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T T AENTWNT, EOTNA ARFRI SN ) TOIMNANLETHZ 57 T R/
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r R T3 _RTODO NMEA A vt —2% 10x IZHEET 5
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TILT—FETLAR—XD GPS
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TG —FF LX— 2D GPS

PAR— &S5 PID

GPSZ VR — T ABEY 2—/LIHONTIE, XXXE&7 =
VESRLTLEEN,

a7 4 Fal—v gy EF—FR
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show 2~ RTHAR— K INLHMHE

show 2~ FOHITICFKRI N D FEZEIX, GPS DARITE
DN TWVWET,

MERIMX Yy V7L —a v
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JERR IS S, BUSHREO £ RIC 0 £

HEHHT 53 ba—FDOF A 24

controller cellular <slot>

BEREZ AT % CLI Ite gps enable
Ite gps mode standalone
GE) REZAMILEE, 7 LOEREZ ANET
WERH D £,
nmea Z X E T D7D CLI Ite gps nmea

nmeaudp V7 v M &EFET D CLI

Ite gps nmea ip udp <source_ip> <destination_ip>
<destination_port>

show running-config TaX & & 789 % CLI

show run | sec controller cellular<slot>

GPS i) & i 9 % show 2~ K

show cellular <slot> gps

show controller cellular <dot> | inc GPS

I0x 1> GPSnmea NT 7 4 w7 ~DT 7 & A

E— LY

FRy s awr R

debug cellular<dot> messages gps

debug cdlular<dsot> messages nmea
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DLFOFEINEIZHE-> T, AX L FTarE—RCLIE®LVT—%5 L% GPS FHIICRTELET,

)

(G¥) 4G LTE-Advanced O34, dotBl#iE. V—% 2oy b, EVa—1 A0y b, BEOER—k
AT ALDOT, 2T v a TRULNET (0/4/0) .

\)

GE¥)  I10SXE17.9.1 LI, GPSIZF 7+ /v N THENZ /R0 £,

FE
OV RERETIVa Y B
AT w 71 | configureterminal a7 4 X2l — gy T— REEBLET,
1
Router# configure terminal
R 72 |controller cellular dot ayhe—I LT —ar7 4 Xal— g F—
f5 NaBta L ET,
Router (config)# controller cellular 0/4/0
R T w73 |ltegpsenable (EE) 77 /L FTiE, GPSBEZTY, a5 H
i - DEHTGPS NN SN TN DIEE, Z0a<wy

RZFH L TH—E 2B EZ AT L ET,

Router (config-controller)# lte gps enable

Z 7w 7 4 |ltegps mode standalone ZH v RTry GPS E— FEEMCLET,
1 -
Router (config-controller)# lte gps mode standalone

AFw 7S5 |end ayhp—5 ar7 4 X¥al—3igr E— REK
i - T L. %M EXEC £— FIZREY £,
Router (config-controller)# end

AT 7 6 |test cellular slot modem-power-cycle GPS L, EF LAOEROHHRARIZOHAGNTIRY
1 - E3
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Router# test cellular 0/4/0 modem-power-cycle

ATy T17

show cellular slot gps
1 -

Router# show cellular 0/4/0 gps
GPS Feature = enabled
GPS Mode Configured =
GPS Port Selected = Dedicated GPS port

GPS Status = GPS coordinates acquired

Last Location Fix Error = Offline [0x0]
Latitude = 37 Deg 25 Min 4.8915 Sec North
Longitude = 121 Deg 55 Min 8.5627 Sec West
Timestamp (GMT) = Wed Nov 7 21:54:18 2018

standalone

Fix type index = 0,

Satellite Info

Satellite
*

Satellite
Satellite
Satellite

*

Satellite

*

Satellite

*

Satellite

*

Satellite
*
Satellite #10, elevation
Satellite #14, elevation
''... truncated ....!!
Router#

Height = 8 m

elevation 45, azimuth 303, SNR 20
#3,
#8,

#11,

elevation 15, azimuth 296, SNR 21
elevation 9, azimuth 227, SNR 27 *
elevation 41, azimuth 270, SNR 27

