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SATELLITE , TERMINAL DEVICE , 
SATELLITE COMMUNICATION SYSTEM , 
AND SATELLITE COMMUNICATION 

METHOD 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of International 
Application No. PCT / CN2019 / 090307 , filed on Jun . 6 , 
2019 , which claims priority to Chinese Patent Application 
No. 201811415697.3 , filed on Nov. 26 , 2018. The disclo 
sures of the aforementioned applications are hereby incor 
porated by reference in their entireties . 

TECHNICAL FIELD 

[ 0002 ] This application relates to the field of satellite 
communication , and more specifically , to a satellite , a ter 
minal device , a satellite communication system , and a 
satellite communication method . 

BACKGROUND 

[ 0003 ] For a future evolved new radio ( NR ) system , which 
is also referred to as a 5th generation mobile communication 
( 5G ) system , a user raises more diversified service type 
requirements , and also raises a wider service coverage 
requirement . However , currently , a coverage capability of a 
mobile communication network that is based on base station 
coverage is limited , and already cannot meet a requirement 
of people for obtaining information at any time and at any 
place . In addition , providing ultra - wide coverage in a mode 
that is based on base station coverage faces great challenges 
in terms of costs and feasibility in scenarios such as a remote 
area , a desert , an ocean , and the air . 
[ 0004 ] Compared with conventional mobile communica 
tion , satellite communication has wider coverage and can 
overcome natural and geographical obstacles such as 
oceans , deserts , and mountains . In addition , communication 
costs of the satellite communication are unrelated to a 
transmission distance . The satellite communication can be 
used as an effective supplement to the conventional mobile 
communication , to overcome a shortcoming of the conven 
tional mobile communication . 
[ 0005 ] In a current satellite communication system , all 
protocol stack processing is completed in a ground station , 
and a satellite is used only as a relay and forwarding unit . In 
other words , after receiving data and / or signaling , the sat 
ellite directly forwards the data and / or the signaling , or 
performs only simple demodulation and then forwards the 
data and / or the signaling . No corresponding protocol stack 
processing is performed . Therefore , data and / or signaling 
processing starts only after the data and / or the signaling 
are / is transmitted from a terminal to the satellite and then to 
the ground station . This causes a very large delay in an entire 
data procedure or signaling procedure . 

signaling , where the first satellite is a low orbit satellite . 
When MAC - layer first processing needs to be performed on 
the data and / or the signaling , the first satellite performs the 
MAC - layer first processing on the data and / or the signaling , 
where the MAC - layer first processing includes at least one 
of hybrid automatic repeat request HARQ function process 
ing and random access RA function processing . 
[ 0008 ] According to the satellite communication method 
in the first aspect , the low orbit satellite obtains , at the MAC 
layer , the data and / or the signaling , and when the HARQ 
function processing and / or the RA function processing need / 
needs to be performed , the first satellite performs the HARQ 
function processing and / or the RA function processing . In 
this way , complexity and costs of implementing an on 
satellite system of the low orbit satellite are considered , and 
the HARQ function processing and / or the RA function 
processing are / is also performed in the low orbit satellite , so 
that a delay of processing the data and / or the signaling by a 
satellite communication system can be reduced . 
[ 0009 ] In a possible implementation of the first aspect , an 
on - satellite system of the first satellite includes a MAC 
entity and a below - MAC protocol layer entity , and the MAC 
entity includes a hybrid automatic repeat request HARQ 
function module and a random access RA function module . 
[ 0010 ] in a possible implementation of the first aspect , for 
ease of control , the on - satellite system of the first satellite 
may further include a first MAC control module configured 
to control a HARQ function and an RA function . 
[ 0011 ] In a possible implementation of the first aspect , the 
satellite communication method further includes : When 
ARQ function processing needs to be performed on the data 
and / or the signaling , the first satellite performs the ARQ 
function processing on the data and / or the signaling . In this 
possible implementation , the ARQ function processing is 
performed in the low - orbit first satellite , so that the delay of 
the satellite communication system can be further reduced . 
[ 0012 ] In a possible implementation of the first aspect , the 
on - satellite system of the first satellite may further include 
an RLC entity , and the RLC entity includes an automatic 
repea request ARQ function module . 
[ 0013 ] In a possible implementation of the first aspect , the 
satellite communication method further includes : When 
MAC - layer second processing or above - MAC protocol 
layer processing needs to be performed on the data and / or 
the signaling , the first satellite sends the data and / or the 
signaling to a second satellite , where the MAC - layer second 
processing includes MAC layer function processing other 
than the HARQ function processing and the RA function 
processing , and the second satellite is a medium orbit 
satellite or a high orbit satellite . In this possible implemen 
tation , when the MAC layer function processing other than 
the HARQ function processing and / or the RA function 
processing needs to be performed , corresponding processing 
is performed in the medium - orbit or high - orbit second 
satellite . Alternatively , the second satellite performs the 
above - MAC protocol layer processing . In this way , com 
plexity and costs of implementing an on - satellite system of 
the medium orbit satellite or the high orbit satellite are 
considered , and a part of processing is also performed in the 
medium orbit satellite or the high orbit satellite , so that the 
delay of processing the data and / or the signaling by the 
satellite communication system can be reduced . 
[ 0014 ] It should be understood that a below - MAC proto 
col layer may include a PHY layer . An above - MAC protocol 

SUMMARY 

[ 0006 ] This application provides a satellite , a terminal 
device , a satellite communication system , and a satellite 
communication method , to reduce a delay of processing data 
and / or signaling by the satellite communication system . 
[ 0007 ] According to a first aspect , a satellite communica 
tion method is provided , and includes : A first satellite 
obtains , at a media access control MAC layer , data and / or 
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layer may include one or more of an RLC layer , a PDCP 
layer , and an SDAP layer . Alternatively , an above - MAC 
protocol layer may include one or more of an RLC layer , a 
PDCP layer , and an RRC layer . The above - MAC protocol 
layer may further include another layer above the MAC 
layer . This is not limited in this application . 
[ 0015 ] In a possible implementation of the first aspect , that 
a first satellite obtains , at a MAC layer , data and ; or signaling 
includes : The first satellite receives , at a physical PHY layer , 
the data and / or the signaling that are / is sent by a terminal 
device , performs PHY layer processing on the data and / or 
the signaling , and then sends the data and / or the signaling to 
the MAC layer . The PHY layer processing may include 
channel coding , modulation , interleaving , scrambling , rate 
matching , and the like . 
[ 0016 ] In a possible implementation of the first aspect , the 
signaling on which the first MAC - layer processing needs to 
be performed includes random access process signaling 
and / or HARQ process signaling . In this possible implemen 
tation , the random access process signaling and / or the 
HARQ process signaling that cause / causes a relatively large 
system delay are / is processed in the low orbit satellite . 
[ 0017 ] In a possible implementation of the first aspect , the 
signaling on which the above - MAC protocol layer process 
ing needs to be performed includes radio resource control 
RRC signaling . In this possible implementation , another 
piece of higher - layer signaling is processed in the medium 
orbit satellite or the high orbit satellite . 
[ 0018 ] According to a second aspect , a satellite commu 
nication method is provided , and includes : A second satellite 
receives , at a media access control MAC layer or an above 
MAC protocol layer , data and / or signaling , where the second 
satellite is a medium orbit satellite or a high orbit satellite . 
The second satellite performs , at the MAC layer , MAC - layer 
second processing on the data and / or the signaling , where 
the MAC - layer second processing includes MAC layer 
function processing other than hybrid automatic repeat 
request HARQ function processing and random access RA 
function processing ; and / or the second satellite performs , at 
the above - MAC protocol layer , above - MAC protocol layer 
processing on the data and / or the signaling . 
[ 0019 ] According to the satellite communication method 
in the second aspect , the medium orbit satellite or the high 
orbit satellite receives , at the MAC layer or the above - MAC 
protocol layer , the data and / or the signaling . When the MAC 
layer function processing other than the HARQ function 
processing and / or the RA function processing needs to be 
performed , corresponding processing is performed in the 
second satellite . Alternatively , the second satellite performs 
the above - MAC protocol layer processing . In this way , 
complexity and costs of implementing an on - satellite system 
of the medium orbit satellite or the high orbit satellite are 
considered , and a part of processing is also performed in the 
medium orbit satellite or the high orbit satellite , so that a 
delay of processing the data and / or the signaling by a 
satellite communication system can be reduced . 
[ 0020 ] In a possible implementation of the second aspect , 
an on - satellite system of the second satellite includes a MAC 
entity and an above - MAC protocol layer entity , and the 
MAC entity includes another MAC layer function module 
other than a hybrid automatic repeat request HARQ function 
module and a random access RA function module . 

( 0021 ] In a possible implementation of the second aspect , 
the MAC entity further includes a second MAC control 
module for another MAC layer function other than a HARQ 
function and an RA function . 
[ 0022 ] In a possible implementation of the second aspect , 
the satellite communication method further includes : When 
ARQ function processing needs to be performed on the data 
and / or the signaling , the second satellite performs the ARQ 
function processing on the data and / or the signaling . 
[ 0023 ] In a possible implementation of the second aspect , 
the on - satellite system of the second satellite further 
includes an RLC entity , and the RLC entity includes an 
automatic repeat request ARQ function module . 
[ 0024 ] In a possible implementation of the second aspect , 
that a second satellite receives , at a MAC layer or an 
above - MAC protocol layer , data and / or signaling includes : 
The second satellite receives , at the MAC layer or the 
above - MAC protocol layer , the data and / or the signaling that 
are / is sent by a terminal device , where the data and / or the 
signaling do / does not include a header of a below - MAC 
layer protocol layer . In this possible implementation , the 
data and / or the signaling may include a header of the MAC 
layer , or may not include a header of the MAC layer , but 
directly include a header of a higher layer and be transmitted 
at the higher layer . 
[ 0025 ] In a possible implementation of the second aspect , 
that a second satellite receives , at a MAC layer or an 
above - MAC protocol layer , data and / or signaling includes : 
The second satellite receives , at the MAC layer or the 
above - MAC protocol layer , data and / or signaling that are / is 
sent by a first satellite , where the first satellite is a low orbit 
satellite . 
[ 0026 ] In a possible implementation of the second aspect , 
the signaling on which the above - MAC protocol layer 
processing is performed at the above - MAC protocol layer 
includes radio resource control RRC 
[ 0027 ] According to a third aspect , a satellite communi 
cation method is provided , and includes : A terminal device 
performs , at a physical PHY layer , transmission of data 
and / or signaling with a first satellite , where the first satellite 
is a low orbit satellite . The terminal device performs , at a 
medium access control MAC layer or an above - MAC pro 
tocol layer , transmission of data and / or signaling with a 
second satellite , where the data and - ’ or the signaling 
do / does not include a header of a below - MAC - layer proto 
col layer , and the second satellite is a medium orbit satellite 
or a high orbit satellite . 
[ 0028 ] According to a fourth aspect , this application pro 
vides a satellite , configured to perform the method according 
to any one of the first aspect or the possible implementations 
of the first aspect . Specifically , the satellite may include a 
module configured to perform the method according to any 
one of the first aspect or the possible implementations of the 
first aspect . 
[ 0029 ] According to a fifth aspect , this application pro 
vides a satellite , configured to perform the method according 
to any one of the second aspect or the possible implemen 
tations of the second aspect . Specifically , the satellite may 
include a module configured to perform the method accord 
ing to any one of the second aspect or the possible imple 
mentations of the second aspect . 
[ 0030 ] According to a sixth aspect , this application pro 
vides a terminal device , configured to perform the method 
according to any one of the third aspect or the possible 
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implementations of the third aspect . Specifically , the termi 
nal device may include a module configured to perform the 
method according to any one of the second aspect or the 
possible implementations of the second aspect . 
[ 0031 ] According to a seventh aspect , this application 
provides a satellite . The satellite includes a processor and a 
memory . The memory is configured to store instructions , 
and the processor is configured to execute the instructions 
stored in the memory , to enable the satellite to perform the 
method according to any one of the first aspect or the 
possible implementations of the first aspect . 
[ 0032 ] According to an eighth aspect , this application 
provides a satellite . The satellite includes a processor and a 
memory . The memory is configured to store instructions , 
and the processor is configured to execute the instructions 
stored in the memory , to enable the satellite to perform the 
method according to any one of the second aspect or the 
possible implementations of the second aspect . 
[ 0033 ] According to a ninth aspect , this application pro 
vides a terminal device . The terminal device includes a 
processor and a memory . The memory is configured to store 
instructions , and the processor is configured to execute the 
instructions stored in the memory , to enable the terminal 
device to perform the method according to any one of the 
third aspect or the possible implementations of the third 
aspect . 
[ 0034 ] According to a tenth aspect , this application pro 
vides a computer - readable storage medium . The computer 
readable storage medium stores instructions , and when the 
instructions are run on a computer , the computer is enabled 
to perform the method according to any one of the first 
aspect and the possible implementations of the first aspect . 
[ 0035 ] According to an eleventh aspect , this application 
provides a computer - readable storage medium . The com 
puter - readable storage medium stores instructions , and when 
the instructions are run on a computer , the computer is 
enabled to perform the method according to any one of the 
second aspect and the possible implementations of the 
second aspect . 
[ 0036 ] According to a twelfth aspect , this application 
provides a computer - readable storage median . The com 
puter - readable storage medium stores instructions , and when 
the instructions are run on a computer , the computer is 
enabled to perform the method according to any one of the 
third aspect and the possible implementations of the third 
aspect . 
[ 0037 ] According to a thirteenth aspect , this application 
provides a computer program product including instructions . 
When a computer runs the instructions in the computer 
program product , the computer performs the method accord 
ing to any one of the first aspect and the possible imple 
mentations of the first aspect . 
[ 0038 ] According to a fourteenth aspect , this application 
provides a computer program product including instructions . 
When a computer runs the instructions in the computer 
program product , the computer performs the method accord 
ing to any one of the second aspect and the possible 
implementations of the second aspect . 
[ 0039 ] According to a fifteenth aspect , this application 
provides a computer program product including instructions . 
When a computer runs the instructions in the computer 
program product , the computer performs the method accord 
ing to any one of the third aspect and the possible imple 
mentations of the third aspect . 

