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PPP VS RTK (Real-time processing)

RTK

4 R

2\ ; ;é%
\ 1 4
\ | ’
\ | Y
\ Y
\ ! ’

\ I /

Base Station > User
RTCM

-Base station is needed (With Internet)
Pseudorange, Carrier phase,
Precise position at Base station

-Instantaneous cm-level position(<10km)
KHigh density CORS network or VRS /
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g jii User
-Single Station

-Convergence time(~30 minutes)
-Correction data
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Correction data

Orbit and Clock correction, Code phase bias---

Q) geographical limitations /
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Correction data(via Satellite) GNSS LAB
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Correction data(via Satellite) GNSS LAB
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Multi-GNSS 4 L6 Decoder )
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Pocket-SDR GNSS LAB
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- The RF front-end device have 2-CH Maxim MAX2771 GNSS RF front-end.
CH1 : GNSS L1 band (1525-1610 MHz)
CH2 : GNSS L2/L5/L6 band (1160-1290 MHz)
TCXO : 24.000 MHz
Sampling frequency : < 24 MHz(4[E]1£12MHz)

¥ https://github.com/tomojitakasu/PocketSDR

-Software attached with Pocket-SDR is written in Python 3,
Analysis IF Data, Acquisition, Tracking, Navigation Data Decoding.

*, PocketSDR - GNSS SIGNAL TRACKING - a x

SIG = L6E, PRN = 204, FILE = ..//sample/L6_20211226_082212_12MHz_IQ.bin, T= 13.00s
EZ-USB FX2LP MAX2771 x 2 GPS L]_C/A7L1C1L2C1L5 zz; | * sign(IP) E= 0.021 P= 0.121 L= 0.026 | IP-QP c!szgrl’gi
' ; L1C/A,L1C/B,L1S,L1C,L2C, { | ,
QZSS . R
L5,L5S,L6D,L6E o) T -
GALIELO E1B/C, E5a, E5b, E6B,E6C ool T e
BDS B1l. BIC. B2l, B2a, B2b. B3| O oy s ST e T e T

0.2

GLONASS L1C/A, L2C/A, L30C SO TS N S VU SR S|
NavIC L5-SPS °’° 1

-0.1

SBAS L1C/A7 |—5 w02 SYNC=-BF- #NAV= 12 #ERR= 0 #LOL= 0 NER= 0 5EQ= 0 (s}
e 3120 12‘ 2 12',4 12‘5 12‘8 13'0

8.78: 1ACFFCIDCC2183AES22 vas
NAV 9.78: 1ACFFC1DCC2183AE122390981D7084800006C0200994040002287FF8218BFFCCABDFFBESOFFFOOCLIFDFTS. ..
DATA 18.78: 1ACFFCIDCC2183AEL2 e
11.78: 1ACFFCIDCC2183AE22239098107104800000C02009908400D2007FF8270BFFCADSDFFBEBOFFFI1BLIFDFAF. ..

T.Takasu, An Open Source GNSS SDR: Development and Application, IPNTJ Next GNSS Technology WG, Feb 21, 2022



MADOCA-PPP(Compact SSR) GNSS LAB
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L6E Navigation Message
f Header Part(49bits) REED-SOLOMON CODE(256bits) —

Y

Data Part(1695bits)

-2000bits(2kbps)
Header Part(49bits)+Data part(1695bits)+ REED-SOLOMON CODE(256bits)=2000bits

-Using code shift keying (CSK) modulation

-Reed-Solomon error correction
-All QZSS satellites transmit L6 Message(J02,J03,J04,J07)

Message content & Interval

Nominal Table 4.2.2-3 Nominal Validity Period
Message Name .
Update Interval [s] Message Name Me;szg; Typ]e;H . 1‘;:211“'11(1[ ]
1l ype ‘alldity reriol 5
SSR MASK 30 Compact SSR Mask MT4073,1 *1)
GNSS Orbit Correction 30 Compact SSR GNSS Orbit Correction MT4073.2 60
K Compact SSR GNSS Clock Correction MT4073.3 10
GNSS Clcok Correction 5 Compact SSR GNSS Satellite Code Bias MT4073 .4 60
GNSS Satellite Code Bias 30 Compact SSR GNSS Satellite Phase Bias MT4073,5 60
- - Compact SSR GNSS URA MT4073,7 60
GNSS Satellite Phase Bias 30 Nl Message /A) ava)
GNSS URA 30 (*1) Validity interval of Compact SSR Mask is described in 4.2.2.2 .