#18, elevation 64, azimuth 258, SNR 29

elevation 35, azimuth 303, SNR 22

elevation 51, azimuth 140, SNR 24

#32, elevation 46, azimuth 43, SNR 22

25,
68,

97,
26,

SNR 0O
SNR 0O

azimuth
azimuth

W& GPS T — X DR EERLET,

« GPS DIRFENEH (GPS #£%), GPS B, GPSH
)

RESNZGPS E—F (R¥ Y K7 ny)
GPS DALER L OF A LAY T
GPS f# 21

GPS tfe (A2 £ 7213 %))

« BIREN/=GPSA— K (FEH GPS, LUV
T A7 LEED GPS R— 1)

ATv78

show cellular dot gps detail
1 -

Router# show cellular 0/4/0 gps detail

GPS Feature = enabled

GPS Mode Configured = standalone

GPS Port Selected = Dedicated GPS port

GPS Status = GPS coordinates acquired

Last Location Fix Error = Offline [0x0]
Latitude = 37 Deg 25 Min 4.9282 Sec North
Longitude = 121 Deg 55 Min 8.5209 Sec West
Timestamp (GMT) = Wed Nov 7 21:53:52 2018

7 m
standalone

Fix type index = 0, Height =
HDOP = 1.5, GPS Mode Used =

Satellite

Satellite

Satellite
*

Satellite
*

Satellite

elevation 9, azimuth 227, SNR 31 *

#11, elevation 41, azimuth 270, SNR 32

#18, elevation 64, azimuth 258, SNR 33

#22, elevation 35, azimuth 303, SNR 26

GPS 7 — X Ot TR LE T,
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Satellite #31, elevation 51, azimuth 140, SNR 27
*

Satellite #32, elevation 46, azimuth 43, SNR 22
Satellite #1, elevation 45, azimuth 303, SNR 0
Satellite #3, elevation 14, azimuth 296, SNR 0
'11. .. truncated!!!

Router#

NMEA 7—2 X R —Z U7 DEME

SER NMEA 2.0 Xfits GPS 7 v % 77 r—3 3 0~ GPSNMEA 5T —4% A U —=3 7
I%. Cisco 4G LTE Advanced. THZNZTE £,

)

GE)  ZO#EIX. LTEGPS ORE L AL NEEICHE T LTWA Z L 2R L LTWET,

Flg
ARV REEET7IVa Y B
R T 71| configureterminal Ay T4 F¥al—gr E— REBBLET,
1
Router# configure terminal
R w 72 |controller cellular slot ayhe—o VT —ar T 4 FXal— g F—
i - RZBBLET,

Router (config) # controller cellular 0/4/0

R 7 3 |ltegpsnmea {ip | udp [source address][destination NMEA %A% L% ¥, Cisco 4G LTE Advanced %
address][ destination port] } IPNMEA D&% F— k LTWEF. Lo T.
- PAUE=—T a2 ABLRI I TN E =T A
AF T a A TEERA,

Router (config-controller)# lte gps nmea ip

F720%

Router (config-controller)# lte gps nmea

25w F4|end ayvheg—F a7 4F¥alb— g EF— FEK
i - T L. ¥ EXEC £ — FIZRY £,
Router (config-controller)# end

AT 75 |test cellular slot modem-power-cycle GPSIE, T LAOERDOFHRAZRIZOHEGHII2Y
1 E R

Router# test cellular 0/4/0 modem-power-cycle
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show cellular slot gps
1 -

Router# show cellular 0/4/0 gps

GPS Feature = enabled

GPS Mode Configured = standalone
GPS Port Selected = Dedicated GPS port

GPS Status = GPS coordinates acquired
Offline

Last Location Fix Error =

[0x0]

