1/35

Satellite communication

_ system 10
Satellite 21 r__S__”____i___ _—
e | atellite Converged |
2 2 | network communication |
/ x| device 200 platform 24 | Server 15
/ ! ‘»V« T
/ | -~ |
- P |
— | N\ -7 |
g
| |
_ | N e,
i i Ground center |
Terminal 100 | station 19 | Emergency  Emergency
|

—— - Broadcast T T T T T T T T T TTTTTToTTo rescue rescue
platform 26 center 27

—— Unicast
FIG. 1
Satellite communication
system 20 \‘_

Satellite 21 e mmm |

=l i Satellite network |

- = ng < | device 200 Converged |

< < | |
= [ Server 15

[

|

| communication

' platform 24

| — °
AN

|

|

| oi%\

|
|
|
|
i Ground center
|
|
|

Terminal

Terminal 300
100

[] o

station 19



2135

Satellite communication

system 30 \
Satellite 21 |m———m—————m—m N
e = . Satellite network
- Cg/j < ! device 200 Converged
= N

N/

communication
platform 24 Server 15
4
/ —
O% /

D

Server 15
—

& F

- Terminal Ground center
Terminal 300 station 19
100
__________________________ |
FIG. 2B
Satellite communication
system 40
Satellite 21 T T T T e = = —
= : Satellite network :
o 2 ! device 200 Converged |
N/ \\_// | . . |
N7 | communication |
| I
|

platform 24

Terminal
300

Ground center
station 19

N
oo | BT



3/35

Satellite communication protocol layer

Terminal 100

Application (AP)
layer

Message data
convergence
protocol (MDCP)
layer

Satellite link

layer

Physical (PHY)
layer

Satellite network device 200

Ground center
station 19

control (SLC) -

Message data
convergence
protocol (MDCP)
layer

Satellite link
control (SLC)
layer

Physical (PHY)
layer

Converged
communication
platform 24
|
| | Application (AP)
>
| layer
|
|
N
|
|
|
|
|
|
|
|
—
|
|
|
|
|
|
|
o
|
|
|
|
|
|

FIG.

4A




4/35

1-dv 'Old

199ed e1ep 15414

sy

uonensdeouq
elep 1sean|nw

AN

¢-dv 9ld ¢-av 9ld ¢-av 9ld ¢-av 9ld ¢-av 9Old ¢-av 9ld
oL oL Ol Ol oL Ol
T i | | |1 L _ " -
||||||||||||||||||||||||||||||||| L _______
“ Nndad J71S __ NAdd J71S __ NAdd o71s _ NAdd J71S _
_ —|4epeay| | —| 1opeay | | — | Jepeay| | —_|4apeay
| “ Juswbas g swerq| | Juswbas g swelq | | swbas s BUIRI _ wawbas g Sl _
I = |l|,||/|/.n/_||lﬂ||||’|/|| _|./ ||||| | Wp——— Y — — — — o ——— _
_ T~ - = //// -_ o~ // \ / s
| ///I/I//I/////#.///V /<\ ad _
_ Buimids swel ¢NAsois Nas o71s 0NAsIJISs “
| & & o <
_ " Znaddoaw ! “]:ﬂmmmmmolzl:_ I 0Naddoam ! |
_ _ — | uonesipur | — | uonesipur | ! — [ uoreaipui
_ | Juswbas 1N dn-mojjo4| | Juawbas I dn-mojjoo | | Jawbas W dn-mojjo4 _
| = S \e
_ ® IIII:4“I/I/I|I1/I“I tex—————~- NT~— T~~~ /T T T
Bunjoedun S~ Ny _
“ Ndas dOodiN _
|
1
_ |
| _
| _
| _
| _

Aiseapeolg

—_— — — —— —— —— —— —— —— ——— —————— — — — — —

(01S)
JaAe| j01U00

NITET S

(doan)
laAe| j00030.d

32uabJanuo?
elep abessan

(dv) 4ohe|
uonealjddy




5/35

¢-dv 9ld

i)