[ 0040 ] According to a sixteenth aspect , this application 
provides a computer chip . The computer chip enables a 
computer to perform the method according to any one of the 
first aspect and the possible implementations of the first 
aspect . 
[ 0041 ] According to a seventeenth aspect , this application 
provides a computer chip . The computer chip enables a 
computer to perform the method according to any one of the 
second aspect and the possible implementations of the 
second aspect . 
[ 0042 ] According to an eighteenth aspect , this application 
provides a computer chip . The computer chip enables a 
computer to perform the method according to any one of the 
third aspect and the possible implementations of the third 
aspect . 
[ 0043 ] According to a nineteenth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fourth aspect or the seventh aspect , 
the satellite according to the fifth aspect or the eighth aspect , 
and a ground station . 
[ 0044 ] According to a twentieth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fourth aspect or the seventh aspect , 
and a ground station . 
[ 0045 ] According to a twenty - first aspect , this application 
provides a satellite communication system , including the 
satellite according to the fourth aspect or the seventh aspect , 
the satellite according to the fifth aspect or the eighth aspect , 
a ground station , and the terminal device according to the 
sixth aspect or the ninth aspect . 
[ 0046 ] According to a twenty - second aspect , this applica 
tion provides a satellite communication system , including 
the satellite according to the fourth aspect or the seventh 
aspect , a ground station , and the terminal device according 
to the sixth aspect or the ninth aspect . 
[ 0047 ] According to a twenty - third aspect , this application 
provides a satellite . The satellite is a first satellite , and is 
configured to perform the method according to any one of 
the first aspect and the possible implementations of the first 
aspect . 
[ 0048 ] According to a twenty - fourth aspect , this applica 
tion provides a satellite . The satellite is a second satellite , 
and is configured to perform the method according to any 
one of the second aspect and the possible implementations 
of the second aspect . 
[ 0049 ] According to a twenty - fifth aspect , this application 
provides a terminal device , configured to perform the 
method according to any one of the third aspect and the 
possible implementations of the third aspect . 
[ 0050 ] According to a twenty - sixth aspect , this application 
provides a satellite communication system , including the 
satellite according to the twenty - third aspect , the satellite 
according to the twenty - fourth aspect , and a ground station . 
[ 0051 ] According to a twenty - seventh aspect , this appli 
cation provides a satellite communication system , including 
the satellite according to the twenty - third aspect , the satellite 
according to the twenty - fourth aspect , a ground station , and 
the terminal device according to the twenty - fifth aspect . 
[ 0052 ] According to a twenty - eighth aspect , this applica 
tion provides a satellite communication system , including 
the satellite according to the twenty - third aspect , and a 
ground , station . 
[ 0053 ] According to a twenty - ninth aspect , this applica 
tion provides a satellite communication system , including 



US 2021/0281318 A1 Sep. 9 , 2021 
4 

the satellite according to the twenty - third aspect , a ground 
station , and the terminal device according to the twenty - fifth 
aspect . 
[ 0054 ] According to a thirtieth aspect , this application 
provides a satellite . The satellite is a first satellite , and 
includes a processor , configured to execute a program in a 
memory to implement the method according to any one of 
the first aspect and the possible implementations of the first 
aspect . 
[ 0055 ] According to a thirty - first aspect , this application 
provides a satellite . The satellite is a second satellite , and 
includes a processor , configured to execute a program in a 
memory to implement the method according to any one of 
the second aspect and the possible implementations of the 
second aspect . 
[ 0056 ] According to a thirty - second aspect , this applica 
tion provides a terminal device , including a processor , 
configured to execute a program in a memory to implement 
the , method according to any one of the third aspect and the 
possible implementations of the third aspect . 
[ 0057 ] According to a thirty - third aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirtieth aspect , the satellite accord 
ing to the thirty - first aspect , and a ground station . 
[ 0058 ] According to a thirty - fourth aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirtieth aspect , the satellite accord 
ing to the thirty - first aspect , a ground station , and the 
terminal device according to the thirty - second aspect . 
[ 0059 ] According to a thirty - fifth aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirtieth aspect , and a ground 
station . 
[ 0060 ] According to a thirty - sixth aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirtieth aspect , a ground station , 
and the terminal device according to the thirty - second 
aspect . 
[ 0061 ] According to a thirty - seventh aspect , this applica 
tion provides a satellite . The satellite is a first satellite , and 
includes a processor . The processor is coupled to a memory . 
The memory is configured to store a computer program . The 
processor is configured to execute the computer program 
stored in the memory , to enable the first satellite to perform 
the method according to any one of the first aspect and the 
possible implementations of the first aspect . 
[ 0062 ] According to a thirty - eighth aspect , this application 
provides a satellite . The satellite is a second satellite , and 
includes a processor . The processor is coupled to a memory . 
The memory is configured to store a computer program . The 
processor is configured to execute the computer program 
stored in the memory , to enable the second satellite to 
perform the method according to any one of the second 
aspect and the possible implementations of the second 
aspect . 
[ 0063 ] According to a thirty - ninth aspect , this application 
provides a terminal device , including a processor . The 
processor is coupled to a memory . The memory is config 
ured to store a computer program . The processor is config 
ured to execute the computer program stored in the memory , 
to enable the terminal device to perform the method accord 
ing to any one of the third aspect and the possible imple 
mentations of the third aspect . 

[ 0064 ] According to a fortieth aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirty - seventh aspect , the satellite 
according to the thirty - eighth aspect , and a ground station . 
[ 0065 ] According to a forty - first aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirty - seventh aspect , the satellite 
according to the thirty - eighth aspect , a ground station , and 
the terminal device according to the thirty - ninth aspect . 
[ 0066 ] According to a forty - second aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirty - seventh aspect , and a ground 
station . 
[ 0067 ] According to a forty - third aspect , this application 
provides a satellite communication system , including the 
satellite according to the thirty - seventh aspect , a ground 
station , and the terminal device according to the thirty - ninth 
aspect . 
[ 0068 ] According to a forty - fourth aspect , this application 
provides a satellite . The satellite is a first satellite , and 
includes a processor and a transceiver . The processor is 
configured to execute a computer program stored in a 
memory , to enable the first satellite to perform the method 
according to any one of the first aspect and the possible 
implementations of the first aspect . 
[ 0069 ] According to a forty - fifth aspect , this application 
provides a satellite . The satellite is a second satellite , and 
includes a processor and a transceiver . The processor is 
configured to execute a computer program stored in a 
memory , to enable the second satellite to perform the 
method according to any one of the second aspect and the 
possible implementations of the second aspect . 
[ 0070 ] According to a forty - sixth aspect , this application 
provides a terminal device , including a processor and a 
transceiver . The processor is configured to execute a com 
puter program stored in a memory , to enable the terminal 
device to perform the method according to any one of the 
third aspect and the possible implementations of the third 
aspect . 
[ 0071 ] According to a forty - seventh aspect , this applica 
tion provides a satellite communication system , including 
the satellite according to the forty - fourth aspect , the satellite 
according to the forty - fifth aspect , and a ground station . 
[ 0072 ] According to a forty - eighth aspect , this application 
provides a satellite communication system , including the 
satellite according to the forty - fourth aspect , the satellite 
according to the forty - fifth aspect , a ground station , and the 
terminal device according to the forty - sixth aspect . 
[ 0073 ] According to a forty - ninth aspect , this application 
provides a satellite communication system , including the 
satellite according to the forty - fourth aspect , and a ground 
station . 
[ 0074 ] According to a fiftieth aspect , this application 
provides a satellite communication system , including the 
satellite according to the forty - fourth aspect , a ground sta 
tion , and the terminal device according to the forty - sixth 
aspect . 
[ 0075 ] According to a fifty - first aspect , this application 
provides a satellite . The satellite is a first satellite , and 
includes a processor , a memory , and a transceiver . The 
memory is configured to store a computer program . The 
processor is configured to execute the computer program 
stored in the memory , to enable the first satellite to perform 
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[ 0089 ] According to a sixty - fifth aspect , this application 
provides a processor . The processor includes at least one 
circuit , configured to perform the method according to any 
one of the first aspect and the possible implementations of 
the first aspect , any one of the second aspect and the possible 
implementations of the second aspect , or any one of the third 
aspect and the possible implementations of the third aspect . 