Latitude = 37 Deg 25 Min 4.8915 Sec North

Longitude = 121 Deg 55 Min 8.5627 Sec West

Timestamp (GMT) = Wed Nov 7 21:54:18 2018

Fix type index = 0, Heigh
Satellite Info

Satellite #1, elevation 4
*

Satellite #3, elevation 1

Satellite #8, elevation 9

Satellite #11, elevation
*

Satellite #18, elevation
*

Satellite #22, elevation
*

Satellite #31, elevation
*

Satellite #32, elevation
*

Satellite #10, elevation
Satellite #14, elevation
... truncated ....!!
Router#

t =

5,

5,

41,

64,

35,

51,

46,

25,
68,

8 m

azimuth 303,

azimuth 296,
, azimuth 227,

azimuth

azimuth

azimuth

azimuth

azimuth

azimuth
azimuth

270,

258,

303,

140,

SNR 20

SNR 21
SNR 27 *

SNR 27

SNR 29

SNR 22

SNR 24

43, SNR 22

97, SNR O

26, S

NR O

WD GPS T — % DEKEFRLET,

« GPS DIRFETS R (GPS %0, GPS Hf5. GPSH
Zh)

BREENTZGPSE— R (R¥ L K7 mrY)

GPS DNLEB L OH A L AH T IEHR
GPS #2115 H
GPS B&rE (A %h & 7= 13 8E%h)

BRI N7ZGPSA— b (FEAH GPS, BLUVNA
7 A7 LEBED GPS R— 1)

ATy T17

show cellular dot gps detail
fi

Router# show cellular 0/4/0 gps detail

GPS Feature = enabled

GPS Mode Configured = standalone
GPS Port Selected = Dedicated GPS port

GPS Status = GPS coordinates acquired
Offline

Last Location Fix Error =

[0x0]

Latitude = 37 Deg 25 Min 4.9282 Sec North
Longitude = 121 Deg 55 Min 8.5209 Sec West
Timestamp (GMT) = Wed Nov 7 21:53:52 2018

Fix type index = 0, Heigh
HDOP = 1.5, GPS Mode Used

Satellite Info

Satellite #8, elevation 9

Satellite #11, elevation
*

Satellite #18, elevation
*

Satellite #22, elevation
*

t =

, azimuth 227,

41,

64,

35,

7 m

standalone

azimuth

azimuth

azimuth

270,

258,

303,

SNR 31 *

SNR 32

SNR 33

SNR 26

GPS 77— ¥ Ol R LET,
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Satellite #31, elevation 51, azimuth 140, SNR 27
*

Satellite #32, elevation 46, azimuth 43, SNR 22
Satellite #1, elevation 45, azimuth 303, SNR 0
Satellite #3, elevation 14, azimuth 296, SNR 0
'11.. . truncated!!!

Router#

TILS—AR—XGPSDT/IN\NVYT

WDavr REFHALT, BT —_X—ZGPS OEEEZT Ny 7 LET,
» debug cellular <slot> messages gps

« debug cellular <slot> messages nmea

GPS & NTP /By ¥ [FEA

ZOMEEIZEY . L—ZDLTE EF A (LM960 <) 7750 NTP OREZJR & LT GPS
MRAEM72 D £,

GPSHEIIZA R T X L0V —RA L LTHREL . IOSNTP — R—[ZIA T XL 1T A AL L
THEBEL £, WICZIOSNTP #—R—MMENTP 7 A4 7 F (AT EZL2BLWN3) &7
vy 7 EEN RS E T,

NTP 7 1 v 7 FIHIMSRE 2 I 51212, £ TEALTFT—FET L GPS ZANCTHLENRH Y £
T kDI aroa<wy REESIBLTL E X0,

ARSI A AR —T (4R
LTE GPS W[ % NTP #6212 L CTHZNCTAHI121%. RO CLI A L TRETHIHLERH Y
F9, CLINRESNTWARWEEE ., LTE £7 L8H T GPS 12 X » THS S #v7- LTE BrRi i

BEZIRIC 72 0 £8 A,
OB TIE, CLIZEHLC, /1 v F—T =2 AT LERZHRE L TCERLET,

\}

GE) BELIYELLTWARR Y MILTEETIANEEINTWVWAZ 2R L TLIEE N,

Route (config) # ntp refclock gps interface <Cellular Interface>

Router (config) # ntp refclock gps interface ?
Cellular Cellular WAN interface

ERED CLIBRES LD &, FXTD NTP CLI @ show =~ > FIZ LTE £7 L) b ORffi] &
S B I N R e U S
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Router#show cellular 0/1/0 gps