MADOCA-PPP(Compact SSR) GNSS LAB

Iy Header Part(49bits) REED-SOLOMON CODE(256bits) —
L6 Message Data Part(1695bits)
Subframe(SF _
(SF) SN 5 P I 5 ey I = e lcycle SF = 30 seconds
) FIF| soss ) FIF] soss ) FIF| “soss
8475 bits 213 bits 8475 bitsl 617 bits 8475 bitsl é % bits
Sub Type (ST) Sub Typel Sub Type?2 I 0
r T T T T ——
T T T e e ——
Message GPS Epoch
CSSR Number Time Message Body
(12 bits) (12 bits)
Message
Message Sub Type ID J l |OD SSR &No. of GNSS
(4 bits) & Multiple Message Indicator

& SSR Update Interval
(13 bits)




ST1
ST2
ST3
ST4
STH
ST7

SSR Mask : ¥ S N7-BIE O AfEiatt 5k (307
(ST1A 7T a— P’C“%’Cb\fotb\iﬂm—m\

SSR M

Orbit Correction Message
Clock Correction Message

ask

Code Bias Message

Orbit Correction

Phase Bias Message
URA Message

SSR MaskTT#s

SUBFRAME1

1[E])

5 seconds

|« SUBFRAMIE 5 |
| &—————— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT [MS8) TRANSMITTED FIRST
| ! ! | 10 sec Header 5T4 Reed-salomon
|+ SUBFRAME 1 i
Osec | Header I sT1 T2 | Reed-solomon ] L SUBFRAME 5 |
l 1
ST4
| SUBFRAME 1 { 11 sec | Header | (continued) | Reed-solomon |
T
1sec | Header o1 Reed-solomon
(continued) ! SUBFRAME 5 |
ST4
L SUBFRAME 1 | 12 sec [ Header I (continued 573 I Reed-solomon |
sT2 tinued)
2sec | Header Reed-solomon
(continued] } SUBFRAME § i
1 1 573
| SUBFRAME 1 1 13 sec Header inued Reserved Reed-solomon
GF (continued)
3sec | Header . sT3 Reed-solomon
{continued) . .
b SUBFRAME 5 >
L !
I 5‘-'%3"””‘*] 1a | 14 sec | Hsaderl Reserved | Reed-solomon |
ST
4 Head R d| Reed-sol
| SUBFRAME 6 »|
[ 2 »
T 15 sec | Heedev'l QZNMA | Reserved l Reed-solomon |
Ssec | Header | QZNMA | Reserved | Reed-solomon |
| SUBFRAME 7 el
| SUBFRAME 3 »|
16 sec [ Header QZNVA I Reserved l Reed-solomon |
Gsec | Header QZNMA Reserved Reed-solomon
¢ I
1« SUBFRAME 4 ) |« SUBFRAME 8 |
7sec | Header | 17 513 | Reed-solomen | 17 sec I Header I 5T3 I Reed-solomon |
| SUBFRAME 4 | | SUBFRAME 8 ]
8sec Header 5T3 Reserved Reed-solomon 18sec | Header ST3 Reserved Reed-solomon
{continued)
| SUBFRAME 4 » } SUBFRAME 8 »|
9sec | Header Reserved | Reed-solomon | 19 sec [ Header I Reserved I Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
5~9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
10~14s MADOQCA-PPP MADOCA-PPP MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
20~24s| MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s| QZNMA QZNMA MADOQCA-PPP MADOCA-PPP MADOQCA-PPP

RDST1E TORLEAX Y 2 —
E S N7-E2 D Orbit Correction Message (30#

20sec

21 sec

22 sec

23 sec

24 sec

25 sec

26 sec

27 sec

28 sec

29 sec

Figure 4.1.1-2 Service assignment for the L6E message

Jix7F 30— FAAE])
(2 1[E])

| SUBFRAME 9 |

| Headerl ST5 | Reed-solomon |
I SUBFRAME 9 {

| Headerl STS (continued) | Reed-solomon |
I SUBFRAME 9 {

| Headerl ST5 (continued) | Reed-solomon |
I SUBFRAME 9 {

| Headerl STS (continued) | sT3 I Reed-solomon |
I SUBFRAME 9 >

| Header | ST3 (continued) Reserved| Reed-solomon |
|« SUBFRAME 10 >

| Headerl QZNMA | Reserved I Reed-solomon |
I SUBFRAME 11 |

| Headerl QZNMA | Reserved l Reed-solomon |
|« SUBFRAME 12 |

| Headerl sT3 | Reed-solomon |
I SUBFRAME 12 J

| Headerl ST3 (continued) Reserved | Reed-solomon |
I SUBFRAME 12 »|

| Header Reserved | Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)




ST1
ST2
ST3
ST4
STH
ST7

Clock Correction : SSR MaskTIsE X 7=

SSR Mask

Orbit Correction Message
Clock Correction Message
Code Bias Message

Phase Bias Message
URA Message

SUBFRAME1

5 seconds
1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
5~9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
10~14s MADOQCA-PPP MADOCA-PPP MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
20~24s| MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s| QZNMA QZNMA MADOQCA-PPP MADOCA-PPP MADOQCA-PPP