BRIEF DESCRIPTION OF DRAWINGS 

the method according to any one of the first aspect and the 
possible implementations of the first aspect . 
[ 0076 ] According to a fifty - second aspect , this application 
provides a satellite . The satellite is a second satellite , and 
includes a processor , a memory , and a transceiver . The 
memory is configured to store a computer program . The 
processor is configured to execute the computer program 
stored in the memory , to enable the second satellite to 
perform the method according to any one of the second 
aspect and the possible implementations of the second 
aspect . 
[ 0077 ] According to a fifty - third aspect , this application 
provides a terminal device , including a processor , a memory , 
and a transceiver . The memory is configured to store a 
computer program . The processor is configured to execute 
the computer program stored in the memory , to enable the 
terminal device to perform the method according to any one 
of the third aspect and the possible implementations of the 
third aspect . 
[ 0078 ] According to a fifty - fourth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fiftieth aspect , the satellite accord 
ing to the fifty - first aspect , and a ground station . 
[ 0079 ] According to a fifty - fifth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fiftieth aspect , the satellite accord 
ing to the fifty - first aspect , a ground station , and the terminal 
device according to the fifty - second aspect . 
[ 0080 ] According to a fifty - sixth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fiftieth aspect , and a ground station . 
[ 0081 ] According to a fifty - seventh aspect , this application 
provides a satellite communication system , including the 
satellite according to the fiftieth aspect , a ground station , and 
the terminal device according to the fifty - second aspect . 
[ 0082 ] According to a fifty - eighth aspect , this application 
provides a satellite , including a unit or a means for perform 
ing each step according to any one of the first aspect and the 
possible implementations of the first aspect . 
[ 0083 ] According to a fifty - ninth aspect , this application 
provides a satellite , including a unit or a means for perform 
ing each step according to any one of the second aspect and 
the possible implementations of the second aspect . 
[ 0084 ] According to a sixtieth aspect , this application 
provides a terminal device , including a unit or a means for 
performing each step according to any one of the third aspect 
and the possible implementations of the third aspect . 
[ 0085 ] According to a sixty - first aspect , this application 
provides a satellite communication system , including the 
satellite according to the fifty - sixth aspect , the satellite 
according to the fifty - seventh aspect , and a ground station . 
[ 0086 ] According to a sixty - second aspect , this application 
provides a satellite communication system , including the 
satellite according to the filly - sixth aspect , the satellite 
according to the fifty - seventh aspect , a ground station , and 
the terminal device according to the fifty - eighth aspect . 
[ 0087 ] According to a sixty - third aspect , this application 
provides a satellite communication system , including the 
satellite according to the fifty - sixth aspect , and a ground 
station . 
[ 0088 ] According to a sixty - fourth aspect , this application 
provides a satellite communication system , including the 
satellite according to the fifty - sixth aspect , a ground station , 
and the terminal device according to the fifty - eighth aspect . 

[ 0090 ] FIG . 1 is a schematic diagram of a scenario of a 
multi - layer satellite communication architecture ; 
[ 0091 ] FIG . 2 is a schematic diagram of a scenario of a 
single - layer satellite communication architecture ; 
[ 0092 ] FIG . 3 is a schematic diagram of a protocol stack 
of a data plane in a mobile communication network ; 
[ 0093 ] FIG . 4 is a schematic diagram of a protocol stack 
of a control plane in a mobile communication network ; 
[ 0094 ] FIG . 5 is a schematic diagram of a data plane delay 
in an LTE system ; 
[ 0095 ] FIG . 6 is a schematic diagram of functions and 
function division of a MAC layer according to an embodi 
ment of this application ; 
[ 009 ] FIG . 7 is a schematic diagram of protocol stack 
deployment in a multi - layer satellite communication archi 
tecture according to an embodiment of this application ; 
[ 0097 ] FIG . 8 is a schematic flowchart of a satellite 
communication method according to an embodiment of this 
application ; 
[ 0098 ] FIG . 9 is a schematic flowchart of a satellite 
communication method according to another embodiment of 
this application ; 
[ 0099 ] FIG . 10 is a schematic flowchart of a satellite 
communication method according to another embodiment of 
this application ; 
[ 0100 ] FIG . 11 is a schematic flowchart of a satellite 
communication method according to another embodiment of 
this application ; 
[ 0101 ] FIG . 12 is a schematic flowchart of a satellite 
communication method according to another embodiment of 
this application ; 
[ 0102 ] FIG . 13 is a schematic diagram of protocol stack 
deployment in a single - layer satellite communication archi 
tecture according to an embodiment of this application ; 
[ 0103 ] FIG . 14 is a schematic block diagram of a satellite 
according to an embodiment of this application ; 
[ 0104 ] FIG . 15 is a schematic block diagram of a satellite 
according to another embodiment of this application ; 
[ 0105 ] FIG . 16 is a schematic block diagram of a satellite 
according to still another embodiment of this application ; 
and 
[ 0106 ] FIG . 17 is a schematic block diagram of a satellite 
according to still another embodiment of this application . 

DESCRIPTION OF EMBODIMENTS 
[ 0107 ] The following describes technical solutions in this 
application with reference to the accompanying drawings . 
[ 0108 ] First , a satellite communication system is briefly 
described . The satellite communication system usually 
includes a satellite and a ground station . Based on different 
orbital altitudes , satellites may be classified into the follow 
ing three types : a geostationary earth orbit ( GEO ) satellite , 
also referred to as a synchronous orbit satellite or a high 
orbit satellite ; a medium earth orbit ( MEO ) satellite , also 
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referred to as a medium orbit satellite ; and a low earth orbit 
( LEO ) satellite , also referred to as a low orbit satellite . 
[ 0109 ] An orbital altitude of the GEO satellite is 35,786 
km . Main advantages of the GEO satellite are being station 
ary relative to the ground and providing very large coverage . 
However , disadvantages of the GEO satellite are also rela 
tively prominent . For example , a distance from the ground 
is excessively large and an antenna with a relatively large 
diameter is needed ; a transmission delay is relatively large , 
being about 0.5 second , and cannot meet a requirement of a 
real - time service ; obit resources are relatively in shortage , 
launch costs are high , and coverage cannot be provided for 
the bipolar regions . 
[ 0110 ] An orbital altitude of the MEO satellite ranges from 
2,000 km to 35,786 km . Global coverage can be achieved by 
using a relatively small quantity of MEO satellites . The 
MEO satellite has a larger transmission delay than the LEO 
satellite . Currently , the MEO satellite is mainly used for 
positioning and navigation . 
[ 0111 ] An orbital altitude of the LEO satellite ranges from 
300 km to 2,000 km . Compared with the MEO satellite and 
the GEO satellite , the LEO satellite has a lower orbital 
altitude , a smaller data transmission delay , a smaller power 
loss , and lower launch costs . Therefore , a communication 
network that is based on the LEO satellite has greatly 
progressed in recent years . The LEO satellite is used as an 
information access point , and a capability of the satellite to 
cover a wider area than a base station is fully utilized , to 
achieve efficient coverage of the air , an ocean , and a remote 
area . In addition , the LEO satellite may be integrated with a 
long term evolution ( LIE ) network or a 5G ( NR ) network , to 
provide wider coverage and better user experience for a user 
under the premise of using a same terminal device . 
[ 0112 ] In a communication scenario in which a satellite 
communication system is integrated with a ground mobile 
communication system , it is required that a common termi 
nal device may be used to access the satellite communica 
tion system . Therefore , protocol stack integration needs to 
be performed between the satellite communication system 
and the ground mobile communication system . A relatively 
simple implementation is that a complete protocol stack of 
an system / NR system is included in the satellite communi 
cation system . On the premise of no new network element 
being introduced , in the current satellite communication 
system , all protocol stack processing is completed in a 
ground station , and a satellite is used only as a relay and 
forwarding unit . However , the following disadvantage is 
consequently caused : Data and / or signaling processing starts 
only after the data and / or the signaling are / is transmitted 
from a terminal to the satellite and then to the ground station . 
This causes a very large delay in an entire data procedure or 
signaling procedure . 
[ 0113 ] With respect to protocol stack deployment , proto 
col stack division exists in the ground mobile communica 
tion system , for example , an existing LTE system or a 
next - generation NR system . A typical scenario is protocol 
stack division of a central unit ( central unit , CU ) -distrib 
uted unit ( DU ) in a cloud radio access network ( CRAN ) 
architecture . A manner of the protocol stack division of the 
CU - DU is relatively flexible , and division may be randomly 
performed at a physical layer ( PHY ) , a media access control 
( MAC ) layer , and the like . 
[ 0114 ] However , for an on - satellite system of a satellite , 
factors such as a transmission capacity of a feed link , a 

delay , and a power loss of a satellite - ground link need to be 
comprehensively considered , and costs , a volume , a 
mechanics of machinery effect , and the like of the satellite 
also need to be considered . In addition , an architecture of the 
satellite communication system is relatively complex and is 
further divided into a multi - layer satellite communication 
architecture and a single - layer satellite communication 
architecture . Therefore , the protocol stack division of the 
ground mobile communication system cannot be simply 
transplanted to protocol stack division of a satellite com 
munication system . 
[ 0115 ] Next , the multi - layer satellite communication 
architecture and the single - layer satellite communication 
architecture are separately briefly described . 
[ 0116 ] FIG . 1 is a schematic diagram of a scenario of a 
multi - layer satellite communication architecture 100. As 
shown in FIG . 1 , the multi - layer satellite communication 
architecture 100 has multi - layer satellite coverage . A two 
layer satellite communication system is used as an example . 
A first - layer satellite 120 close to a terminal device 110 is a 
low orbit satellite , and a second - layer satellite 130 above the 
first - layer satellite 120 is a medium orbit satellite or a high 
orbit satellite . For uplink transmission , the terminal device 
110 sends data or signaling to the first - layer satellite 120 , 
and then the first - layer satellite 120 forwards the data to the 
second - layer satellite 130. The second - layer satellite 130 
forwards the data or signaling to a ground station 140. The 
ground station 140 then routes the data or signaling to the 
interact 160 through a routing device 150 . 
[ 0117 ] FIG . 2 is a schematic diagram of a scenario of a 
single - layer satellite communication architecture 200. As 
shown in FIG . 2 , only a single - layer satellite exists in the 
single - layer satellite communication architecture 200. Con 
sidering a delay requirement of a user and a limitation on 
transmit power of a terminal device , a scenario of a low orbit 
satellite is more considered when the single - layer satellite is 
used for coverage . For uplink transmission , the terminal 
device 210 sends data or signaling to a low orbit satellite 
220. The low orbit satellite 220 forwards the data or signal 
ing to a ground station 230. The ground station 230 then 
routes the data or signaling to the internet 250 through a 
routing device 240 . 
( 0118 ] Regardless of a low orbit satellite , a medium orbit 
satellite , or a high orbit satellite , to ensure that a user can 
access a network through a terminal device that is uniform 
with that on the ground , the satellite needs to support a 
protocol stack compatible with an existing LTE system or 
NR system . 
[ 0119 ] Next , a protocol stack , also referred to as a protocol 
framework , is briefly described . 
( 0120 ] In an existing protocol framework , transmission of 
any data or signaling needs to depend on support of a 
protocol of each layer . 
[ 0121 ] FIG . 3 is a schematic diagram of a protocol stack 
of a data plane in a mobile communication network . Based 
on the protocol stack shown in FIG . 3 , in a data transmission 
process , for example , in an uplink transmission process , a 
terminal device first maps a quality of service ( QoS ) data 
stream to a radio bearer through a service data adaptation 
protocol ( SDAP ) layer , and then sends the data stream to a 
packet data convergence protocol ( PDCP ) layer . The PDCP 
layer performs header compression and encryption on data , 
and then sends the data to a radio link control ( RLC ) layer . 
The RLC layer performs blocking and concatenation on the 
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initialization , and broadcasting . A test result shows that a 
delay caused by the RA process is a main part of the control 
plane delay , and even accounts for about 70 % of a total delay 
of the control plane and the data plane . An RA function is 
located at a MAC layer . 
[ 0127 ] The data plane is also referred to as a user plane . In 
this application , a data plane delay may be approximately 
defined as a time for transmission of an inter - network 
internet protocol ( IP ) data packet from an IP layer ( which , in 
the NR system , corresponds to a protocol layer connected to 
an SDAP layer , and is above the SDAP layer ; in the LTE 
system , corresponds to a protocol layer connected to a PDCP 
layer , and is above the PDCP layer ) of the terminal device ! 
base station to the base station / terminal device . FIG . 5 is a 
schematic diagram of a data plane delay in an LTE system . 
As shown in FIG . 5 , for a unidirectional uplink or downlink 
transmission delay , a formula for calculating a data plane 
delay is as follows : 

tup = 1.5 + 1 + 1.5 + n * 8 = 8n + 4 ( 1 ) 

