X1t GMS FREE PVT £ Android
i) 9=]

\I |
/@‘
m:)/_
:J///q/
ke
)
e




= [ 3O PPPPRRE R 2
| [OOSR 3
LT ZBEEAY ot esssssass s sssssass s
1.2 JEFBTBREL vttt
13 TEM cerieneeeecereieiasseessessssaasss s ssssssss s s
11135 2 = [0 [ 257500 HEix! REXBE.
EPIRIEREFEREREE oo HiR! KEMNBE,
30 JEUATER oo HR! REXBE,
32 AR Tttt sttt faR! RENBE,
K T BiR! REXPE,



1 5|

1.1 REEN
GNSS e PVT BOtYEE8E, Android HRRITS 8.

A

1.2 1&EFEE
AAYTREREE AR AR. MRARE,

1.3 X
gps.defautl.so: Android &% EiRINIZE, MiZiRE _EFKE gnss $EH@ENT, LiRZEI framework,

app E.
PVT: gnss #EHRESMERRENE, BUkGER TEbeA,



2

Ehl PVT 1Y

N EEBIROT -

D3 00 40 65 24 0C 28 00 00 00 7F 00 12 00 00 00 00 00 FF E5 38 A9 D4 8E 01 00 00 00 00 00 00

00 3E 40 00 00 00 00 00 00 00 00 BC DE OA 71 42 44 1B 41 00 00 00 00 00 40 8F 40 00 D7 24 B6

EO FO F2 C1 00 00 00 00 00 00 34 40 05 00 43 00 28 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA

4E 00 00 00 00 00 00 00 00 16 FO 9F 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 40 DE 4C

1040 9A 99 99 99 99 99 B9 3F OE CB ED 44 29 1B 81 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 28

0001 000082010001 0000 00 68 3E8C4E 00 00 00 00 00 00 00 00 14 24 05 00 00 00 00 00

10 00 00 00 00 00 00 00 00 00 00 80 C6 42 10 40 9A 99 99 99 99 99 B9 3F 4B 93 92 4C 29 1B 81

41 9A 99 99 99 99 99 A9 3F 05 00 43 00 07 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E 00 00

00 00 00 00 00 00 7C FD 9C 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 20 41 CE 10 CO 9A

999999 99 99 B9 3F 2B AE 6C 13 3B 22 81 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 27 00 01 00

0082 01 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 A4 70 A2 5F D1 8E 01 00 10 00 00

00 00 00 00 00 00 00 00 A0 24 D9 50 CO 9A 9999 99 99 99 B9 3F 29 0C 65 09 29 15 81 41 9A 99

99999999 A9 3F 050043 00 10 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00

00 00 00 DB AA 96 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 CO 3D FC 5B CO 9A 99 99

999999 B9 3F40 C6 BT 1F 65 31 81 41 9A 99 99 99 99 99 A9 3F 01 00 43 00 1B 00 01 00 00 82

01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00 00 00 00 00 5D E9 3D A5 D4 8E 01 00 10 00 00 00 00