Figure 4.1.1-2 Service assignment for the L6E message

B2 D Clock Correction Message (572 1[F])
SUBFRAMEL,4,5,8,9,12 C4i5:R

[ SUBFRAME 5 { |« SUBFRAME $ |
| &—————— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT [MS8) TRANSMITTED FIRST
| hass) | 10sec | Header sT4 Reed-salomon 20sec | Header ST5 Reed-solomon
|+ SUBFRAME 1 i
Osec | Header l sT1 I T2 | Reed-solomon ] | SUBFRAME 5 ] I SUBFRAME 9 {
ST4 ;
! SUBERAME 1 1 11 sec | Header | (continued) I Reed-solomon | 21 sec | Header | STS (continued) | Reed-solomon |
1sec | Header | o1 | Reed-solomon - . 8
(continued) SUBFRAME 5 L SUBFRAME 9 {
ST4 )
I SUBERAME 1 { 12 sec [ Header (continued ST3 Reed-solomon | 22 sec | Header | ST5 (continued) | Reed-solomon |
2sec Header l (o %(T: ed| | Reed-solomon ]
— SUBFRAME 5 I SUBFRAME 9 |
573
| SUBFRAME 1 { 13 sec I Header (continued) Reserved Reed-solomon | 23sec | Header | STS (continued) | sT3 I Reed-solomon |
3sec | Header | cmn;nT:...: 4 | sT3 | Reed-solomon
| SUBFRAME 5 > I SUBFRAME 9 el
L !
} SSTU%BI-RAMt] L b 14 sec | Header | Reserved I Reed-solomon | 24 sec I Header | ST3 (continued) ‘Reservedl Reed-solomon |
l4sec | Header Reserved| Reed-solomon
(continued]
- . - |« SUBFRAME 6 > |« SUBFRAME 10 »
I |
15 sec | Heederl QZNMA | Reserved I Reed-solomon | 25sec | Header | QZNMA | Reserved I Reed-salomon |
Ssec | Header QZNMA Reserved Reed-solomon
¢ »l
< SUBFRAME 7 > ! |
|« SUBFRAME 3 »| T } | SUBFRAME 11 |
16sec | Header QZNVA Reserved ] Reed-solomon | -
Gsec | Header QzNMA ] Reserved | Reed-solomon ] [ I 26sec | Header QZNMA Reserved Reed-solomon
> SUBFRAME 4 . SUBFRAME 8 |« SUBFRAME 12 |
7sec | Header sT7 sT3 Reed-solomen 17 sec I Header 513 Reed-solomon | 27 sec | Header $T3 | Reed-solomon |
I SUBFRAME 4 | SUBFRAME 8 I SUBFRAME 12 {
T3
8sec | Header l Ccontimed) Reserved Reed-solomon ] 18 sec | Header sT3 Reserved Reed-solomon | 28 sec | Header | ST3 (continued) Reserved | Reed-solomon |
4 > L >l
} SUBFRAIE 8 »| SUBFRAME 12 v
5 sec Header Reserved Reed-solomon l 19sec [ Heedefl Reserved Reed:solomon | 29 sec | Header Reserved Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)




ST1 : SSR Mask

ST2 : Orbit Correction Message
ST3 : Clock Correction Message
ST4 : Code Bias Message

STb : Phase Bias Message

ST7 : URA Message

URA : SSR Mask T EE X N 7/-EE2DURAI0# - 1[@)
SUBFRAMEA T34

| —————— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT [MSB) TRANSMITTED FIRST
SUBFRAME 1

[
1
Osec Header I 5T1 sT2

Reed-solomon

SUBFRAME 1

.
ee [ |

512
(continued) Reed-solomon |
: SUBFRAME 1 :
5T2
2sec | Header Reed-solomon
(continued]

SUBFRAME 1

I
| 512

3 sec Header . 573 Reed-solomon
{continued)
| SUBFRAME 1 »
4sec | Header 5T Reserved| Reed-solomon
(continued)
| SUBFRAME 2 »|
5sec | Header | QZNMA | Reserved | Reed-solomon |
| SUBFRAME 3 »|
6 sec |HEadErI QZNMA ] Reserved | Reed-solomon ]
|+ SUBFRAME 4 |
7 sec | Header sT7 ST3 Reed-solomon |
SUBERAME 4
BE]
8sec Header . Reserved Reed-solomon
(continued)
} SUBFRAME 4 »|
9 sec | Header Reserved Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