data , and then sends the data to a MAC layer . The MAC 
layer performs multiplexing and transport format combina 
tion on a current data packet , selects an appropriate transport 
format , and sends the data packet to a PHY layer . Finally , the 
PITY layer selects a transport format combination to modu 
late and encode the data packet , and then sends the data 
packet to a network device . The network device performs 
demodulation , decoding , de - multiplexing , data reassem 
bling , decompression , and decryption , sequentially through 
the PHY layer , the MAC layer , the RLC layer , the PDCP 
layer , and the SDAP layer , and then demaps the QoS data 
stream from the radio bearer , to obtain data sent by the 
terminal device . 
[ 0122 ] FIG . 4 is a schematic diagram of a protocol stack 
of a control plane in a mobile communication network . 
Based on the protocol stack shown in FIG . 4 , in a signaling 
transmission process , a terminal device performs , on signal 
ing , processing , such as encapsulation , encryption and integ 
rity protection , blocking and concatenation , multiplexing , 
and selection of an appropriate transport format , sequen 
tially through a radio resource control ( RRC ) layer , a PDCP 
layer , an RLC layer , a MAC layer , and a PHY layer . Finally , 
the terminal device modulates and encodes the signaling in 
a selected transport format , and sends the signaling to a 
network device . The network device performs demodula 
tion , decoding , de - multiplexing , data reassembling , decryp 
tion , verification , and decapsulation , sequentially through 
the PITY layer , the MAC layer , the RLC layer , the PDCP 
layer , and the RRC layer , to obtain the signaling sent by the 
terminal device . Then , the network device performs corre 
sponding processing based on the signaling . A protocol stack 
of the terminal device may further include a non access 
stratum ( NAS ) . The NAS layer is not located on a network 
device of an access network , but is located on an access and 
mobility management function ( AMF ) entity of a core 
network . 
[ 0123 ] The network device may be a base station . The 
base station may be configured to communicate with one or 
more terminals , or may be configured to perform commu 
nication with one or more base stations that have some 
terminal functions ( for example , communication between a 
macro base station and a micro base station such as an access 
point ) . The base station may be an evolved NodeB ( eNB ) in 
an LTE system , or a base station ( such as a gNB ) in a 5G 
system or an NR system . In addition , the base station may 
alternatively be an access point ( AP ) , a transmission recep 
tion point ( TRP ) , a CU , or another network entity , and may 
include some or all of functions of the foregoing network 
entities . 
[ 0124 ] Terminal devices may be distributed across an 
entire wireless communication system , and may be station 
ary or mobile . In some embodiments of this application , the 
terminal device may be a mobile device , a mobile station , a 
mobile unit , a machine - to - machine ( M2M ) terminal , a radio 
unit , a remote unit , a user agent , a mobile client , user 
equipment ( UE ) , or the like . 
[ 0125 ] Finally , a delay generated on a data plane and a 
delay generated on a control plane are briefly described . 
[ 0126 ] in this application , a control plane delay in the LIE 
system may be approximately defined as a time for switch 
ing from an idle state to an active state by the terminal 
device . A delay in an initial access process is tested based on 
an actual LTE system . The initial access process includes 
processes such as random access ( RA ) , RRC connection 

[ 0128 ] In the formula , the first item is a processing delay 
1.5 ms of a terminal device , the second item is duration ( for 
example , 1 ms ) , of one subframe , specified in a protocol , the 
third item is a processing delay 1.5 ms of a network device , 
and the last item is a hybrid automatic repeat request 
( HARQ ) delay of the terminal device . In an LTE system , a 
maximum quantity of HARQ times is specified as 8 , and n 
is the transmission delay . It can be learned from the formula 
( 1 ) that , for a satellite communication system , even if a 
satellite is a low orbit satellite , a transmission time is 2 ms 
or longer . If data retransmission occurs , the data plane delay 
is mainly the HARQ delay . If a scenario of a high orbit 
satellite is considered , when an altitude of the satellite is 
35,786 km , it may be calculated that a round - trip transmis 
sion delay of the satellite is about 238 ms . If retransmission 
occurs for a plurality of times , the transmission delay 
becomes a bottleneck of the system . A protocol of an 
existing LTE system / NR system specifies that , to ensure 
reliability of data transmission , a data transmission mode 
that is based on HARQ / automatic repeat request ( ARQ ) is 
used . A plurality of times of repeated retransmission causes 
a larger system delay . A HARQ function is located at a MAC 
layer , and an ARQ function is located at an RIX layer . To 
shorten a system delay , factors described above are com 
prehensively considered . In this application , division is 
considered to be performed based on functions related to the 
MAC layer and the RLC layer in a protocol stack of the 
satellite communication system . 
[ 0129 ] With reference to FIG . 6 and FIG . 7 , protocol stack 
deployment in a multi - layer satellite communication archi 
tecture is described in detail . 
[ 0130 ] FIG . 6 is a schematic diagram of functions and 
function division of a MAC layer according to an embodi 
ment of this application . A protocol of an existing LTE 
system / NR system specifies that , main functions of the 
MAC layer include : mapping between a logical channel and 
a transport channel , scheduling , multiplexing , de multiplex 
ing , logical channel priority processing , HARQ , RA , and the 
like . 

[ 0131 ] In some embodiments of this application , an on 
satellite system of a low orbit satellite at a low layer in the 
multi - layer satellite communication architecture includes a 
MAC entity and a below - MAC protocol layer entity , and the 
MAC entity includes a HARQ function module and an RA 
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function module . An on - satellite system of a satellite ( a 
medium orbit satellite or a high orbit satellite ) at a high layer 
in the multi - layer satellite communication architecture 
includes a MAC entity and an above - MAC protocol layer 
entity , and the MAC entity includes another function module 
that is at the MAC layer and that is other than a HARQ 
function module and an RA function module , for example , 
a multiplexing function module , a de - multiplexing function 
module , or a logical channel priority processing function 
module . Therefore , protocol stack deployment of a satellite 
at a low layer and protocol stack deployment of a satellite at 
a high layer form a complete protocol stack relative to a 
terminal device . 
[ 0132 ] It should be understood that the MAC entity , the 
below - MAC protocol layer entity , and the above - MAC 
protocol layer entity are entities that are based on functions . 
[ 0133 ] In this specification , for a two - layer satellite com 
munication architecture , a low orbit satellite at a low layer 
may be referred to as a first satellite , and a medium orbit 
satellite or a high orbit satellite at a high layer may be 
referred to as a second satellite . 
[ 0134 ] It should be understood that a below - MAC proto 
col layer may include a PHY layer . An above - MAC protocol 
layer may include one or more of an RLC layer , a PDCP 
layer , and an SDAP layer . Alternatively , an above - MAC 
protocol layer may include one or more of an RLC layer , a 
PDCP layer , and an RRC layer . The above - MAC protocol 
layer may further include another layer above the MAC 
layer . This is not limited in this application . 
[ 0135 ] FIG . 7 is a schematic diagram of protocol stack 
deployment in a multi - layer satellite communication archi 
tecture according to an embodiment of this application . 
[ 0136 ] Optionally , as shown in FIG . 7 , an on - satellite 
system of a first satellite may further include a first MAC 
control module configured to control a HARQ function and 
an RA function . The first MAC control module may include 
a cell radio network temporary identifier ( C - RNTI ) module , 
a time alignment command ( TA command ) module , and the 
like . Certainly , the first MAC control module may be 
deployed in an on - satellite system of a second satellite . This 
is not limited in this embodiment of this application . 
[ 0137 ] Optionally , as shown in FIG . 7 , the on - satellite 
system of the second satellite may further include a second 
MAC control module configured to control another MAC 
layer function other than the HARQ function and the RA 
function . The second MAC control module may include a 
control module configured to control functions such as a 
multiplexing function , a de - multiplexing function , and a 
logical channel priority processing function . 
[ 0138 ] In this embodiment of this application , a HARQ 
function module at a MAC layer of the first satellite may 
separately communicate with a downlink shared channel 
( DL - SCH ) and an uplink shared channel ( UL - SCH ) of a 
PHY layer of the first satellite . An RA function module at the 
MAC layer of the first satellite may communicate with a 
random access channel ( RACH ) of the PHY layer of the first 
satellite . 
[ 0139 ] A logical channel priority processing function 
module at a MAC layer of the second satellite may sepa 
rately communicate with a dedicated traffic channel ( dedi 
cated traffic channel , DTCH ) , a dedicated control channel 
( DCCH ) , and a common control channel ( CCCH ) of an RLC 
layer of the second satellite . A de - multiplexing function 
module at the MAC layer of the second satellite may also 

separately communicate with the DTCH , the DCCH , and the 
CCCH of the RLC layer of the second satellite . 
[ 0140 ] Optionally , a protocol of an existing LTE system / 
NR system specifies that a CU exchanges information with 
a CU through an Xn interface , and a CU exchanges infor 
mation with a DU through an F1 interface . In a satellite 
communication system in this application , to keep protocol 
compatibility with a ground mobile communication system , 
similarly , an interface between second satellites may be 
referred to as Xn , and an interface between a first satellite 
and a second satellite may be referred to as F1 . However , 
this is not limited in this application . 
[ 0141 ] Based on the protocol stack deployment in the 
multi - layer satellite communication architecture described 
in FIG . 6 and FIG . 7 , this application provides a satellite 
communication method . FIG . 8 is a schematic flowchart of 
a satellite communication method 300 according to an 
embodiment of this application . As shown in FIG . 8 , the 
satellite communication method 300 includes the following 
steps : S310 : A first satellite obtains , at a media access 
control MAC layer , data and / or signaling , where the first 
satellite is a low orbit satellite . S320 : When MAC - layer first 
processing needs to be performed on the data and / or the 
signaling , the first satellite performs the MAC - layer first 
processing on the data and / or the signaling , where the 
MAC - layer first processing includes at least one of hybrid 
automatic repeat request HARQ function processing and 
random access RA function processing . 
[ 0142 ] According to the satellite communication method 
in this embodiment of this application , the low orbit satellite 
obtains , at the MAC layer , the data and / or the signaling , and 
when the HARQ function processing anchor the RA func 
tion processing need / needs to be performed , the first satellite 
performs the HARQ function processing and / or the RA 
function processing . In this way , complexity and costs of 
implementing an on - satellite system of the low orbit satellite 
are considered , and the HARQ function processing and / or 
the RA function processing are / is also performed in the low 
orbit satellite , so that a delay of processing the data and / or 
the signaling by a satellite communication system can be 
reduced . 

[ 0143 ] The HARQ function processing and the RA func 
tion processing are performed in the low orbit satellite , to 
avoid that the data and / or the signaling are / is forwarded 
between satellites and then forwarded by the satellite to a 
ground station before being processed , so that the delay of 
processing the data and / or the signaling by the satellite 
communication system can be reduced , 
[ 0144 ] Optionally , in some embodiments , the satellite 
communication method 300 may further include : When 
MAC - layer second processing or above - MAC protocol 
layer processing needs to be performed on the data and / or 
the signaling , the first satellite sends the data and / or the 
signaling to a second satellite , where the MAC - layer second 
processing includes MAC layer function processing other 
than the HARQ function processing and the RA function 
processing , and the second satellite is a medium orbit 
satellite or a high orbit satellite . In other words , an orbital 
altitude of the second satellite is higher than an orbital 
altitude of the first satellite . 

[ 0145 ] It should be further understood that , that the first 
satellite sends the data and / or the signaling to a second 
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satellite , so that a delay of processing the data and / or the 
signaling by a satellite communication system can be 
reduced . 