00 00 00 00 00 00 EO AB 6D 6F 40 9A 99 9999 99 99 B9 3F 03 2C TA D8 CO 17 73 41 9A 99 99

999999 A9 3F 01 0043 00 1B 00 01 00 00 82 01 00 01 00 00 00 68 3E 8C 4E 00 00 00 00 00 00

00 00 10 5A 03 00 00 00 00 00 10 00 00 00 00 00 00 00 00 00 00 00 12 6F 6F 40 9A 99 99 99 99



N O sn
ALLYSTAR V1.1

99B93F7D3B1309C11773419A99 99999999 A9 3F 05 0043 00 2B 00 01 00 00 82 01 00
OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 DA 29 65 62 D1 8E 01 00 10 00 00 00 00 00 00
00 00 00 00 60 CB 91 6F CO 9A 9999 99 99 99 B9 3F F1 F1 3A 10 65 EC 74 41 9A 99 99 99 99 99
A9 3F 05 0043 00 2B 00 01 00 00 82 01 00 01 00 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 4C
76 0C 00 00 00 00 00 10 00 00 00 00 00 00 00 00 00 00 80 42 92 6F CO 9A 99 99 99 99 99 B9 3F
FF 1992 43 65 EC 74 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 03 00 01 00 00 82 01 00 OF 43 00
00 EE 18 BA 4E 00 00 00 00 00 00 00 00 A1 1F 96 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00
0000C9CO15409A 9999999999 B9 3F 73 E1 01 06 B3 32 81 41 9A 99 99 99 99 99 A9 3F 05
0043 00 0A 0001 00008201 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 73 9A 6E 5F
D18E 0100 1000 00 00 00 00 00 00 00 00 00 00 42 86 32 CO 9A 99 99 99 99 99 B9 3F CC 8A B6
62 7B 9181 41 9A 99 99 99 99 99 A9 3F 04 00 43 00 C7 00 01 00 00 82 01 00 OF 40 00 00 01 CE
BB 4E 00 00 00 00 00 00 00 00 71 09 FD A1 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 A0 9C
4B 14 40 9A 99 99 99 99 99 B9 3F 24 CC 81 9F 64 59 81 41 9A 99 99 99 99 99 A9 3F 04 00 43 00
C7 0001 000082010001 00000068 3E 8C 4E 00 00 00 00 00 00 00 00 E3 B5 09 00 00 00 00
00 10 00 00 00 00 00 00 00 00 00 00 AO AB 64 14 40 9A 99 99 99 99 99 B9 3F 61 CCB1 BB 64 59
8141 9A 99 99 99 99 99 A9 3F 050043 00 09 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E 00
00 00 00 00 00 00 00 52 24 6A 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 A0 3C E5 63 CO
9A 99 99 999999 B9 3F 5C AD 08 A7 2E9C 81 41 9A 99 99 99 99 99 A9 3F 06 00 43 00 07 00 01
00 00 82 01 00 OF 5C 00 00 01 CE BB 4E 00 00 00 00 00 00 00 00 34 8A 75 A4 D4 8E 01 00 10 00
00 00 00 00 00 00 00 00 00 80 DC 80 35 40 9A 99 99 99 99 99 B9 3F 80 7C F9 2A DF D8 76 41
9A 9999 99 99 99 A9 3F 01 00 43 00 04 00 01 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00

00 00 00 00 00 53 C5 20 A5 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 EO B4 BA 62 40 9A 99

Confidential 4 Copyright © ALLYSTAR %57\, $£13m

20253 H7H



N O sn
ALLYSTAR V1.1

9999 99 99 B9 3F A5 05 2B 50 88 A3 73 41 9A 99 99 99 99 99 A9 3F 01 00 43 00 04 00 01 00 00
82010001 00 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 7E BA 04 00 00 00 00 00 10 00 00 00
00 00 00 00 00 00 00 EO 4F B9 62 40 9A 99 99 99 99 99 B9 3F 1F 67 4F 93 88 A3 73 41 9A 99 99
9999 99 A9 3F 04 00 43 00 C2 00 01 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00 00 00
0000 3E 3D 56 A1 D4 8E01 00 10 00 00 00 00 00 00 00 00 00 00 20 79 08 4D 40 9A 99 99 99 99
99 B9 3F 9A 04 2B 2B 6E E9 82 41 9A 99 99 99 99 99 A9 3F 04 00 43 00 C2 00 01 00 00 82 01 00
01 00 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 6E C2 OA 00 00 00 00 00 10 00 00 00 00 00 00
00 00 00 00 A0 05 0C 4D 40 9A 99999999 99 B9 3F FA B9 EC 58 6E E9 82 41 9A 99 99 99 99 99
A9 3F 05 0043 00 0B 000100 00820100 OF 4000 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 4D
0B 5A 62 D1 8E01 00 10 0000 00 00 00 00 00 00 00 00 80 B3 9A 2E CO 9A 99 99 99 99 99 B9 3F
3CDE68 FD BA 217541 9A 99999999 99 A9 3F 06 0043 00 1E 00 01 00 00 82 01 00 OF 5C 00
00 01 CE BB 4E 00 00 00 00 00 00 00 00 60 89 55 A4 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00
00 EO0 27 DO 5E 40 9A 999999 99 99 B9 3F 37 1F 86 A9 61 72 77 41 9A 99 99 99 99 99 A9 3F 05
0043 00190001 0000820100 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 BE 3F 4C 62
D18E 0100 1000 00 00 00 0000 00 00 0000 A0 68 16 44 40 9A 99 99 99 99 99 B9 3F 6A A9 D4
C5E663 7541 9A 9999999999 A9 3F 050043 00 3B 0001 0000820100 O0F 400000 EE 18
BA 4E 00 00 00 00 00 00 00 00 31 98 65 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 40 80
E9 26 40 9A 99999999 99 B9 3F C4 80 9D B3 16 A7 81 41 9A 99 99 99 99 99 A9 3F 03 00 43 00
14 00 01 00 00 82 01 00 CF 40 00 00 7E 1B BF 4E 00 00 00 00 00 00 00 00 B5 BB E8 2F BC OF 00
00 10 00 00 00 00 00 00 00 00 00 00 A0 6B 1A 7C CO 9A 99 99 99 99 99 B9 3F B5 DD DA 3A 60
6D 73 41 9A 9999 99 99 99 A9 3F 05 00 43 00 3C 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E