10sec

11 sec

12 sec

13 sec

14 sec

15 sec

16 sec

17 sec

18 sec

19 sec

| SUBFRAME 5 {
| Hsaderl 5T4 I Reed-salomon |
| SUBFRAME 5 ]
Header S.M Reed-solomon
(continued)
L SUBFRAME 5 |
ST4
Header 573 Reed-solomon
[ I (continued, I |
| SUBFRAME 5 {
573
Header . Reserved Reed-salomon
(continued)
| SUBFRAME 5 »|
| Header | Reserved | Reed-salomon |
| SUBFRAME 6 »|
| Heederl QZNMA | Reserved l Reed-solomon |
| SUBFRAME 7 »
[Header QZNVA I Reserved ] Reed-solomon |
|« SUBFRAME 8 4
I Header I 5T3 I Reed-solomon |
| SUBFRAME 8 ]
| Header | sT3 Reserved | Reed-solomon |
} SUBFRAME 8 »|
[ Header I Reserved I Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

5 seconds

1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQOCA-PPP
5~9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADQOCA-PPP
10~14s MADOQCA-PPP MADOCA-PPP MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADQOCA-PPP
20~24s| MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s| QZNMA QZNMA MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
Figure 4.1.1-2 Service assignment for the L6E message
s SUBFRAME 9 |
20sec | Header | ST5 I Reed-solomon |
I SUBFRAME 9 {
21 sec | Header | STS (continued) | Reed-solomon |
I SUBFRAME 9 {
22 sec | Header | ST5 (continued) | Reed-solomon |
I SUBFRAME 9 {
23 sec | Header | STS (continued) | sT3 I Reed-solomon |
I SUBFRAME 9 »
24 sec | Header | ST3 (continued) Reserved| Reed-solomon |
|« SUBFRAME 10 >
25 sec | Header | QZNMA | Reserved I Reed-solomon |
I SUBFRAME 11 |
26 sec | Header | QZNMA | Reserved l Reed-solomon |
|« SUBFRAME 12 |
27 sec | Header | sT3 | Reed-solomon |
I SUBFRAME 12 J
28 sec | Header | ST3 (continued) Reserved | Reed-solomon |
I SUBFRAME 12 »|
29 sec | Header Reserved | Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)




ST1 : SSR Mask

ST2 : Orbit Correction Message
ST3 : Clock Correction Message

ST4 : Code Bias Message

STb : Phase Bias Message
ST7 : URA Message

5 seconds

Code Bias : SSR MaskTigE < 172 D Code Bias Message (30 (Z1[g])
SUBFRAMED TfHs®

| —————— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT [MSB) TRANSMITTED FIRST
SUBFRAME 1

[
1
Osec Header I 5T1 sT2

Reed-solomon

SUBFRAME 1

.
ee [ |

|
512
(continued) | Reed-solomon |
: SUBFRAME 1 :
5T2
2sec | Header Reed-solomon
(continued]

SUBFRAME 1

512

3 sec Header . 573 Reed-solomon
{continued)
| SUBFRAME 1 »
4sec | Header 5T Reserved| Reed-solomon
(continued)
| SUBFRAME 2 »|
5sec | Header | QZNMA | Reserved | Reed-solomon |
| SUBFRAME 3 »|
6 sec |HEadErI QZNMA ] Reserved | Reed-solomon ]
|+ SUBFRAME 4 |
7 sec |Hcddcr| sT7 ST3 | Reed-solomon |
} SUBFRAME 4 |
BE]
8sec Header . Reserved Reed-solomon
(continued)
} SUBFRAME 4 »|
9 sec | Header Reserved | Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
5~-9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADQOCA-PPP
10~14s MADQCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
20~24s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
Figure 4.1.1-2 Service assignment for the L6E message
|« SUBFRAME 5 { s SUBFRAME 9 |
10sec | Header I sT4 I Reed-salomon | 20sec | Header | ST5 I Reed-solomon |
} SUBFRAME 5 { I SUBFRAME 9 |
11 see | Header | 5T4 | Reed-solomon | 21sec | Header | STS (continued) | Reed-solomon |
(continued)
| SUBFRAME 5 | I SUBFRAME 9 4
ST4 )
12 sec [ Header I (continued 573 I Reed-solomon | 22 sec | Header | ST5 (continued) | Reed-solomon |
| SUBFRAME 5 { I SUBFRAME 9 {
13 sec I Header I 513 Reserved I Reed-solomon | 23sec | Header | STS (continued) | sT3 I Reed-solomon |
(continued)
} SUBFRAME 5 > I SUBFRAME 9 »
14 sec | Header | Reserved | Reed-solomon | 24 sec | Header | S$T3 (continued) Reserved| Reed-solomon |
|« SUBFRAME 6 > |« SUBFRAME 10 »
15 sec | Heedev'l QZNMA | Reserved I Reed-solomon | 25 sec | Header | QZNMA | Reserved I Reed-salomon |
|« SUBFRAME 7 > ! SUBFRAME 11 |
16sec I Header QZNVA I Reserved l Reed-solomon | 26 sec | Headerl QZNMA | Reserved l Reed-solomon |
| SUBFRAME 8 { [P SUBFRAME 12 |
17 sec I Headerl sT3 I Reed-solomon | 27 sec | Header | 513 | Reed-salomon |
} SUBFRAME 8 | ! SUBFRAME 12 J
18sec | Header | sT3 Reserved | Reed-solomon | 28 sec | Header | ST3 (continued) Reserved | Reed-solomon |
! SUBFRAIE 8 > ! SUBFRAME 12 >
19 sec [ Header I Reserved I Reed-solomon | 28 sec | Header Reserved | Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)