[ 0151 ] Optionally , in some embodiments , that a second 
satellite receives , at a MAC layer or an above - MAC protocol 
layer , data and / or signaling in S410 may include : the second 
satellite receives , at the MAC layer or the above - MAC 
protocol layer , the data and / or the signaling sent by a 
terminal device , where the data and / or the signaling do / does 
not include a header of a below - MAC - layer protocol layer . 
Correspondingly , the terminal device performs , at the media 
access control MAC layer or the above - MAC protocol layer , 
transmission of data and / or signaling with the medium orbit 
satellite or the high orbit satellite . 
[ 0152 ] The medium - orbit or high - orbit second satellite 
directly communicates , at the MAC layer or the above - MAC 
protocol layer , with the terminal device . The communication 
process may be concurrent with another communication step 
( for example , a signaling interaction step of a low - orbit first 
satellite ) . The delay of processing the data and / or the sig 
naling by a satellite communication system can be further 
reduced . 

satellite may be that the first satellite sends , at the MAC 
layer , the data and / or the signaling to a MAC layer of the 
second satellite . 
[ 0146 ] When the HARQ function processing and / or the 
RA function processing do / does not need to , but the MAC 
layer function processing ( the MAC - layer second process 
ing ) other than the HARQ function processing and the RA 
function processing needs to or the above - MAC protocol 
layer processing needs to be performed on the data and / or 
the signaling , after obtaining the data and / or the signaling , 
the first satellite forwards the data and / or the signaling to the 
second satellite with a higher orbital altitude , so that the 
second satellite performs the other MAC layer function 
processing , and if necessary , performs the above - MAC 
protocol layer processing . 
[ 0147 ] Optionally , in some embodiments , that a first sat 
ellite obtains , at a MAC layer , data and / or signaling in S310 
may include : The first satellite receives , at a physical PHY 
layer , the data and / or the signaling sent by a terminal device , 
performs PHY layer processing on the data and / or the 
signaling , and then sends the data and / or the signaling to the 
MAC layer . 
[ 0148 ] Because some function modules of the PHY layer 
and the MAC layer are deployed in the on - satellite system 
of the first satellite , the first satellite may receive , at the PHY 
layer , the data and / or the signaling sent by the terminal 
device , performs corresponding PHY layer processing on 
the data and / or the signaling , sends the data and / or the 
signaling to the MAC layer , performs a portion of MAC 
layer processing on the data and / or the signaling , and then 
sends the data and / or the signaling to the MAC layer of the 
second satellite . The PHY layer processing may include 
channel coding , modulation , interleaving , scrambling , rate 
matching , and the like . 
[ 0149 ] Correspondingly , for a medium orbit satellite or a 
high orbit satellite , FIG . 9 is a schematic flowchart of a 
satellite communication method 400 according to another 
embodiment of this application . As shown in FIG . 9 , the 
satellite communication method 400 includes the follow 
steps : S410 : A second satellite receives , at a media access 
control MAC layer or an above - MAC protocol layer , data 
and / or signaling , where the second satellite is a medium 
orbit satellite or a high orbit satellite . S420 : The second 
satellite performs , at the MAC layer , MAC - layer second 
processing on the data and / or the signaling , where the 
MAC - layer second processing includes MAC layer function 
processing other than hybrid automatic repeat request 
HARQ function processing and random access RA function 
processing ; and / or the second satellite performs , at the 
above - MAC protocol layer , above - MAC protocol layer pro 
cessing on the data and / or the signaling . 
[ 0150 ] According to the satellite communication method 
in this embodiment of this application , the medium orbit 
satellite or the high orbit satellite receives , at the MAC layer 
or the above - MAC protocol layer , the data and / or the 
signaling . When the MAC layer function processing other 
than the HARQ function processing and / or the RA function processing needs to be performed , corresponding processing 
is performed in the second satellite . Alternatively , the second 
satellite performs the above - MAC protocol layer processing . 
In this way , complexity and costs of implementing an 
on - satellite system of the medium orbit satellite or the high 
orbit satellite are considered , and a part of processing is also 
performed in the medium orbit satellite or the high orbit 

[ 0153 ] Because only a MAC entity and an above - MAC 
protocol layer entity are deployed in the on - satellite system 
of the medium orbit satellite or the high orbit satellite , when 
communication with the second satellite is performed , data 
and / or signaling do / does not include the header of the 
below - MAC - layer protocol layer ; otherwise , the on - satellite 
system of the medium orbit satellite or the high orbit satellite 
cannot process the data and / or the signaling . If transmission 
of data and / or signaling is performed at the above - MAC 
protocol layer , for example , an RLC layer or an RRC layer , 
the data and / or the signaling may alternatively not include a 
header of a below - RLC - layer or below - RRC - layer protocol 
layer . This is not limited in this application . 
[ 0154 ] Optionally , in some other embodiments , that a 
second satellite receives , at a MAC layer or an above - MAC 
protocol layer , data and / or signaling in S410 may include : 
The second satellite receives , at the MAC layer or the 
above - MAC protocol layer , data and / or signaling sent by the 
first satellite , where the first satellite is a low orbit satellite . 
In other words , an orbital altitude of the second satellite is 
higher than an orbital altitude of the first satellite . A MAC 
entity and a below - MAC protocol layer entity are deployed 
in an on - satellite system of the first satellite . After receiving 
data and / or signaling , the on - satellite system may perform 
layer - by - layer processing from a lowest layer , and then send 
the data and / or the signaling to the second satellite . The 
communication process may be compatible with processing 
of a protocol stack of an existing mobile communication 
system . 

[ 0155 ] Based on a two - layer satellite communication 
architecture , the following separately describes in detail an 
uplink solution for transmitting data and an uplink solution 
for transmitting signaling . 
( 0156 ] In a scenario in which a terminal device sends data , 
data processing performed by protocol layers of the terminal 
device includes : 
[ 0157 ] ( 1 ) An SOAP layer maps a to - be - sent data stream 
to a radio bearer and then sends the data stream to a PDCP 
layer . 
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[ 0158 ] ( 2 ) The PDCP layer compresses an IP data header 
of the transmission control protocol ( TCP ) / user data proto 
col ( UDP ) and sends the compressed IP data header to an 
RLC layer . 
[ 0159 ] ( 3 ) The RLC layer performs blocking and concat 
enation processing on a data packet , and then forwards the 
data packet to a MAC layer . 
[ 0160 ] ( 4 ) The MAC layer multiplexes the data packet , 
selects an appropriate transport format combination , and 
sends the data packet to a PHY layer for modulation and 
coding 
[ 0161 ] ( 5 ) The data packet is sent at the PHY layer to a first 
satellite through an air interface . 
[ 0162 ] Data processing performed by satellite - side proto 
col layers corresponding to the terminal device includes : 
[ 0163 ] ( 1 ) The first satellite receives , at a PHY layer , data 
sent by the PHY layer of the terminal device , demodulates 
and decodes the data , and performs necessary retransmission 
processing on the data . 
[ 0164 ] ( 2 ) The PHY layer of the first satellite sends the 
decoded data to a MAC layer of a second satellite , and the 
MAC layer of the second satellite performs operations , such 
as MAC header removing and de - multiplexing , on the data , 
and then sends the data to an RLC layer of the second 
satellite . 
[ 0165 ] ( 3 ) The RLC layer of the second satellite reas 
sembles the data packet and sends the reassembled data 
packet to a PDCP layer of the second satellite . 
[ 016 ] ( 4 ) The PDCP layer of the second satellite decrypts 
encrypted data , decompresses compressed IP data , and sends 
the data to a SDAP layer of the second satellite . 
[ 0167 ] ( 5 ) The SDAP layer of the second satellite maps the 
data stream to obtain the original data sent by the terminal 
device , and then the second satellite sends the obtained data 
to a ground station . 
[ 0168 ] In a scenario in which a terminal device sends 
signaling , signaling processing performed by protocol layers 
of the terminal device includes : 
[ 0169 ] ( 1 ) The terminal device encapsulates the signaling 
through the RRC layer , and then sends the encapsulated 
signaling to a PDCP layer . 
[ 0170 ) ( 2 ) The PDCP layer performs encryption and integ 
rity protection operations on the received signaling and then 
sends the signaling to an RLC layer . 
[ 0171 ] ( 3 ) The RLC layer performs blocking and concat 
enation operations on the signaling , and then forwards the 
signaling to a MAC layer . 
[ 0172 ] ( 4 ) The MAC layer multiplexes the signaling , 
selects an appropriate transport format combination , and 
sends the signaling to a PHY layer . 
[ 0173 ] ( 5 ) The PHY layer modulates and encodes the 
signaling , and then sends the signaling to a first satellite . 
[ 0174 ] Signaling processing performed by satellite - side 
protocol layers corresponding to the terminal device 
includes : 
[ 0175 ] ( 1 ) The first satellite receives , at a PHY layer , the 
signaling sent by the PHY layer of the terminal device , 
demodulates and decodes the signaling , and then sends the 
signaling to a MAC layer of the first satellite . If the signaling 
is RA process signaling , the first satellite directly feeds back 
an MSG 2 and an MSG 4 to the terminal device . If the 
signaling is an MSG 3 used when the terminal device 
performs RA , feedback on HARQ performed by the termi 
nal device is also performed at the MAC layer of the first 

satellite . If the signaling is not random access process 
signaling , the MAC layer of the first satellite forwards the 
signaling to a MAC layer of the second satellite . 
[ 0176 ] ( 2 ) The MAC layer of the second satellite performs 
operations , such as de - multiplexing and header removal , on 
the received signaling , and then sends the signaling to an 
RLC layer . 
[ 0177 ] ( 3 ) The RLC layer of the second satellite reas 
sembles the data and sends the data to a PDCP layer above 
the RLC layer . 
[ 0178 ] ( 4 ) The PDCP layer of the second satellite performs 
decryption and integrity verification on the signaling , and 
then sends the signaling to an RRC layer of the second 
satellite . 
[ 0179 ] ( 5 ) The RRC layer of the second satellite performs 
header removal processing on a header of the signaling , and 
notifies a ground station after the processing is completed . 
[ 0180 ] The following describes in detail the satellite com 
munication methods in this application by using several 
procedures such as an RA procedure , including a contention 
based / non - contention - based RA procedure , an RRC connec 
tion procedure , and an RRC reconfiguration procedure as 
examples . 
[ 0181 ] FIG . 10 is a schematic flowchart of a satellite 
communication method 500 according to another embodi 
ment of this application . For ease of description , the embodi 
ment in FIG . 10 is described by combining a contention 
based RA procedure and an RRC connection procedure . As 
shown in FIG . 10 , the satellite communication method 500 
includes the following steps . 
[ 0182 ] S510 : A terminal device sends a physical random 
access channel ( MACH ) preamble code to a first satellite . 
Correspondingly , the first satellite receives the PRACH 
preamble code sent by the terminal device . It should be 
understood that , in FIG . 10 , MAC , RRC , or the like marked 
for the terminal device , the first satellite , and a second 
satellite means that corresponding signaling processing is 
performed at a MAC layer or an RRC layer . For example , 
the PRACH preamble code is MAC layer signaling . The first 
satellite receives , at a PHY layer , the PRACH preamble code 
sent by a PHY layer of the terminal device , performs 
corresponding processing , and then sends the PRACH pre 
amble code to the MAC layer of the first satellite for 
signaling processing . 
[ 0183 ] S520 : After processing the PRACH preamble code , 
the first satellite feeds back a random access response to the 
terminal device . 
[ 0184 ] S530 : This step has two optional solutions . FIG . 10 
shows the first optional solution . In the first optional solu 
tion , the terminal device sends an RRC connection estab 
lishment request to the first satellite . After receiving the 
signaling , the first satellite may perform layer - by - layer pro 
cessing from the PHY layer , and then send the signaling to 
the second satellite through the MAC layer . The first 
optional solution may be compatible with protocol stack 
processing of an existing mobile communication system . In 
the second optional solution , the terminal device directly 
sends , at the MAC layer or at the RRC layer , an RRC 
connection establishment request to the second satellite . In 
the first optional solution , because S530 and S540 are 
concurrent , an access delay of the satellite communication 
system can be further reduced . 
[ 0185 ] S540 : The first satellite feeds back random access 
contention resolution signaling to the terminal device . 
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[ 0186 ] S550 : In correspondence to step S530 , this step 
also has two optional solutions . FIG . 10 shows the first 
optional solution . In the first optional solution , after receiv 
ing the RRC connection establishment request forwarded by 
the first satellite , the second satellite performs processing at 
the RRC layer , and feeds back an RRC connection estab 
lishment command to the terminal device through the first 
satellite . In the second optional solution , the second satellite 
directly feeds back , at the MAC layer or at the RRC layer , 
an RRC connection establishment command to the terminal 
device . 

