message descriptions

Commands Descriptions
14 Immediate Synchronization Com- | Immediate synchronization of the 10MHz and 1 PPS outputs to the GPS
mand system when the GPSR isin the recovery mode only.
15 System Language Query Query the GPSR for what language enabled:
s “PRIMARY”
o “INSTALL".
16 Frequency Figure of Merit Query | The unit returns this value indicating the uncertainty of the 10MHz out-
put of the unit. Thisvalueis defined as:
. 0 - indicates that the output is stable, unit islocked.
. 1 - indicates that the output is stabilizing, unit is locked.
. 2 - indicates that the unit is unlocked and in holdover.
. 3 - indicates that the unit is unlocked but not in holdover
(still ininitial power-up)
17 Survey Progress Query The unit returns the percent complete of the survey process.
18 Clear Error Queue Command Clearsthe error queue.
19 Log Data Query Returns an entry from the log. This query returns a quoted string.
20 Clear Log Entries Command The unit clearsthe log.
21 Log Entries Query Returns the number of entriesin the log.
22 Operation Status Register Query | The unit returns the contents of this register as a decimal value.
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Table 6: GPS Receiver message descriptions

Commands Descriptions
23 Life Time Counter Query The unit returns the current valuein the lifetime counter. This counter is
initially zero at the factory, and isincreased by one every three hours of
operation.
24 Return Last Response Query This query returns the last response message that had been sent through
the Serial interface.
25 Seria Port Initialization Com- The command sends a carriage return and a new line sequence to the
mand GPS.
26 Set GPS Satellite Elevation Mask | Set the elevation mask angle. 90 degreesis straight up. Factory default
Angle setting is 10 degrees.
27 Get GPS Satellite Elevation Mask | Get the elevation mask angle.
Angle
28 Get Ignored of Specific Satellites | When queried, the unit returns alist of satellite ID numbers (SVID) of
satellites currently being ignored.
29 Set Ignored (disable tracking) of This unit can be commanded to ignored tracking specific satellites.
Specific Satellites A value of 0 ignores the entire constellation.
30 Get Included Satellites When queried, the unit returns alist of satellite ID numbers (SVID) of
satellites currently being tracked.
31 Set Included (enable tracking) for | Thisunit can be commanded to tracked specific satellites.
Specific Satellites A vaue of 0 ignoresthe entire constellation.
32 Set Enable LED Ignites LED.




36

Table 6: GPS Receiver message descriptions

Commands Descriptions
33 Reset Enable LED Extinguishes LED.
34 Time Interval Query This query returns the difference (in second) between the output 1PPS
and the GPS system 1PPS signals.
35 Antenna System Interface Query | Query the status of the antenna system. This query returns a quoted

string. The following are the antenna condition response strings:
» Antenna feed open circuit fault

* Antenna feed short circuit fault

* Antenna feed ok




| 6. GPSReceiver Status Register Map

Table 7. GPS Receiver Operational Status Register

Bit Description in Source Code Usagein BTSC
1 Power up Status register This summary bit not referenced by BTSC software.
2 L ocked on Satellites Indicator 0: Not Locked (in Holdover); 1: Locked on satellites.
3 Holdover Indicator This summary bit not referenced by BTSC software.
4 Position Hold Indicator 0: GPSR isin survey mode; 1: GPSRisin position hold mode.
5 Satellite View Indicator 0: Insufficient satellitesin view;  1: Sufficient satellitesin view.
6 Hardware Integrity Indicator 0: Working normally; 1: A hardware fault was detected.
7 Log Present Indicator 0: Log has sufficient room; 1: Logisamost full.
8-16 | Unspecified These bits not referenced by BTSC software.

Note: Bits1, 3, and 6 are set based on the contents of other tables (i.e. if any hardware error bit is set in the hardware error
table, bit 6 is set otherwise bit 6 is clear).
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7. Revision History

Revision Date Author Reasons for Revision.
Jenny Nguyen Initial Version

15 Jun 1997 Randall Dunning Update and modify format for WDC.

1 Aug 1997 Randall Dunning Changed due to 21 July 1997 Meeting with Trimble

28 Aug 1997 Randall Dunning Add GPSR Status Word Map for Get Operation Status response.
Strikethrough all Oman-A commands.
Added specific usage of the Time Code response.

3 Nov. 1997 Claude Bedard Revise to include new GPSTM commands and to correct errors.

10 Feb. 1998 Randall Dunning Document in PLSMTXDOC as GPSINTSPAAOL

20 Mar. 1998 Michelle Gu Separate GPSR and GPSTM message types and message descriptions

12 Mar. 1999 Randall Dunning Update GPSTM commands with flash copy commands.