ST1
ST2
ST3
ST4
STH
ST7

SSR Mask

Orbit Correction Message
Clock Correction Message
Code Bias Message

Phase Bias Message
URA Message

5 seconds

1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
5~9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
10~14s MADOQCA-PPP MADOCA-PPP MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
20~24s| MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s| QZNMA QZNMA MADOQCA-PPP MADOCA-PPP MADOQCA-PPP

Figure 4.1.1-2 Service assignment for the L6E message

Phase Bias : SSR Mask TIgE & 1172 ® Code Bias Message (307 (Z1[A])

SUBFRAME9 T#a5®

| —————— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT [MSB) TRANSMITTED FIRST

SUBFRAME 1

Osec

e
eacer |

5T1 sT2 Reed-solomon

SUBFRAME 1

.
ee [ |

2sec | Header

512
(continued) Reed-solomon |
: SUBFRAME 1 :
o Reed-solomon
(continued]

SUBFRAME 1

3 sec |Header

512

b
asec [ heaser |

sec [ |

6 sec | Header I

J
rose [ |

b
8sec | Header I

. 513 Reed-solomon
{continued)
SUBFRAME 1 »
573
Reserved| Reed-solomon
(continued)
| SUBFRAME 2 »|
QZNMA | Reserved | Reed-solomon |
| SUBFRAME 3 »|
QZNMA ] Reserved | Reed-solomon ]
- SUBFRAME 4 |
sT7 ST3 | Reed-solomon |
SUBFRAME 4 |
T
5‘ 3 Reserved Reed-solomon
(continued)
} SUBFRAME 4 »|
Reserved | Reed-solomon |

9 sec |Hcadcr

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

10sec

11 sec

12 sec

13 sec

14 sec

15 sec

16 sec

17 sec

18 sec

19 sec

|« SUBFRAMIE 5 |
| Hsaderl 5T4 I Reed-salomon |
| SUBFRAME 5 ]
Header S.M Reed-solomon
(continued)
| SUBFRAME 5 |
ST4
Header 573 Reed-solomon
[ Heooer | (e l |
| SUBFRAME 5 {
573
Header . Reserved Reed-salomon
(continued)
| SUBFRAME 5 »|
| Header | Reserved | Reed-salomon |
| SUBFRAME 6 »|
| Heederl QZNMA | Reserved l Reed-solomon |
| SUBFRAME 7 »
[Header QZNVA I Reserved ] Reed-solomon |
|« SUBFRAME 8 4
I Header I 5T3 I Reed-solomon |
| SUBFRAME 8 ]
| Header | sT3 Reserved | Reed-solomon |
} SUBFRAME 8 »|
[ Header I Reserved I Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

| SUBFRAME 9 |

20sec | Headerl ST5 I Reed-solomon |
I SUBFRAME 9 {

21 sec | Headerl STS (continued) | Reed-solomon |
I SUBFRAME 9 {

22 sec | Headerl ST5 (continued) | Reed-solomon |
I SUBFRAME 9 {

23 sec | Headerl STS (continued) | sT3 I Reed-solomon |
SUBFRAME 9 L

24 sec | Header ST3 (continued) Reserved| Reed-solomon |
|« SUBFRAME 10 >

25 sec | Headerl QZNMA | Reserved I Reed-solomon |
I SUBFRAME 11 |

26 sec | Headerl QZNMA | Reserved l Reed-solomon |
|« SUBFRAME 12 |

27 sec | Headerl sT3 | Reed-solomon |
I SUBFRAME 12 J

28 sec | Headerl ST3 (continued) Reserved | Reed-solomon |
I SUBFRAME 12 »|

29 sec | Header Reserved | Reed-solomon |

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)