[ 0187 ] S560 : In correspondence to steps S530 and S550 , 
this step also has two optional solutions . FIG . 10 shows the 
first optional solution . In the first optional solution , the 
terminal device feeds back RRC connection establishment 
complete signaling to the first satellite , and after receiving 
the RRC connection establishment complete signaling from 
the terminal device , the first satellite forwards the RRC 
connection establishment complete signaling to the second 
satellite . In the second optional solution , the terminal device 
directly feeds back , at the MAC layer or at the RRC layer , 
an RRC connection establishment complete signaling to the 
second satellite . 

[ 0188 ] Interaction of the first two pieces of signaling in the 
RA process in FIG . 10 , namely , the PRACH preamble code 
and the random access response , can be completed merely 
through interaction between the terminal device and the first 
satellite . Therefore , the satellite communication method in 
this application can reduce the access delay . 
[ 0189 ] FIG . 11 is a schematic flowchart of a satellite 
communication method 600 according to another embodi 
ment of this application . The embodiment of FIG . 11 is 
described by using a non - contention - based RA procedure . 
The non - contention - based RA procedure is mainly used in a 
scenario in which switching occurs for a user . In this case , 
the non - contention - based RA procedure is coupled with 
RRC connection reconfiguration . As shown in FIG . 11 , an 
old first satellite represents a first satellite from which a 
service of the user is to be switched , and a new first satellite 
represents a first satellite that is to provide a service for the 
user . The satellite communication method 600 includes the 
following steps . 
[ 0190 ] S610 : The second satellite sends an RRC recon 
figuration command . Where the command includes an index 
of a PRACH preamble code used when switching occurs for 
a user . Similar to the satellite communication method 500 , 
S610 has two optional solutions . In the first optional solu 
tion , the second satellite directly sends the RRC reconfigu 
ration command to a terminal device . In the second optional 
solution , the second satellite forwards the RRC reconfigu 
ration command to a terminal device through the old first 
satellite . Correspondingly , the terminal device receives the 
RRC reconfiguration command . It should be understood 
that , in FIG . 11 , PHY , MAC , RRC , or the like marked for the 
terminal device , the old first satellite , the new first satellite , 
and the second satellite means that corresponding signaling 
processing is performed at a PRY layer , a MAC layer , or an 
RRC layer . 
[ 0191 ] S620 : The terminal device sends the PRACH pre 
amble code to the new first satellite . In other words , the 
terminal device performs non - contention - based random 

[ 0192 ] S630 : The new first satellite sends a physical 
downlink control channel ( physical downlink control chan 
nel , PDCCH ) scheduling command to the terminal device . 
[ 0193 ] S640 : The new first satellite sends a random access 
response to the terminal device , where the random access 
response includes an index of a random access preamble 
code of the user , an uplink grant ( UL_grant ) resource , a 
timing advance , a temporary C - RNTI , and the like . 
[ 0194 ] S650 : The terminal device sends RRC reconfigu 
ration complete signaling . S650 has two optional solutions . 
In the first optional solution , the terminal device directly 
sends the RRC reconfiguration complete signaling to the 
second satellite . In the second optional solution , the terminal 
device forwards the RRC reconfiguration complete signal 
ing to the second satellite through the new first satellite . 
[ 0195 ] FIG . 12 is a schematic flowchart of a satellite 
communication method 700 according to another embodi 
ment of this application . The embodiment in FIG . 12 is 
described by using an RRC reconfiguration procedure . Dif 
ferent from an RRC connection procedure , the RRC recon 
figuration procedure is performed with reference to a mea 
surement report . A first satellite moves , and this causes a 
terminal device to be handed over . In this case , a handover 
measurement report is triggered . In this case , a handover 
measurement report is triggered . A handover measurement 
report in a protocol of an NR system is sent by an RRC layer 
through an RRC reconfiguration command . After complet 
ing measurement , the terminal device feeds back the mea 
surement report to a second satellite . The satellite commu 
nication method 700 includes the following steps . 
[ 0196 ] S710 : The second satellite sends an RRC recon 
figuration command to the terminal device . The RRC recon 
figuration command includes a measurement report instruc 
tion . It should be understood that , in FIG . 12 , RRC marked 
for the terminal device , the first satellite , and the second 
satellite means that corresponding signaling processing is 
performed at an RRC layer . 
[ 0197 ] S720 : The terminal device returns RRC reconfigu 
ration complete signaling to the second satellite . 
[ 0198 ] S730 : This step has two optional solutions . FIG . 12 
shows the first optional solution . In the first optional solu 
tion , the terminal device arranges data generated after mea 
surement is completed into a measurement report response , 
and sends the measurement report response to the first 
satellite , and the first satellite forwards the measurement 
report response to the second satellite . In the second optional 
solution , the terminal device directly sends the measurement 
report response to the second satellite . A difference from a 
ground mobile communication system is that , for an LTE 
system or an NR system , a measurement report response is 
fed back to a base station that provides a service for the 
terminal device , and in the embodiments of this application , 
the measurement report response needs to be fed back to a 
satellite that provides a service for the terminal device . 
[ 0199 ] It should be understood that , similar to interaction 
of random access process signaling , interaction of HARQ 
process signaling and the like is also completed in the 
low - orbit first satellite . A HARQ process is not described in 
detail in this specification . Similar to interaction of RRC 
signaling , interaction of registration and authentication pro 
cess signaling and the like is also completed in the medium 
orbit or high - orbit second satellite . The registration and 
authentication process is not described in detail in this 
specification . access . 
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[ 0200 ] it should be understood that , for uplink data , the 
uplink data may be encapsulated in layers on a terminal 
device side based on a complete protocol stack structure in 
some embodiments of this application . On a satellite side , 
decapsulation may be performed at protocol layers of the 
first satellite and the second satellite in sequence . Downlink 
data processing is similar to uplink data processing , and 
details are not described herein again . 
[ 0201 ] It should be further understood that , for uplink 
signaling , in some embodiments of this application , the 
signaling may be encapsulated in layers on the terminal 
device side based on the complete protocol stack structure . 
On the satellite side , the first satellite may perform corre 
sponding processing for signaling decapsulation in a 
sequence of a PITY layer and a MAC layer , and then 
forward the signaling from the MAC layer of the first 
satellite to a MAC layer of the second satellite . The first 
satellite has performed decapsulation on the MAC layer . If 
the MAC layer of the second satellite does not need to 
perform MAC - layer second processing on the signaling , the 
MAC layer of the second satellite transparently transmits the 
signaling to an above - MAC protocol layer . If the MAC layer 
of the second satellite needs to perform MAC - layer second 
processing on the signaling , the MAC layer of the second 
satellite performs the MAC - layer second processing on the 
signaling , and after completing the MAC - layer second pro 
cessing , sends the signaling to above - MAC protocol layers . 
[ 0202 ] In some other embodiments of this application , 
signaling may be encapsulated in layers on a terminal device 
side based on a complete protocol stack structure . A header 
of a MAC layer may include information about whether 
MAC - layer first processing needs to be performed . On a 
satellite side , the first satellite performs decapsulation at a 
PHY layer . If the information in the header of the MAC layer 
indicates that the MAC - layer first processing needs to be 
performed , the first satellite performs decapsulation on the 
MAC layer and performs the MAC - layer first processing , 
and after the MAC - layer first processing is completed , the 
MAC layer of the first satellite sends the signaling to a MAC 
layer of the second satellite . If the information in the header 
of the MAC layer indicates that the MAC - layer first pro 
cessing does not need to be performed , the first satellite does 
not perform decapsulation on the MAC layer , and directly 
sends the signaling to a MAC layer of the second satellite , 
and the MAC layer of the second satellite decapsulates the 
signaling , and then performs MAC - layer second processing 
or above - MAC protocol layer processing , 
[ 0203 ] In still some other embodiments of this application , 
for MAC layer signaling or above - MAC protocol layer 
signaling , on a terminal device side , the signaling may be 
encapsulated in layers from a MAC layer to above - MAC 
protocol layers . The terminal device directly communicates 
with the second satellite without using the first satellite . On 
a satellite side , a MAC layer of the second satellite decap 
sulates the signaling , and then performs MAC - layer second 
processing or above - MAC protocol layer processing . 
[ 0204 ] In still some other embodiments of this application , 
for above - MAC protocol layer signaling , on a terminal 
device side , the signaling may be encapsulated in layers 
from a corresponding protocol layer ( for example , an RRC 
layer ) . The terminal device directly communicates with the 
second satellite without using the first satellite . On a satellite 
side , an RRC layer of the second satellite decapsulates the 
signaling , and then performs RRC layer processing . 