00 00 00 00 00 00 00 00 33 52 4E 5F D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 60 58 3D 24

Confidential 4 Copyright © ALLYSTAR %56 T, $£13m

20253 H7H



N O sn
ALLYSTAR V1.1

40 9A 9999 99 99 99 B9 3F AF F4 87 FD E7 DE 81 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 22 00
01 000082 01 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 06 17 2F 62 D1 8E 01 00 10
00 00 00 00 00 00 00 00 00 00 20 5F 19 71 40 9A 99 99 99 99 99 B9 3F 06 89 49 A7 C4 EF 75 41
9A 9999 99 99 99 A9 3F 05 0043 00 22 00 01 00 00 82 01 00 01 00 00 00 68 3E 8C 4E 00 00 00
00 00 00 00 00 32 2A 04 00 00 00 00 00 10 00 00 00 00 00 00 00 00 00 00 00 6C 19 71 40 9A 99
99999999 B9 3F TC 3F 9D F4 C4 EF 75 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 17 00 01 00 00
82 01 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00 00 34 BD 14 62 D1 8E 01 00 10 00 00 00
00 00 00 00 00 00 00 80 92 C1 6F CO9A 999999 99 99 B9 3F 4C 2E 43 1F 2A 6E 76 41 9A 99 99
9999 99 A9 3F 01 00 43 00 09 00 01 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00 00 00
00 00 0C 0B E8 A4 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 20 OF 49 67 CO 9A 99 99 99 99
99 B9 3F AE 12 FA 00 A3 B3 74 41 9A 99 99 99 99 99 A9 3F 01 00 43 00 09 00 01 00 00 82 01 00
01 00 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 3B 09 09 00 00 00 00 00 10 00 00 00 00 00 00
0000 00 00 EO 33 4A 67 CO9A 9999999999 B9 3F 77 43 76 3B A3 B3 74 41 9A 99 99 99 99 99
A9 3F 04 00 43 00 C3 0001 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00 00 00 00 00 4B
4D D7 A1 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 40 F3 82 2F 40 9A 99 99 99 99 99 B9 3F
9A D5 AD E7 E4 B3 8141 9A 999999 99 99 A9 3F 01 0043 00 10 00 01 00 00 82 01 00 OF 40 00
00 01 CE BB 4E 00 00 00 00 00 00 00 00 74 C6 DE A4 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00
0000 F1 8A 76 40 9A 99 99 99 99 99 B9 3F FB 3B 63 50 17 EO 74 41 9A 99 99 99 99 99 A9 3F 03
0043 00070001 0000820100 CF 40 00 00 FE 4E BF 4E 00 00 00 00 00 00 00 00 4C 2E B6 2F
BC OF 00 00 10 00 00 00 00 00 00 00 00 00 00 CO FF BB 81 40 9A 99 99 99 99 99 B9 3F 07 DE C5
AA DB 5F 74 41 9A 99 99 99 99 99 A9 3F 04 00 43 00 C4 00 01 00 00 82 01 00 OF 40 00 00 01 CE

BB 4E 00 00 00 00 00 00 00 00 08 EE 17 A2 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 A0 4A

Confidential 4 Copyright © ALLYSTAR $7 7w, $£13m

20253 H7H



/3 cy =]

\Y// ALLYSTAR V1.1

1A 51409A 9999 99 9999 B9 3F A3 0A 38 22 E5 18 81 41 9A 99 99 99 99 99 A9 3F 01 00 43 00
1F 00 01 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00 00 00 00 00 E7 53 9B A4 D4 8E 01
00 10 00 00 00 00 00 00 00 00 00 00 AO 4F 2D 7B 40 9A 99 99 99 99 99 B9 3F 5947 11 76 9D 23
76 41 9A 99 99 99 99 99 A9 3F 05 00 43 00 29 00 04 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E 00
00 00 00 00 000000 34 FED8 61 D1 8E01 00 10 00 00 00 00 00 00 00 00 00 00 80 C3 22 7A 40
9A 99 99 99 99 99 B9 3F 39 54 DE 7E BF 8C 77 41 00 00 00 00 00 00 24 40 05 00 43 00 29 00 01
000082010001 00 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 BA 9E 09 00 00 00 00 00 10 00
00 00 00 00 00 00 00 00 00 EO 8A 23 7A 40 9A 999999 99 99 B9 3F C9 6D 6B 76 CO 8C 77 41 9A
99999999 99 A9 3F 01 0043 00 1A 00 01 00 00 82 01 00 OF 40 00 00 01 CE BB 4E 00 00 00 00
00 00 00 00 9C AC 8B A4 D4 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 20 FF D5 77 40 9A 99 99
9999 99 B9 3F 40 BA FF 59 B3 6E 76 41 9A 99 99 99 99 99 A9 3F 01 00 43 00 1A 00 01 00 00 82
0100 0100 00 00 68 3E 8C 4E 00 00 00 00 00 00 00 00 3E 38 08 00 00 00 00 00 10 00 00 00 00
00 00 00 00 00 00 00 D5 D5 77 40 9A 99 9999 99 99 B9 3F C2 17 BO CAB3 6E 76 41 9A 99 99 99
9999 A9 3F 050043 00 1C 00 01 00 00 82 01 00 OF 40 00 00 EE 18 BA 4E 00 00 00 00 00 00 00
00 EF 88 B6 61 D1 8E 01 00 10 00 00 00 00 00 00 00 00 00 00 A0 6B 68 83 CO 9A 99 99 99 99 99