ST1
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ST3
ST4
STH
ST7

30 HE21F 15T 30—
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SSR Mask

Orbit Correction Message
Clock Correction Message
Code Bias Message

Phase Bias Message
URA Message

— KL7ZAaWLEWTAEL (MADOCA-PPPDIZE

KA

5 seconds

1 second
0~4s MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP
5~9s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
10~14s MADOQCA-PPP MADOCA-PPP MADOQCA-PPP MADOCA-PPP MADOQCA-PPP
15~19s QZNMA QZNMA MADOCA-PPP MADOCA-PPP MADOCA-PPP
20~24s| MADOCA-PPP MADOCA-PPP MADOCA-PPP MADOCA-PPP MADQCA-PPP
25~29s| QZNMA QZNMA MADOQCA-PPP MADOCA-PPP MADOQCA-PPP

Figure 4.1.1-2 Service assignment for the L6E message

MADOCA-PPP/CLASIZSSR Mask(SUBFRAMEL) Z#1& TT 23— F L Th o RINIFHATE %
RiZlsech T I — K TEIGE. 28W+5MW=33M& (AN FEBINS

= TR T T s s
[— ;
DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT (MSB) TRANSMITTED FIRST 10sec | Header <11 Read-solomon bosec | Header s1s Reed-solomon
|+ SUBERAME 1 |
Osec | Header l sT1 | 512 | Reed-solomon ] | SUBFRAME 5 l I SUBFRAME 9 4
ST4 .
! SUBERAME 1 1 11 sec | Header | (continued) | Reed-solomon | 21 sec | Header | STS (continued) | Reed-solomon |
1sec | Header | o1 | Reed-solomon | . , . 8
(continued) | SUBFRAME 5 | I SUBFRAME 9 |
ST4 y
I SUBERAME 1 { 12 sec [ Header I (continued ST3 I Reed-solomon | 22 sec | Header | ST5 (continued) | Reed-solomon |
2sec Header l (con %(T: ed| | Reed-solomon ]
S I SUBFRAME 5 | I SUBFRAME 9 |
ST3
! SUBFRAME 1 { 13 sec I Header I (contined) Reserved I Reed-salomon | 23 sec | Header | STS (continued) | sT3 I Reed-solomon |
3sec | Header | Crm;.;rrilpd) 513 | Reed-solomon |
I SUBFRAME 5 > SUBFRAME 9 >
I '
} SSTU%BI-RAMt 1 L b 14 sec | Header | Reserved | Reed-solomon | 24 sec | Header ST3 (continued) Reserved| Reed-solomon |
= = |« SUBFRAME 6 > |« SUBFRAME 10 »
15 sec | Header I QZNMA | Reserved I Reed-solomon | 25sec | Header | QZNMA | Reserved I Reed-salomon |
Ssec | Header QZNMA Reserved Reed-solomon
I« >
< SUBFRAME 7 >
|« SUBFRAME 3 » T T SUBFRAME 11
16sec | Header QZNMA Reserved ] Reed-solomon | -
6 sec | Header I QzNMA l Reserved | Reed-solomon ] [ I sec | Header QZNMA Reserved Reed-solomon
[ ]
| SUBFRAME 4 { I SUBFRAME 8 | |« SUBFRAME 12 |
7sec | Header 17 sT3 | Reed-solomon | 17 sec I Header I 5T3 I Reed-solomon | 27 sec | Header | sT3 | Reed-solomon |
I SUBFRAME 4 | } SUBFRAME 8 | I SUBFRAME 12 {
BE]
8sec Header I (continued) Reserved | Reed-solomon ] 18 sec | Header | ST3 Reserved | Reed-salomon | 28 sec ader | ST3 (continu Reserved Reed-solomen
—
SUBFRAME 4 > | »|
} SUBFRAME 8§ »| I SUBERAME 12 »
9sec | Header Reserved Reed-solomon | 19sec | Header Reserved Reed-solomon
29sec | Header Reserved Reed-solomon

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)

Figure 4.2.2-1 MADOCA-PPP Sub Type Transmission Pattern (Nominal) (continued)
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C/NO and decode rate(JO3) GNSS LAB
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C/NO and decode rate(JO7) GNSS LAB
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PAASEYT A GNSS LAB

Tumsat
Jo3 BEREXAy =V | Ta—FLEEK TRAZEYT 1 [%]
SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68
Clock Correction 224 130 58.04
Code Bias 37 24 64.86
Phase Bias 37 18 48.65
URA 38 25 65.79
Joa BHENEAyE—VH | FTa—FLEEHK TRAZEY T 1 [%]
SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74
Clock Correction 224 199 88.84
Code Bias 37 34 91.89
Phase Bias 37 30 81.08
URA 38 35 92.11
Jo7 BHENEAyE—VH | FTa—FLEEHK TRAZEY T 1 [%]
SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26
Clock Correction 224 93 41.52
Code Bias 37 16 43.24
Phase Bias 37 13 35.14
URA 38 19 50.00