Buipuas
T T o
_ (Sw GgT) 9pod Arepuodas (sw GgT) 9po2 A1epuodss M ommp_
[ |
| i (sw GzT) 101S [e215AU4 i (sw GzT) 10Is [e215AUd i |
_ (e1ep pare|npow peaids) eiep pareinpow pealds [(erep paje|npow peaids) elep palejnpow peaids Mow_w%_
| Q( ......................... T I
: _
_ Seaids (eyep pate|npoLL) eyep paje|NpoyN (erep pa¥enpOLL) BTEp PaTRINPOI MQW_M%_
| uAHH%V SW TT SwTT
Juswbas WBWHSS | -\ 15 e
| (e1ep 8p02) BIEP PAPOIUT DOAISON (e1ep 8p02) BIEP PApPOIUT DOAIISOY .M-om% _
| uoneNpoN _
| 1T 1T |
| Buipooug Buipooug _
| (wprDoweypeosAud | (swprpeumypeoskud A_ _
| 1] nq Jaquinu| g lagquinu :youelq
| “ 593U awely Jasn awely Jasn vorsiA | sy awely Jasn awely JasN UOISIOA onzs |
_ _||||||||||||\|||/|ﬂ./| ||||| e e ~ N ST~ oo : _
N = ~ NT ~ o= =~ <
_ / ///// /// // //”/ //// _
_ awely Jasn awely Jasn awlely 1asn awely Jasn |
_ Bulnpayos _
_ I | | )
ﬂ-m_v Old T-av Old T-av Old T-av Old T-av 9Old T-av 'Old
NOY4 NO4Y4 WNOY4 NOY4 NOYd4 WNOY4
"INOD "INOD "INOD "INOD "INOD "INOD

(AHd)
JEYNC]

[eaisAyd



6/35

1-0% "9Old

)\

199ed e1ep 15414

Buisied

~~

elep 1sean|nw

(dv) 1ohe|
uonealddy

O Old  ¢-0F 9Ol4 ¢-Ov 9Ol4 ¢-Ov 9Old ¢-Ov 9Ol4 ¢-Ov 9Old
ol ol ol Ol Ol Ol
T T L W i o
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII b N
_ NAdd J71S __ Nad J71S __ Nad o71S _ Ndd J71S _
“ m juswbas g %cmmw“ _ juswbas g %mmwu _ uswbas g %CJMM “ wswbas g %mmw“ _
| e s t1l ree—ne e R — —r——— _ (0719)

T =TT =T~ T~ N \ / - 13Ae| 1013U02
| Burords swel T T—=-T= ////// TN // \\ \\\ _ Jul] sHj|81es
_ T LN v 7
_ ¢NAas oS TNAsO1S 0NAasois “

_ =~ 7 78 ~
' L L || _ ™N
| | ZNaddoan | i TNAddodn | 0NAddOaN | |
_ ! — [ uorneaipur| | _ | uoneaipur | ! — T uoneaipu (doan)
_ | ewbes dn-mojio4| | ewbes Iy dn-mojjod | || oW W dn-mojjo4 | |1k joooroud
s~ B —— S —— ——" s ——— | 99uabJaAu0?
_ Bunyoed SIS N AN , 7 | |erep sbessoN
| @ T~ // o~ // N A < 7/ /
-~ ~a N/ _
“ Nndas 4d0diN _
|
T
_ |
| _
| _
| _
| _