[ 0205 ] Downlink signaling processing is similar to uplink 
signaling processing , and details are not described herein 
again . 
[ 0206 ] in solutions on which FIG . 8 to FIG . 12 are based , 
an ARQ function module of an RLC entity is located in the 
second satellite . When ARQ function processing needs to be 
performed on the data and / or the signaling , the second 
satellite performs the ARQ function processing on the data 
and / or the signaling . 
[ 0207 ] In another embodiment of this application , an ARQ 
function module of an RLC entity may be located in the first 
satellite . When ARQ function processing needs to be per 
formed on the data and / or the signaling , the first satellite 
performs the ARQ function processing on the data and / or the 
signaling . Therefore , when the ARQ function processing is 
involved , the ARQ function processing is performed in the 
low - orbit first satellite , so that a delay of a satellite com 
munication system can be further reduced . In other words , a 
protocol stack of a low orbit satellite includes a PHY layer , 
a HARQ function module and an RA function module of a 
MAC layer , and an ARQ function module of an RLC layer . 
A protocol stack of a medium orbit satellite or a high orbit 
satellite includes an RLC ( TM / UM Mode ) layer protocol 
stack and an above - RLC layer protocol stack , and the high 
orbit satellite includes only a transparent mode ( TM ) / an 
unacknowledged mode ( UM ) . 
[ 0208 ] A solution of a single - layer satellite communica 
tion architecture is different from a solution of a multi - layer 
satellite communication architecture in that , complexity of 
an on - satellite system and stability of data transmission are 
main factors for consideration in protocol stack division . In 
an embodiment provided for the single - layer satellite com 
munication architecture in this application , a protocol stack 
of an on - satellite system of a satellite ( where the single - layer 
satellite communication architecture includes only a first 
satellite ) includes a PHY layer and a MAC layer , where a 
HARQ function of the MAC layer and an ARQ function of 
an RIX layer are combined into the MAC layer . A protocol 
stack of a ground station includes another function module , 
other than the ARQ function , in an RLC layer , and an 
above - RLC layer . That is , the RLC layer of the protocol 
stack of the ground station has only the UM / TM . Transmis 
sion between satellites and between a satellite and a ground 
station is performed based on the IP protocol . To ensure 
stability of data transmission between the satellites and 
between the satellite and the ground station , a HARQ 
function module / an ARQ function module may be added , to 
ensure reliability of data transmission between the MAC 
layer and the RLC layer . In this case , the RLC layer in the 
around station no longer has a data reassembling function . 
FIG . 13 is a schematic diagram of protocol stack deployment 
in a single - layer satellite communication architecture 
according to an embodiment of this application . 
[ 0209 ] FIG . 14 is a schematic block diagram of a satellite 
800 according to an embodiment of this application . The 
satellite 800 is a low orbit satellite . An on - satellite system of 
the satellite 800 includes a MAC entity and a below - MAC 
protocol layer entity , and the MAC entity includes a hybrid 
automatic repeat request HARQ function module and a 
random access RA function module . The satellite 800 
includes an obtaining module 810 and a processing module 
820. The obtaining module 810 is configured to obtain , at a 
MAC layer , data and / or signaling . The processing module 
820 is configured to : when MAC - layer first processing needs 
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to be performed on the data and / or the signaling , perform the 
MAC - layer first processing on the data and / or the signaling , 
where the MAC - layer first processing includes at least one 
of performing HARQ function processing by using the 
HARQ function module and performing RA function pro 
cessing by using the RA function module . 
[ 0210 ] According to this embodiment of this application , 
the low orbit satellite obtains , at the MAC layer , the data 
and / or the signaling , and when the HARQ function process 
ing and / or the RA function processing need / needs to be 
performed , the low orbit satellite performs the HARQ func 
tion processing and / or the RA function processing . In this 
way , complexity and costs of implementing an on - satellite 
system of the low orbit satellite are considered , and the 
HARQ function processing and / or the RA function process 
ing are / is also performed in the low orbit satellite , so that a 
delay of processing the data and / or the signaling by a 
satellite communication system can be reduced . 
[ 0211 ] Optionally , in some embodiments , the on - satellite 
system of the satellite 800 further includes an RIX entity , 
and the RIX entity includes an automatic repeat request 
ARQ function module . The processing module 820 is further 
configured to : when ARQ function processing needs to be 
performed on the data and / or the signaling , perform the 
ARQ function processing on the data and / or the signaling . 
[ 0212 ] Optionally , in some embodiments , the processing 
module 820 is configured to : when MAC - layer second 
processing or above - MAC protocol layer processing needs 
to be performed on the data and / or the signaling , send the 
data and / or the signaling to a second satellite , where the 
MAC - layer second processing includes MAC layer function 
processing other than the HARQ function processing and the 
RA function processing , and the second satellite is a medium 
orbit satellite or a high orbit satellite . 
[ 0213 ] Optionally , in some embodiments , the obtaining 
module 810 is specifically configured to : receive , at a 
physical PRY layer in a below - MAC protocol layer , the data 
and / or the signaling that are / is sent by a terminal device , 
perform PHY layer processing on the data and / or the sig 
naling , and then send the data and / or the signaling to the 
MAC layer . 
[ 0214 ] Optionally , in some embodiments , the signaling on 
which the MAC - layer first processing needs to be performed 
includes random access process signaling and / or HARQ 
process signaling 
[ 0215 ] Optionally , in some embodiments , the signaling on 
which the above - MAC protocol layer processing needs to be 
performed includes radio resource control RRC signaling . 
[ 0216 ] Optionally , in some embodiments , the MAC entity 
further includes a first MAC control module configured to 
control a HARQ function and an RA function . 
[ 0217 ] FIG . 15 is a schematic block diagram of a satellite 
900 according to another embodiment of this application . 
The satellite 900 is a low orbit satellite . The satellite 900 
shown in FIG . 15 may include a processor 910 and a 
memory 920. The memory 920 stores computer instructions , 
and when the processor 910 executes the computer instruc 
tions , the satellite 900 is enabled to perform the following 
steps : obtaining , at a MAC layer , data and / or signaling ; and 
when MAC - layer first processing needs to be performed on 
the data and / or the signaling , performing the MAC - layer 
first processing on the data and / or the signaling , where the 
MAC - layer first processing includes at least one of hybrid 

automatic repeat request HARQ function processing and 
random access RA function processing . 
[ 0218 ] According to this embodiment of this application , 
the low orbit satellite obtains , at the MAC layer , the data 
and / or the signaling , and when the HARQ function process 
ing and / or the RA function processing need / needs to be 
performed , the low orbit satellite performs the HARQ func 
tion processing and / or the RA function processing . In this 
way , complexity and costs of implementing an on - satellite 
system of the low orbit satellite are considered , and the 
HARQ function processing and / or the RA function process 
ing are / is also performed in the low orbit satellite , so that a 
delay of processing the data and / or the signaling lw a 
satellite communication system can be reduced . 
[ 0219 ] Optionally , in some embodiments , an on - satellite 
system of the satellite 900 includes a MAC entity and a 
below - MAC protocol layer entity , and the MAC entity 
includes a hybrid automatic repeat request HARQ function 
module and a random access RA function module . 
[ 0220 ] Optionally , in some embodiments , the on - satellite 
system of the satellite 900 further includes an RLC entity , 
and the RIX entity includes an automatic repeat request 
ARQ function module . The processor 910 is further config 
ured to execute the computer instructions , to enable the 
satellite 900 to perform the following step : when ARQ 
function processing needs to be performed on the data 
and / or the signaling , performing the ARQ function process 
ing on the data and / or the signaling . 
[ 0221 ] Optionally , in some embodiments , the processor 
910 is further configured to execute the computer instruc 
tions , to enable the satellite 900 to perform the following 
step : when MAC - layer second processing or above - MAC 
protocol layer processing needs to be performed on the data 
and / or the signaling , sending the data and / or the signaling to 
a second satellite , where the MAC - layer second processing 
includes MAC layer function processing other than the 
HARQ function processing and the RA function processing , 
and the second satellite is a medium orbit satellite or a high 
orbit satellite . 
[ 0222 ] Optionally , in some embodiments , that the proces 
sor 910 executes the computer instructions to enable the 
satellite 900 to obtain , at a MAC layer , data and / or signaling 
includes : receiving , at a physical PHY layer in a below 
MAC protocol layer , the data and / or the signaling that are / is 
sent by a terminal device performing PHY layer processing 
on the data and / or the signaling , and then sending the data 
and / or the signaling to the MAC layer . 
[ 0223 ] Optionally , in some embodiments , the signaling on 
which the MAC - layer first processing needs to be performed 
includes random access process signaling and / or HARQ 
process signaling , 
[ 0224 ] Optionally , in some embodiments , the signaling on 
which the above - MAC protocol layer processing needs to be 
performed includes radio resource control RRC signaling . 
[ 0225 ] Optionally , in some embodiments , the MAC entity 
further includes a first MAC control module configured to 
control a HARQ function and an RA function . 
[ 0226 ] It should be understood that the satellite 800 shown 
in FIG . 14 or the satellite 900 shown in FIG . 15 may be 
configured to perform an operation or a procedure of the low 
orbit satellite in the foregoing method embodiments , and the 
operations and / or the functions of the modules and the 
components in the satellite 800 or the satellite 900 are 
respectively intended to implement the corresponding pro 
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cedures of the low orbit satellite in the foregoing method 
embodiments . For brevity , details are not described herein 
again . 
[ 0227 ] FIG . 16 is a schematic block diagram of a satellite 
1000 according to still another embodiment of this applica 
tion . The satellite 1000 is a medium orbit satellite or a high 
orbit satellite . An on - satellite system of the satellite 1000 
includes a MAC entity and an above - MAC protocol layer 
entity , and the MAC entity includes another MAC layer 
function module other than a hybrid automatic repeat 
request HARQ function module and a random access RA 
function module . The satellite 1000 includes an obtaining 
module 1010 and a processing module 1020. The obtaining 
module 1010 is configured to obtain , at a MAC layer or an 
above - MAC protocol layer , data and / or signaling . The pro 
cessing module 1020 is configured to : perform MAC - layer 
second processing on the data and / or the signaling by using 
the another MAC layer function module , where the MAC 
layer second processing includes MAC layer function pro 
cessing other than hybrid automatic repeat request HARQ 
function processing and random access RA function pro 
cessing ; and / or perform above - MAC protocol layer process 
ing on the data and / or the signaling by using an above - MAC 
protocol layer entity . 
[ 0228 ] According to this embodiment of this application , 
the medium orbit satellite or the high orbit satellite receives , 
at the MAC layer or the above - MAC protocol layer , the data 
and / or the signaling . When the MAC layer function pro 
cessing other than the HARQ function processing and / or the 
RA function processing needs to be performed , correspond 
ing processing is performed in the second satellite . Alterna 
tively , the second satellite performs the above - MAC proto 
col layer processing . In this way , complexity and costs of 
implementing an on - satellite system of the medium orbit 
satellite or the high orbit satellite are considered , and a part 
of processing is also performed in the medium orbit satellite 
or the high orbit satellite , so that a delay of processing the 
data and / or the signaling by a satellite communication 
system can be reduced . 
[ 0229 ] Optionally , in some embodiments , the on - satellite 
system of the satellite 1000 further includes an RIX entity , 
and the RIX ; entity includes an automatic repeat request 
ARQ function module . The processing module 1020 is 
further configured to : when ARQ function processing needs 
to be performed on the data and / or the signaling , perform the 
ARQ function processing on the data and / or the signaling . 
[ 0230 ] Optionally , in some embodiments , the obtaining 
module 1010 is specifically configured to receive , at the 
MAC layer or the above - MAC protocol layer , the data 
and / or the signaling that are / is sent by a terminal device , 
where the data and / or the signaling do / does not include a 
header of a below - MAC - layer protocol layer . 
[ 0231 ] Optionally , in some embodiments , the obtaining 
module 1010 is specifically configured to receive , at the 
MAC layer or the above - MAC protocol layer , data and / or 
signaling that are / is sent by a first satellite , where the first 
satellite is a low orbit satellite . 

[ 0232 ] Optionally , in some embodiments , the signaling on 
which the above - MAC protocol layer processing is per 
formed by using the above - MAC protocol layer entity 
includes radio resource control RRC signaling . 

[ 0233 ] Optionally , in some embodiments , the MAC entity 
further includes a second MAC control module for another 
MAC layer function other than the HARQ function and the 
RA function . 
[ 0234 ] FIG . 17 is a schematic block diagram of a satellite 
1100 according to still another embodiment of this applica 
tion . The satellite 1100 is a medium orbit satellite or a high 
orbit satellite . The satellite 1100 shown in FIG . 17 may 
include a processor 1110 and a memory 1120. The memory 
1120 stores computer instructions , and when the processor 
1110 executes the computer instructions , the satellite 1100 is 
enabled to perform the following steps : receiving , at a MAC 
layer or an above - MAC protocol layer , data and / or signal 
ing ; and performing , at the MAC layer , MAC - layer second 
processing on the data and / or the signaling , where the 
MAC - layer second processing includes MAC layer function 
processing other than hybrid automatic repeat request 
HARQ function processing and random access RA function 
processing ; and / or performing , by the second satellite , at the 
above - MAC protocol layer , above - MAC protocol layer pro 
cessing on the data and / or the signaling . 
[ 0235 ] According to this embodiment of this application , 
the medium orbit satellite or the high orbit satellite receives , 
at the MAC layer or the above - MAC protocol layer , the data 
and / or the signaling . When the MAC layer function pro 
cessing other than the HARQ function processing and / or the 
RA function processing needs to be performed , correspond 
ing processing is performed in the second satellite . Alterna 
tively , the second satellite performs the above - MAC proto 
col layer processing . In this way , complexity and costs of 
implementing an on - satellite system of the medium orbit 
satellite or the high orbit satellite are considered , and a part 
of processing is also performed in the medium orbit satellite 
or the high orbit satellite , so that a delay of processing the 
data and / or the signaling by a satellite communication 
system can be reduced . 
[ 0236 ] Optionally , in some embodiments , an on - satellite 
system of the satellite 1100 includes a MAC entity and an 
above - MAC protocol layer entity , and the MAC entity 
includes another MAC layer function module other than a 
hybrid automatic repeat request HARQ function module and 
a random access RA function module . 
[ 0237 ] Optionally , in some embodiments , the on - satellite 
system of the satellite 1100 further includes an RIX entity , 
and the RLC entity includes an automatic repeat request 
ARQ function module . The processor 1110 is further con 
figured to execute the computer instructions , to enable the 
satellite 1100 to perform the following step : when ARQ 
function processing needs to be performed on the data 
and / or the signaling , performing the ARQ function process 
ing on the data and / or the signaling . 
[ 0238 ] Optionally , in some embodiments , that the proces 
sor 1110 executes the computer instructions to enable the 
satellite 1100 to receive , at a MAC layer or an above - MAC 
protocol layer , data and / or signaling includes : receiving , at 
the MAC layer or the above - MAC protocol layer , the data 
and / or the signaling that are / is sent by a terminal device , 
where the data and / or the signaling do / does not include a 
header of a below - MAC - layer protocol layer . 
[ 0239 ] Optionally , in some embodiments , that the proces 
sor 1110 executes the computer instructions to enable the 
satellite 1100 to receive , at a MAC layer or an above - MAC 
protocol layer , data and / or signaling includes : receiving , at 
the MAC layer or the above - MAC protocol layer , data 
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[ 0248 ] It may be further understood that the memory 
mentioned in this embodiment of this application may be a 
volatile memory or a non volatile memory , or may include 
both a volatile memory and anon - volatile memory . The 
non - volatile memory may be a read - only memory ( ROM ) , a programmable read - only memory ( PROM ) , an erasable pro 
grammable read - only memory ( EPROM ) , an electrically 
erasable programmable read - only memory ( EEPROM ) , a 
flash memory , a hard disk drive ( HDD ) , or a solid - state drive 
( SSD ) . The volatile memory may be a random access 
memory ( RAM ) , and is used as an external cache . By way 
of example but not limitative description , many forms of 
RAMs may be used , for example , a static random access 
memory ( SRAM ) , a dynamic random access memory 
( DRAM ) , a synchronous dynamic random access memory 
( SDRAM ) , a double data rate synchronous dynamic random 
access memory ( DDR SDRAM ) , an enhanced synchronous 
dynamic random access memory ( ESDRAM ) , a synchro 
nous link dynamic random access memory ( SLDRAM ) , and 
a direct rambus random access memory ( DR RAM ) . 
[ 0249 ] It should be noted that when the processor is a 
general - purpose processor , a DSP , an ASIC , an FPGA or 
another programmable logic device , a discrete gate or a 
transistor logic device , or a discrete hardware component , 
the memory ( a storage module ) is integrated into the pro 
cessor . 