B9 3F 55 81 5D 26 08 32 78 41 9A 99 99 99 99 99 A9 3F 93 AA 44

RS

0xD3 0x00 = 0x40 0x65 2bytes 1byte OxAA 0x44

IR, HESKEIRE 0xD3 0x00, FEAIEERVEIESLA MsgID RE, T AEEFRXS.

Confidential 4 Copyright © ALLYSTAR $8 W, #£13m

20253 RH7H



N\ A=
\Y// ALLYSTAR

GMS Structure (1/2)

+ Header: 2 byte

0x04 and 0x24

. MSG ID: 2 byte
6001

» Length: 2 byte

« Payload: 68 + 76*(#meas) byte

» Checksum: 1 byte
Range: MSG ID ~ Payload

+ Tail: 2 byte
OxAA an Oxd44

V1.1

Header | MSGID

Length- |

Payload

Checksum

Tail

GMS Structure (2/2)

» Length = GNSS Clock Size + GNSS Measurement 2 Size

Part 1 Size

= 68

Part 2 Size = 76*(#meas)

Header | MSGID | Length

Payload

Checksum

Tail

GNSS Clock

GNS55 Measurement

|. meas 1

meas 2

meas 3 meas 4

meas N
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Field

Comments

measurernent_caunt 2 - Furmber of Mmeasurement

Feserved 2 2 Resarned

flags uz - GrssClockFlags

leap_secand [ ¥ G Leap pecond data

wv_chock_discontinuity_co | U4 . A “discontinuity” is meant to cover the cose of a switch

et from ene source of ¢lock to another

time_ns i ns The GHSS receiver intermal clock value, This is the local
hardware ciock value

time_inmcertainty_ns 2418 fs 1-Sigma incertainty assocatsd with the clock's imein
nEnaEeconds

fusdl_bias_nz 8 ne The difference betwesn hardware clock (time' field) inside
GPS receiver and the true GPS time since 00002 January 6,
1380, n nancseconds

bias_ns RA ns The error estimate for the sum of this and the full_bias_ns
i3 the bims_uncertainty_ns

beas _uncertainty_ns 24} | ns 1-Segma incertainty assocated with the local estmate of
GPS time (clock bias) in nanoseconds

drift_nsps 25} ne The clock's drift in nanoseconds (per second)

| dirift_uncertainty_nsps AR ns 1-Sigma uncérlainty assocaied with the clock's dniftim
[ nanoseconds (per second)

Comments

constelaton L GnasConsiellationType

mubtipath_indicaior u - Gnsshultipathindscator

Code type un Code type {Represented by letters, for instance, 'A° 8}

&_nl_dbhz un d8-Hz Cartier 10 noise dénsily ratio

ad 12 Satefiite vehscle ID number

accumulated_delta_range | UZ - Accumulated delta range's state

_state

flags 11 GrssMeaswementFlags

state 4 GnssheasurementState

carrier_freguency_hz R4 hz Carrier frequency at which codes snd messages are
mzdulated

time_offset_ns Ra ns Time offiset at which the measurement was taken in
nandsscands.

recehied_sv_time_in_na 18 ne The received GNSS Time-nlf-Weak &t the measurement
time, in nanoseconds.

received_sv_time_uncertaj | 18 ns 1-Sigma uncertainty of the Received GPS Time-of-Week in

nty_in_ns nangseconds

V1.1

Scale Unil Comments
psevdorange_rate_mps RE . mi's Pseudorange rate at the timestarmp in m/s
peeudorange_rate_uncert | RE - mis 1-Sigma uncertainty of the pseudorange_rate_mps
ainty_mps
accumulated_delta_range RE& - m Accumulated delta range since the last channel reset in
m meters.
accumulated_delia_range | RE . m 1-Sigma uncertainty of the accumulated delta range in
Juncertainty_m meters
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32 BUR LR
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