_— — — — — —— —— —— —— ———— ——— ———— — — — — —

Aseapeolg




7135

¢-Oo¥ 9lId

uolIssiwsuel |

_.||||||||||||||||||||||||||||||coﬁ~5

_ (sw ggT) 9pod Arepuodas (sw ggT) 8p0oo Arepuodass d-9zs “
| o
_ (sw gzT) 10[s [ea1sAyd (sw G2T) 10Js [ea1sAyd . _
@ep .cwceg_
“ 1dsaq paR|NPOLW Peasds) Blep patenpow peaids (erep parejnpow pealds) eyep parejnpow pealds| p-Ozs |
@ |||||||||||||||||||||||||||||||||||||||||||||||||| :youesq|
| (evep paje|npow) eep paye|npoN (erep pare|npouw) e1ep pare|npoN ;- ]
|uone|npowsQ P-0¢S |
Sw TT SWTT
| @ (e1ep 8p02) eIEP POpOIU Juawbas (e1ep 9P02) BIEP PAPOIU Juawbss | LILEL |
_ fep ap Tep psp E paAIasaY fep ap Tep psp 3 paAIasay p-02s _
| BuipodaQ Buipossq |
| JL JL _
_ _
_ m. (sw TT) awesy [eaIsAyd (sw TT) awel) [e2I1SAyd | _
| 1] g Jaquinu | ng Bawnu | youesq |
_ m U awely Jasn /mEmc lasn uoisiaA | spaus awely 18sn awely 1asn UOISIOA ooos |
|||||||||||||||| ~————— S~ LN N == ____]
| N ST N T |
| uonoeuxa swel / SO S~ N SN ~—_ _
\ -~
| awely 1asn awely Jasn awel} Jasn awlel} Jasn |
| _ I | _ _ _ )
H-Uv Old T-0% Old T-0% 9Old T-0¥ 9Old T-0¥ 9Old T-0% Old
NOY NO Y4 NO 44 NO Y4 NO Y4 NO4d4
"INOD "INOD "INOD "INOOD "INOD "INOD

(AHd)
JEYNC]

[edisAyd



8/35

Converged )
_g . Ground center Terminal
Server 15 communication )
station 19 100
platform 24

S501: Broadcast/
multicast data and
broadcast/multicast
source identifier

S502: Generate a first data
packet based on the
broadcast/multicast data

S503: First data
packet and broadcast/
multicast source
identifier

S504: Obtain a second data packet
based on the first data packet and the
broadcast/multicast source identifier,

where the second data packet includes
a user 1D field, and the user ID field
indicates a broadcast/multicast source
of the second data packet and a type
of the second data packet

S505: Second
data packet

S506: When a value of the
user ID field of the second
data packet is a preset
value, obtain the first data
packet based on the
second data packet, and
parse the first data packet

FIG. 5A




9/35

Frame | Frame Total frame Frame
type | length | ST 'P | quantiy | Seduence
number
- 1
| I
: User frame :
Frame ) )
o header User information
Satellite link
control layer N~ T T T T T T T TTT /
Physical layer Version User frame Ch(_eck
number bit
! Data segment



10/35

Converged .
Server 15 communication Gggﬂgﬁi%ter Terlr(r)l(l)nal
platform 24

S601: Broadcast/

multicast data and
broadcast/multicast

source identifier

S602: Generate a first data packet
based on the broadcast/multicast data

S603: First data
packet and
broadcast/multicast
source identifier

S604: Obtain a second data packet
based on the first data packet and the
broadcast/multicast source identifier,

where the second data packet includes a
frame type indication field, and the
frame type indication field indicates a
type of the second data packet

FIG. 6A

S605: Second

data packet )i

S606: Determine the type of
the second data packet based
on the frame type indication
field of the second data packet

S607: Determine a broadcast/
multicast ID field in the second
data packet based on a
broadcast/multicast type
indication field in the second
data packet

S608: When a value of the
broadcast/multicast 1D field is a
preset value, obtain the first
data packet based on the
second data packet, and parse
the first data packet




11/35

Frame format of broadcast frame

Broadcast/ | Broadcast/ Frame
Frame | Frame . . Total frame
type length multicast | multicast quantity sequence
type ID number
- - - - - =" 77 |
| |
: User frame |
Frame User information
header
Satellite link 20
control layer
_ Version User f Check |
Physical layer number Ser Trame bit |
! Data segment |



12/35

Server 15

Converged Ground center Terminal
communication station 19 100
platform 24

S701: Broadcast/
multicast data and

broadcast/multicast

source identifier

S702: Generate a first
data packet based on the
broadcast/multicast data

S703: First data packet
and broadcast/multicast
source identifier

S704: Obtain a second data packet based
on the first data packet and the broadcast/
multicast source identifier, where the
second data packet includes a first
version number and the first data packet,
and the first version number indicates a
type of the second data packet

FIG. 7A

S705: Second
data packet

4

S706: Determine the type of the
second data packet based on the
first version number

S707: Determine a broadcast/
multicast ID field in the second
data packet based on a
broadcast/multicast type
indication field in the second
data packet