& TSSR Maskz 73— K L 7=BR3(00:34:00(GPST)) > EEIR T £ T1120M (> £ Y 37TH A4 7L £ 108)
BHAHREX =8 QZSSH OLBEI N X v —T8
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PRASEUTA

Jo3 BEREAy =V | Ta—FLEEHK TRAZEYT 1 [%]
SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68
Clock Correction 224 130 58.04
Code Bias 37 24 64.86
Phase Bias 37 18 48.65
URA 38 25 65.79
Joa BHENEAy =V | FTa—FLEEHK TRAZEY T 1 [%]
SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74
Clock Correction 224 199 88.84
Code Bias 37 34 91.89
Phase Bias 37 30 81.08
URA 38 35 92.11
Jo7 BHENEAy =V | FTa—FLEEHK TRAZEY T 1 [%]
SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26
Clock Correction 224 93 41.52
Code Bias 37 16 43.24
Phase Bias 37 13 35.14
URA 38 19 50.00

GNSS LAB

umsat

)& TSSR Mask%z 7 3 — F L 7=FFf(00:34:00(GPST)) h o EEHE T £ T1120(2 £ V37H A 7L £ 10%)

BHHENEALA vy —I8 0 QZSSH O HBEI NI X v —IHK
Fa— K L7=[E% : Pocket-SDRTTFaO— KT /-



GNSS LAB

umsat

PRASEUTA

Jo3 BEREA Y=V | Ta—FLEEK TRAZEYT 1 [%]
SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68
Clock Correction 224 130 58.04
Code Bias 37 24 64.86
Phase Bias 37 18 48.65
URA 38 25 65.79
Joa BHEINEAyE—VH | FTa—FLEEK TRAZEY T 1 [%]
SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74
Clock Correction 224 199 88.84
Code Bias 37 34 91.89
Phase Bias 37 30 81.08
URA 38 35 92.11
Jo7 BHEINEAy -V | FTa—FLEEK TRAZEY T 1 [%]
SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26
Clock Correction 224 93 41.52
Code Bias 37 16 43.24
Phase Bias 37 13 35.14
URA 38 19 50.00

KIEAROBEEJM)DTRAZEY T 41E3h7RY) S ,GEOUOT)DTRAZEY 7 41X L W
%< ETEHAO—FIEN, HHBEEETIELEES HDAIEISEAIES ARV (J04—)03-J07)
>R EERAL IR LUAIBE L AWVWSERDL H 5 (Mosaic-CLAS)



PNRALS5EUTA GNSS LAB

Tumsat
Jo3 HHERNEAy =V | FTaA—-FLEERK TRAZEYT 4 [%] Jo3 HHNEA Y=V | Ta—-FLEERK TRAZEY T 1[%]
SSR Mask 38 29 76.32 SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68 Orbit Correction+VALID 38 33 86.84
Clock Correction 224 130 58.04 Clock Correction+VALID 224 141 62.95
Code Bias 37 24 64.86 Code Bias+VALID 37 29 78.38
Phase Bias 37 18 48.65 Phase Bias+VALID 37 27 72.97
URA 38 25 65.79 URA+VALID 38 31 81.58
Joa HHEREAyE—VH | FTaA—-FLEEH TARAZEY T 4[%] Jo4 HHEREAyE—VH | TaA—-FLEEH TRAZEY T 4[%]
SSR Mask 38 36 94.74 SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74 Orbit Correction+VALID 38 38 100.00
Clock Correction 224 199 88.84 Clock Correction+VALID 224 208 92.86
Code Bias 37 34 91.89 Code Bias+VALID 37 35 94.59
Phase Bias 37 30 81.08 Phase Bias+VALID 37 34 91.89
URA 38 35 92.11 URA+VALID 38 37 97.37
Jo7 HHEREAyE—VH | TaA—-FLEEH TARAZEY T 4 [%] Jo7 HHEREAyE—VH | TaA—-FLEEH TRAZEYT 4[%]
SSR Mask 38 25 65.79 SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26 Orbit Correction+VALID 38 26 68.42
Clock Correction 224 93 41.52 Clock Correction+VALID 224 104 46.43
Code Bias 37 16 43.24 Code Bias+VALID 37 22 59.46
Phase Bias 37 13 35.14 Phase Bias+VALID 37 21 56.76
URA 38 19 50.00 URA+VALID 38 26 68.42

+VALID : X vt =Y DBEEAR B EEICANZEIE (Clock @ 107, Z Dfts : 607)
VALIDZZR T2 ETRASEY T4 B YALT A, 70y 7IEVALIDAE L O TEL
HEARIZSubframehNEWBIZCTRA T T4 h 5L,