GPS Feature = enabled

GPS Mode Configured = standalone

GPS Port Selected = Dedicated GPS port

GPS Status = GPS coordinates acquired

Last Location Fix Error = Offline [0x0]
Latitude = 37 Deg 25 Min 5.1159 Sec North
Longitude = 121 Deg 55 Min 8.4338 Sec West
Timestamp (GMT) = Thu Apr 22 02:03:07 2021
Fix type index = 0, Height = 28 m

Satellite Info

Satellite #5, elevation 39, azimuth 49, SNR 29 *
Satellite #10, elevation 1, azimuth 212, SNR 22
Satellite #12, elevation 2, azimuth 164, SNR 22
Satellite #15, elevation 23, azimuth 130, SNR 25
Satellite #16, elevation 7, azimuth 323, SNR 26
Satellite #18, elevation 51, azimuth 286, SNR 32
Satellite #20, elevation 73, azimuth 188, SNR 29
Satellite #23, elevation 30, azimuth 206, SNR 28
Satellite #25, elevation 29, azimuth 189, SNR 25
Satellite #26, elevation 25, azimuth 305, SNR 29
Satellite #29, elevation 75, azimuth 53, SNR 31 *
Satellite #2, elevation 0, azimuth 74, SNR 0

* % o X

Satellite #13,
Satellite #78,
Satellite #77,

elevation 15,
elevation 21,
elevation 26,

azimuth 94, SNR 0
azimuth 309, SNR 31 *
azimuth 250, SNR 14

Satellite #76, elevation 4, azimuth 203, SNR 24
Satellite #65, elevation 19, azimuth 170, SNR 24
Satellite #88, elevation 19, azimuth 299, SNR 29 *
Satellite #87, elevation 47, azimuth 337, SNR 30 *
Satellite #71, elevation 38, azimuth 50, SNR 28 *
Satellite #72, elevation 49, azimuth 125, SNR 24
Satellite #70, elevation 0, azimuth 0, SNR 0
Satellite #86, elevation 31, azimuth 70, SNR 0
Satellite #1, elevation 13, azimuth 185, SNR 0
Satellite #7, elevation 19, azimuth 53, SNR 0
Satellite #19, elevation 16, azimuth 157, SNR 0
Satellite #24, elevation 28, azimuth 300, SNR 0
Satellite #31, elevation 40, azimuth 239, SNR 0
Satellite #33, elevation 64, azimuth 12, SNR 0 **

BEAJRE LCGPS 2T 29I/ v H—T = AEHRELET,

Router#config term

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #ntp refclock gps interface Cellular0/1/0
Router (config) #end

T va R LET,

Router#show run | sec ntp
ntp refclock gps interface Cellular0/1/0

Router#show ntp associations

tin
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address ref clock st when poll reach delay offset disp
~127.127.5.1 .GPS. 0 - 16 0 0.000 0.000 16000.
* sys.peer, # selected, + candidate, - outlyer, x falseticker, ~ configured

Router#show ntp status

Clock is synchronized, stratum 1, reference is .GPS.

nominal freqg is 250.0000 Hz, actual freq is 249.8750 Hz, precision is 2**10
ntp uptime is 393200 (1/100 of seconds), resolution is 4016

reference time is E42B582E.00022760 (02:04:30.000 UTC Thu Apr 22 2021)

clock offset is -0.0328 msec, root delay is 0.00 msec

root dispersion is 7939.08 msec, peer dispersion is 7937.98 msec

loopfilter state is 'CTRL' (Normal Controlled Loop), drift is 0.000499999 s/s
system poll interval is 64, last update was 6 sec ago.