S708: When a value of the
broadcast/multicast ID field is a
preset value, obtain the first
data packet based on the second
data packet, and parse the first
data packet




13/35

Broadcast/ | Broadcast/ Frame
Frame . . Total frame
length multicast | multicast quantity sequence
type ID number
[
|
: User frame :
Frame . )
User information
header
Satellite link S
control layer
) Version f Check
Physical layer number User frame bit

! Data segment |



14/35

Server 15

Satellite network Grour]d center Terminal
device 200 station 19 100

S801: Broadcast/

multicast data and
broadcast/multicast

source identifier

S802: Generate a first
data packet based on the
broadcast/multicast data

S803: First data
packet and
broadcast/multicast
source identifier

4

S804: Obtain a second data packet
based on the first data packet and the
broadcast/multicast source identifier

S805: Determine a first beam based on
the broadcast/multicast source identifier

FIG. 8A

S806: Send the secondl

data packet through
the first beam

S807: Determine a type of the
second data packet based on
the first beam

S808: Determine a broadcast/
multicast ID field in the
second data packet based on a
broadcast/multicast type
indication field in the second
data packet

S809: When a value of the
broadcast/multicast 1D field is
a preset value, obtain the first

data packet based on the
second data packet, and parse
the first data packet




15/35

Frame format of broadcast frame

S2C-p branch

Broadcast/ | Broadcast/ Frame
Frame . . Total frame
length multicast | multicast quantity sequence
type ID number
| T T T T T T T T T == T
: User frame !
Frame User information
o header
Satellite link e - _______—__—_C
control layer
Version User frame Check
S2C-d branch number bit
Physical layer | Data segment | |

Secondary code

FIG. 8B




16/35

Satellite communication
system50 A&

Satellite 21 c ’
= = onverge
ds,j C\g!’ < communication Server 15
/ platform 18
/
/
VA % / \
Ground & _ é} .
Terminal center \\44 -
100 station 19 T Emergency  Emergency
rescue rescue
— — - Broadcast/multicast service platform 26 center 27
] ) Broadcast/
Unicast service multicast service
center 17

FIG.9



Satellite communication protocol layer

17/35

Satellite network device 200
. Broadcast/
Terminal 100 Ground center multicast service
station 19 center 17
Application (AP) < Application (AP)
layer layer
Message data Message data
convergence - o convergence
protocol (MDCP) protocol (MDCP)
layer layer
Satellite link Satellite link
control (SLC) - - control (SLC)
layer layer
Physical (PHY) < . Physical (PHY)
layer layer
FIG. 10
Default broadcast/ « Default broadcast/
multicast cycle multicast cycle
Tl X T2 Tl
Default Default
broadcast/ Default broadcast/ broadcast/ Default broadcast/
multicast multicast gap multicast multicast gap
time time
Default Default
broadcast/ broadcast/m
multicast ulticast
moment t1 moment t2

FIG. 11




18/35

1402A Terminal 100
\\
X 08:10
ol N 1402
Clock Settings XX communication
—4L
1401

1403

&

Phone InformationN(;ntaCtS
N\ =\

Camera

N

FIG. 12A



1412

19/35

Terminal 100

X
|I|||

08:10

Information
1413
/

=

Broadcast/
— multicast
message

Unicast
message

\Q\
Multicast message

Broadcast message
( —

1414

L — 1411

FIG. 12B



20/35

Terminal 100

| 08:10

< Information —I_ e
1423 | Next broadcast time: 08:20

XX satellite broadcast 12/16
1422 —

Weather broadcast...

Y'Y satellite broadcast 12/16

Fish movement today...