SUBFRAMES TR & 11 T WLy A Phase Biash'&H 7 X4A4 7 ) 74 HAYEWL



GNSS LAB

PRASEUTA

Tumsat
Jo3 HHERNEAy =V | FTaA—-FLEERK TRAZEYT 4 [%] Jo3 HHNEA Y=V | Ta—-FLEERK TRAZEY T 1[%]
SSR Mask 38 29 76.32 SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68 Orbit Correction+VALID 38 33 86.84
Clock Correction 224 130 58.04 Clock Correction+VALID 224 141 62.95
Code Bias 37 24 64.86 Code Bias+VALID 37 29 78.38
Phase Bias 37 18 48.65 Phase Bias+VALID 37 27 72.97
URA 38 25 65.79 URA+VALID 38 31 81.58
Joa HHEREAyE—VH | FTaA—-FLEEH TARAZEY T 4[%] Jo4 HHEREAyE—VH | TaA—-FLEEH TRAZEY T 4[%]
SSR Mask 38 36 94.74 SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74 Orbit Correction+VALID 38 38 100.00
Clock Correction 224 199 88.84 Clock Correction+VALID 224 208 92.86
Code Bias 37 34 91.89 Code Bias+VALID 37 35 94.59
Phase Bias 37 30 81.08 Phase Bias+VALID 37 34 91.89
URA 38 35 92.11 URA+VALID 38 37 97.37
Jo7 HHEREAyE—VH | TaA—-FLEEH TARAZEY T 4 [%] Jo7 HHEREAyE—VH | TaA—-FLEEH TRAZEYT 4[%]
SSR Mask 38 25 65.79 SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26 Orbit Correction+VALID 38 26 68.42
Clock Correction 224 93 41.52 Clock Correction+VALID 224 104 46.43
Code Bias 37 16 43.24 Code Bias+VALID 37 22 59.46
Phase Bias 37 13 35.14 Phase Bias+VALID 37 21 56.76
URA 38 19 50.00 URA+VALID 38 26 68.42

+VALID : X v —oBMEIR S EE ICANT-01% (Clock : 10#, Z D : 607)
VALIDAZZETBETRASEUTF B VELETEA. 70y ZIZVALIDAE LD TEL
HEARIZSubframehNEWBIZCTRA T T4 h 5L,

SUBFRAME9 TR X N T ULy B Phase Biash' b 7 XA 7 ) 7 4 HMEL



GNSS LAB

PRASEUTA

Tumsat
Jo3 HHERNEAy =V | FTaA—-FLEERK TRAZEYT 4 [%] Jo3 HHNEA Y=V | Ta—-FLEERK TRAZEY T 1[%]
SSR Mask 38 29 76.32 SSR Mask 38 29 76.32
Orbit Correction 38 28 73.68 Orbit Correction+VALID 38 33 86.84
Clock Correction 224 130 58.04 Clock Correction+VALID 224 141 62.95
Code Bias 37 24 64.86 Code Bias+VALID 37 29 78.38
Phase Bias 37 18 48.65 Phase Bias+VALID 37 27 72.97
URA 38 25 65.79 URA+VALID 38 31 81.58
Joa HHEREAyE—VH | FTaA—-FLEEH TARAZEY T 4[%] Jo4 HHEREAyE—VH | TaA—-FLEEH TRAZEY T 4[%]
SSR Mask 38 36 94.74 SSR Mask 38 36 94.74
Orbit Correction 38 36 94.74 Orbit Correction+VALID 38 38 100.00
Clock Correction 224 199 88.84 Clock Correction+VALID 224 208 92.86
Code Bias 37 34 91.89 Code Bias+VALID 37 35 94.59
Phase Bias 37 30 81.08 Phase Bias+VALID 37 34 91.89
URA 38 35 92.11 URA+VALID 38 37 97.37
Jo7 HHEREAyE—VH | TaA—-FLEEH TARAZEY T 4 [%] Jo7 HHEREAyE—VH | TaA—-FLEEH TRAZEYT 4[%]
SSR Mask 38 25 65.79 SSR Mask 38 25 65.79
Orbit Correction 38 21 55.26 Orbit Correction+VALID 38 26 68.42
Clock Correction 224 93 41.52 Clock Correction+VALID 224 104 46.43
Code Bias 37 16 43.24 Code Bias+VALID 37 22 59.46
Phase Bias 37 13 35.14 Phase Bias+VALID 37 21 56.76
URA 38 19 50.00 URA+VALID 38 26 68.42

+VALID : X vt —Y0BEEE S EEICANTEIE (Clock : 108, Z D s : 60%)
VALIDZER T2 T7_RAZEY T4 YmLET2h. 70y 7IZVALIDAE LD TEL
HEAHIZSubframeNNEWBIZTRA S EY T4 25 <.

SUBFRAMEOTH3& X LT L B Phase BiasA' b 7 XA S £ 5 4 AEL




Conclusion GNSS LAB
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