Yang ETILDHYHR— k

Yang E7 /L OHR— I, LFO CLI CHHTE %7,

Y

GE) FELIS>ELTWAEZT Y MILTEET ANEESNTNASZ L 2R LTI EE N,

ROa<xy REFEHLT, BEATF—A L F—T oA ADZA LAZ T % NIP VY —AL LT
E LET

ntp refclock gps interface <cellular 0/x/0>

ROa<wy REFHLT, EAT7—A L F—T 2 ADZA LAZ T % NIP VY —AL LT
SN L ET,

[no] ntp refclock gps interface <cellular 0/x/0>

N

GE) BEETNMIIE, ET VT 7 A L Cisco-I0S-XE-ntp.yang i f T& £7,

Yang E7 /LDl
LT —2m v b1

<rpc xmlns="urn:ietf:params:xml:ns:netconf:base:1.0" message-id="101">
<edit-config>
<target>
<running/>
</target>
<config>
<native xmlns="http://cisco.com/ns/yang/Cisco-I0S-XE-native">
<ntp>
<refclock xmlns="http://cisco.com/ns/yang/Cisco-I0OS-XE-ntp">
<gps>
<interface>Cellular0/1/0</interface>
</gps>
</refclock>
</ntp>
</native>
</config>
</edit-config>
</rpc>
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<rpc xmlns="urn:ietf:params:xml:ns:netconf:base:1.0" message-id="101">
<get-config>
<source>
<running/>
</source>
<filter>
<native xmlns="http://cisco.com/ns/yang/Cisco-I0S-XE-native">
<ntp>
<refclock xmlns="http://cisco.com/ns/yang/Cisco-I0S-XE-ntp"
xmlns:nc="urn:ietf:params:xml:ns:netconf:base:1.0" nc:operation="delete"/>
</ntp>
</native>
</filter>
</get-config>
</rpc>

A AE DOHIER

<rpc xmlns="urn:ietf:params:xml:ns:netconf:base:1.0" message-id="101">
<edit-config>
<target>
<running/>
</target>
<config>
<native xmlns="http://cisco.com/ns/yang/Cisco-I0S-XE-native">
<ntp>
<refclock xmlns="http://cisco.com/ns/yang/Cisco-I0S-XE-ntp"
xmlns:nc="urn:ietf:params:xml:ns:netconf:base:1.0" nc:operation="delete"/>
</ntp>
</native>
</config>
</edit-config>
</rpc>

Linux £720X10x 27 F 06, RO tty # NMEA b7 7 4 v Z IR CTE £,
* /dev/ttyTun9
* /dev/ttyS2

Bl - GPS 7T Hr— a3 DR b —N~DEH

GPS 77V lr—varuhR AT HYE—RF B —NIINMEA T —¥ %7 (— R TX 7,
P, A=y b =T NEHEALT, I LAN HDVEWAN R h U — 7 H
T—H *&ﬁf%i?‘ TTV =g T TAR—REYR— ML TWBEE, TV
TR —FxZIab—rary ol 7 A%2ET LT, LAN £7213X WAN #5 CIRAET U 71
N— M EAER L £,
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(F)  Microsoft Streets & Trips £, Microsoft ® Web %1 "6 X4 7 — RKTEL, T4V A Y
72T T,

Cisco 4G LTE-Advanced % IP #%H C Microsoft Streets & Trips 23EN{ET 2 PC (8¢ D 1213,
WO FNEEFATLET,

1. 4—Y%Fv N7 —TNTPCEN—FEDRTET,

2. PCLN—HXTping &F(TTELHZLEAMERLET,

3 PCOVITNR—FUXA LI ZEEELET,

4. )—% D NMEA RN— MIEHET 2MAET ) 70 R— M2l L £7,
5. PC T Microsoft Streets & Trips Z2#h L 9,

6. [GPS Menu] Z#R L E7,

7. [Start Tracking] #7 V v 7 LE 7,

8. /L—% Cshowcelular 0/40gps 2~ > RO DL VIIET ¢ v 7 AT LI2GA, Bl
TENLIEN 7 7 7R &, ZOHSEF L ET A ENTZREEAD Ky N — Y LR
vy FICRRSINET,

CE) NMBZ74 v 7 AZEFEELTHRWES. Microsoft 7 7V 7 —> a ANIZA LT T Réo
TSN £,
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