1421 —| |/

FIG. 12C




21/35

Terminal 100

1431 |

ol
"

08:10

< XX satellite broadcast

Weather broadcast:

with temperature between

16°C and 21°C today, and

\

~ 1432
Current weather is cloudy, —

J

rain is expected today
08:00

L 1433

o)

Send

FIG. 12D




22/35

Terminal 100

ol 08:21

< XX satellite broadcast eo e

4 A
Weather broadcast:

Current weather is cloﬁ‘/ 1432
with temperature between
16°C and 21°C today, and
rain is expected today

\ J

1433/~ J 08:00

4 A
Weather broadcast:
Current weather is Iigﬁt\‘/ tadt
rain, with temperature
between 16°C and 21°C
today

\ J
08:20 —~__/ 1442

1431 T4

| &) o

FIG. 12E



¢l 9lId

23/35

Z11uswow €1 uswow T11luswouw

1sean|nw 1se21|INW 1sean|nw

/1seapeolq /1Seopeo.q /1Seapeolq

linejed pappe AmaN 1InejsQ
deb 1seaninuw | swn iseonnw | deb iseoninw
deb 1se2n|NW awin seannw awin seannw
seopeolq 1jneJaq AISeopeolq 1 nejaqg fISEIPEQI] /1SEIPEQI] /1SEIPEQI] /Iseapeoliq 1jnejag
A pappe AMaN | pappe AMaN | pappe AmaN
Al TL yL — TL el TL

91942 1SBIN|NWASEIPROI] 1 NBYa

91949 1SEIN|NWASEIPROI] 1 NBYa




24/35

Broadcast/
multicast time

Broadcast/multicast data

Frame header

User information

User frame




25/35

T erm 1nall00

I 08:21

< Information | eee

Next broadcast time: 08:30

1453 — 11—

XX satellite broadcast 12/16

1452 —__“
Weather broadcast...

Y'Y satellite broadcast 12/16

Fish movement today...

1451 —-}/

FIG. 15A



14317 ™

26/35

Terminal 300

ol
N

08:31

< XX satellite broadcast

Weather broadcast:

with temperature between
16°C and 21°C today, and
rain is expected today

\

Current weather is cloudy,

\

J

08:00

’
Weather broadcast:

Current weather is light
rain, with temperature
between 16°C and 21°C
today

\

08:20

Weather broadcast:
Current weather is
moderate rain, with
temperature between
16°C and 21°C today

~]_ 1461

08:30 —~__/ 1462

o)

Send

FIG. 15B



9T 9I4d

27/35

81 Juswow /11uawow 9} Juswow G11uawow 2} luawow 1 uswow T1uswow
1seanjnw 1sean|nw 1seon|nw 1seanjnw 1seannw 1seon|nw 1sean|nw
Aiseapeolq ASeapeolq /1Seapeo.q /1Seapeolq /1Seapeo.q /1Seapeo.q /1Seapeo.q
pappe AiIMaN pappe AIMeN }neja@ pappe A|maN }Hnejeq pappe AjmeN }nejaQ
deb awn deb awn deb ot deb awn deb ol deb awn deb ol
1S2ORINW | JSEORINW | 1SLIRINW | JSBORINW | JseonInW | .wE 1SeonInu - | Jseonnul | jseoninul | .W_E 1SeOnINW | 3seonInw | jseoninu | .rE
/iseapeolq | Aseopeolq | Aseopeolq | aseopeolq | Aseapeolq \”%umﬂ_wos /iSeopeolq | Aseopeolq | Aseopeolq \w%o%mos /Iseapeo.lq | Aseopeolq | Aseopeolq \w%omﬂ_mos
pappe pappe pappe pappe pappe nesq pappe pappe pappe nnessq pappe pappe pappe nessq
AIMaN AImaN AIMaN AImaN AIMaN AIMmaN AIMaN AIMaN AIMaN AIMaN AIMmaN
<— 9l TL 9L TL 91—K—TL—>K— Gl TL Gl TL —K—61 TL QL 11—
31949 1sRON INWIASRIPROU] 1|Nesad 81942 1seon INWASEIPROI] MR Q ——— 81940 IseIn|NW/ASEOPROI] JNefeq ——
31942 uonealIpo 3942 uoeIYIPOIN




Broadcast/multicast
service center 17 or
converged communication
platform 24

28/35

Ground

center station Terminal 100

19

S1702: Broadcast/
multicast time request

S1701: Broadcast/
multicast time request

S1703: Generate a broadcast/
multicast time response,
where the broadcast/multicast
time response includes
sending time information of a
first data packet

S1704: Broadcast/
multicast time response

3

S1705: Broadcast/
multicast time
response

S1708: Send the first data packet at time indicated
by the sending time information

S1706: Determine sending time of
the first data packet based on the
broadcast/multicast time response

S1707: Display the sending time of
the first data packet

FIG. 17

S1709: Receive the first data
packet at the sending time




29/35

Satellite network device 200

S1801: Broadcast/multicast

Terminal
100

time request

Broadcast/ Converged Ground
multicast service || communication center
center 17 platform 18 station 19
S1802:
Broadcast/
S1803: multicast time
Broadcast/ request
multicast time €
'( request
S51804: Generate a
broadcast/multicast
time response
including sending
time information of a
first data packet
S1805:
Broadcast/
multicast time S1806:
response Broadcast/
2 multicast time
response

S1807: Broadcast/
multicast time response

S1808: Determine sending
time of the first data packet
based on the broadcast/
multicast time response

S1809: Display the sending
time of the first data packet

S1810: Send the first data packet at time indicated

by the sending time information

FIG. 18

S1811: Receive the
first data packet at
the sending time




30/35

Terminal 100

1473 —

1472 —

1471 —

’fl | | 1474

08:10

[~

< Information —m&

| Next broadcast time: 08:20

XX satellite broadcast

Weather broadcast...

12/

éi

Y'Y satellite broadcast

Fish movement today...

12/16

FIG. 19A




31/35

Terminal 100

1473 —

1472 —

1471 —

o
"

1474

08:10

]

< Information

0 ..

| Next broadcast time: 08:15
XX satellite broadcast 12/16
Weather broadcast...
Y'Y satellite broadcast 12/16
Fish movement today...
4

FIG. 19B




32/35

Terminal 100
ol 08:21
< XX satellite broadcast co e
[ N\
Weather broadcast:

Current weather is cloudy,
with temperature between
16°C and 21°C today, and
rain is expected today

\ J
08:00
4 A
Weather broadcast: /1492

Current weather is light
rain, with temperature
between 15°C and 21°C
today

\ J
08:15 —~___, 1493

1491 1

| &) o

FIG. 19C




33/35

Satellite network device 200

Broadcast/multicast
service center 17 or
converged communication
platform 24

Ground center
station 19

S2001: First data packet

Terminal
100

S2002: Second data packet

S2003: Obtain the first data
packet based on the second
data packet

S2004: Parse the first data
packet, and generate receipt
information based on a result

of parsing the first data packet

S2005: Receipt information

N

S2006: Determine that the
receipt information is
receipt information of the
first data packet

S2007: Receipt
information

N

FIG. 20




34/35

Satellite network device 200

Broadcast/

multicast service communication

center 17

Converged

platform 18

Ground
center
station 19

|
S2101: First data packet

S2106: Receipt

S2102: Second data packet

Terminal
100

S2103: Obtain the first data
packet based on the second
data packet

S2104: Parse the first data
packet, and generate receipt
information based on a result of
parsing the first data packet

S2105: Receipt information

S2107: Determine that
the receipt information is
receipt information of the

first data packet

S2108: Receipt
_information

h( information

FIG. 21




Antenna 1

f

\\‘i/
|
|

’

35/35

Terminal 100

Antenna 2

{

Mobile communication module

Wireless communication module
BT/WLAN/GNSS/NFC/IR/FM/

2G/3G/AGISG Satellite communication
|
Speaker Sensor module
[170A] [180]
Receiver ) Pressure sensor
[170B] [| Audio [180A]
- module H
Microphone | [170] Gyroscope sensor
[170C] [180B]
Headset jack || Barometric
[170D] pressure sensor
[180C]
Displays 1 to N [194] -
Magnetic sensor
Cameras 1 to N [193] H Processor [180D]
- Acceleration
Indicator [192]  H [110] sensor [180E]
Motor [191] = || Distance sensor
[180F]
Button [190] ] Optical proximity
sensor [180G]
Internal memory [121] -
Fingerprint sensor
SIM card interfaces [180H]
1to N [195] Temperature
External memory | | sensor [180J]
Interface [120] | Touch sensor
Power [180K]
_______ management —
USB interface [130] Charging |-{ module ?err?sbo"rar[]ifl;glr_]]t
X management [141]
module : Bone conduction
Charge input ----------- [140] Iﬁggay sensor [180M]

FIG. 22