and / or signaling that are ; is sent by a first satellite , where the 
first satellite is a low orbit satellite . 
[ 0240 ] Optionally , in some embodiments , the signaling on 
which the above - MAC protocol layer processing is per 
formed by using the above - MAC protocol layer entity 
includes radio resource control RRC signaling . 
[ 0241 ] Optionally , in some embodiments , the MAC entity 
further includes a second MAC control module for another 
MAC layer function other than the HARQ function and the 
RA function . 
[ 0242 ] It should be understood that the satellite 1000 
shown in FIG . 16 or the satellite 1100 shown in FIG . 17 may 
be configured to perform an operation or a procedure of the 
medium orbit satellite or the high orbit satellite in the 
foregoing method embodiments , and the operations and / or 
the functions of the modules and the components in the 
satellite 1000 or the satellite 1100 are respectively intended 
to implement the corresponding procedures of the medium 
orbit satellite or the high orbit satellite in the foregoing 
method embodiments . For brevity , details are not described 
herein again . 
[ 0243 ] This application further provides a terminal device . 
The terminal device includes : a transmission module , con 
figured to perform , at a physical PHY layer , transmission of 
data and / or signaling with a first satellite , where the first 
satellite is a low orbit satellite , where the transmission 
module is further configured to perform , at a medium access 
control MAC layer or an above - MAC protocol layer , trans 
mission of data and / or signaling with a second satellite , 
where the data and / or the signaling whose transmission is 
performed with the second satellite do / does not include a 
header of a below - MAC - layer protocol layer , and the second 
satellite is a medium orbit satellite or a high orbit satellite . 
[ 0244 ] This application further provides a terminal device . 
The terminal device includes a processor and a memory . The 
memory stores computer instructions , and when the proces 
sor executes the computer instructions , the terminal device 
is enabled to perform the following steps : performing , at a 
physical PHY layer , transmission of data and / or signaling 
with a first satellite , where the first satellite is a low orbit 
satellite ; and performing , at a medium access control MAC 
layer or an above - MAC protocol layer , transmission of data 
and / or signaling with a second satellite , where the data 
and / or the signaling do / does not include a header of a 
below - MAC - layer protocol layer , and the second satellite is 
a medium orbit satellite or a high orbit satellite . 
[ 0245 ] This application further provides a satellite com 
munication system , including a satellite 800 ( or a satellite 
900 ) , a satellite 1000 ( or a satellite 1100 ) , and a ground 
station . 
[ 0246 ] This application further provides a satellite com 
munication system , including a satellite 800 ( or a satellite 
900 ) and a ground station . 
[ 0247 ] It should be understood that the processor men 
tioned in this embodiment of this application may include a 
central processing unit ( CPU ) , a network processor ( NP ) , or 
a combination of a CPU and an NP . The processor may 
further include a hardware chip . The hardware chip may be 
an application - specific integrated circuit ( application - spe 
cific integrated circuit , ASIC ) , a programmable logic device 
( PLD ) , or a combination thereof . The PLD may be a 
complex programmable logic device ( CPLD ) , a field - pro 
grammable gate affray ( FPGA ) , a generic array logic ( GAL ) , 
or any combination thereof . 

[ 0250 ] It should be noted that the memory described in 
this specification aims to include but is not limited to these 
memories and any memory of another proper type . 
[ 0251 ] An embodiment of this application further provides 
a computer - readable storage medium . The computer - read 
able storage medium stores instructions . When the instruc 
tions are run on a computer , the computer is enabled to 
perform a step performed by the low orbit satellite in the 
foregoing method embodiments . 
[ 0252 ] An embodiment of this application further provides 
a computer - readable storage medium . The computer - read 
able storage medium stores instructions . When the instruc 
tions are run on a computer , the computer is enabled to 
perform a step performed by the medium orbit satellite or the 
high orbit satellite in the foregoing method embodiments . 
[ 0253 ] An embodiment of this application further provides 
a computer program product including instructions , and 
when a computer runs the instructions of the computer 
program product , the computer performs a step performed 
by the low orbit satellite in the foregoing method embodi 
ments . 
[ 0254 ] An embodiment of this application further provides 
a computer program product including instructions , and 
when a computer runs the instructions of the computer 
program product , the computer performs a step performed 
by the medium orbit satellite or the high orbit satellite in the 
foregoing method embodiments . 
[ 0255 ] An embodiment of this application further provides 
a computer chip . The computer chip enables a computer to 
perform a step performed by the low orbit satellite in the 
foregoing method embodiments . 
[ 0256 ] An embodiment of this application further provides 
a computer chip . The computer chip enables a computer to 
perform a step performed by the medium orbit satellite or the 
high orbit satellite in the foregoing method embodiments . 
[ 0257 ] All or some of the devices provided in the embodi 
ments of this application may be implemented by using 
software , hardware , firmware , or any combination thereof . 
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When software is used to implement the devices , all or some 
of the devices may be implemented in a firm of a computer 
program product . The computer program product includes 
one or more computer instructions . When the computer 
instructions are loaded and executed on a computer , all or 
some of the procedures or functions according to the 
embodiments of this application are generated . The com 
puter may be a general - purpose computer , a dedicated 
computer , a computer network , or another programmable 
apparatus . The computer instruction may be stored in a 
computer - readable storage medium or may be transmitted 
from a computer - readable storage medium to another com 
puter - readable storage medium . For example , the computer 
instruction may be transmitted from a website , computer , 
server , or data center to another website , computer , server , or 
data center in a wired ( for example , a coaxial cable , an 
optical fiber , or a digital subscriber line ( DSL ) ) or wireless 
( for example , infrared , radio , and microwave ) manner . The 
computer - readable storage medium may be any usable 
medium accessible by a computer , or a data storage device , 
such as a server or a data center , including one or more 
usable media that are integrated . The usable medium may be 
a magnetic medium ( for example , a floppy disk , a hard disk , 
or a magnetic tape ) , an optical medium ( for example , a 
high - density digital video disc ( DVD ) ) , a semiconductor 
medium ( for example , an SSD ) , or the like . 
[ 0258 ] It should be understood that first , second , and 
various serial numbers in this specification are merely for 
purpose of distinction for ease of description , but are not 
intended to limit the scope of this application . 
[ 0259 ] it should be understood that the term “ and / or ” in 
this specification describes only an association relationship 
between associated objects and represents that three rela 
tionships may exist . For example , A and / or B may represent 
the following three cases : Only A exists , both A and B exist , 
and only B exists . In addition , the character “ ” in this 
specification usually represents an " or " relationship between 
associated objects . 
[ 0260 ] It should be understood that sequence numbers of 
the foregoing processes do not mean an execution sequence 
in the embodiments of this application . The execution 
sequence of the processes should be determined based on 
functions and internal logic of the processes , and should not 
be construed as any limitation on the implementation pro 
cesses of the embodiments of this application . 
[ 0261 ] A person of ordinary skill in the art may be aware 
that , units and algorithm steps in examples described with 
reference to the embodiments disclosed in this specification 
can be implemented by electronic hardware or a combina 
tion of computer software and electronic hardware . Whether 
the functions are performed by the hardware or the software 
depends on particular applications and design constraints of 
the technical solutions . A person skilled in the art may use 
different methods to implement the described functions for 
each particular application , but it should not be considered 
that the implementation goes beyond the scope of this 
application . 
[ 0262 ] It may be clearly understood by the person skilled 
in the art that , for a purpose of convenient and brief 
description , for a detailed working process of the foregoing 
system , apparatus , and unit , refer to a corresponding process 
in the foregoing method embodiments , and details are not 
described herein again . 

[ 0263 ] In the several embodiments provided in this appli 
cation , it should be understood that the disclosed system , 
apparatus , and method may be implemented in other man 
ners . For example , the apparatus embodiments described in 
the foregoing are only examples . For example , division of 
the units is only a type of division of logical functions , and 
may be another manner of division during actual implemen 
tation . For example , a plurality of units or components may 
be combined or integrated into another system , or some 
features may be ignored or may not be performed . In 
addition , the displayed or discussed mutual couplings or 
direct couplings or communication connections may be 
implemented through some interfaces . The indirect cou 
plings or communication connections between the appara 
tuses or units may be implemented in an electronic form , a 
mechanical form , or another form . 
[ 0264 ] The units described as separate pails may or may 
not be physically separate , and parts displayed as units may 
or may not be physical units , may be located in one position , 
or may be distributed on a plurality of network units . Some 
or all of the units may be selected based on an actual 
requirement to achieve the objectives of the solutions of the 
embodiments . 
[ 0265 ] In addition , functional units in the embodiments of 
this application may be integrated into one processing unit , 
or each of the units may exist alone physically , or two or 
more units are integrated into one unit . 
[ 0266 ] The foregoing descriptions are merely specific 
implementations of this application , but the protection scope 
of this application is not limited thereto . Any variation or 
replacement that can be readily figured out by the person 
skilled in the art within the technical scope disclosed in this 
application shall fall within the protection scope of this 
application . Therefore , the protection scope of this applica 
tion shall be subject to the protection scope of the claims . 

1. A satellite communication method , comprising : 
obtaining , by a first satellite , at a media access control 

( MAC ) layer , at least one of data or signaling , wherein 
the first satellite is a low orbit satellite ; and 

in response to MAC - layer first processing needing to be 
performed on the at least one of the data or the 
signaling , performing , by the first satellite , the MAC 
layer first processing on the at least one of the data or 
the signaling , wherein the MAC - layer first processing 
comprises at least one of hybrid automatic repeat 
request ( HARQ ) function processing or random access 
( RA ) function processing . 

2. The satellite communication method according to claim 
1 , wherein an on - satellite system of the first satellite com 
prises a MAC entity and a below - MAC protocol layer entity , 
and wherein the MAC entity comprises a HARQ function 
module and a random access RA function module . 

3. The satellite communication method according to claim 
2 , wherein the MAC entity further comprises a first MAC 
control module that controls a HARQ function and an RA 
function . 

4. The satellite communication method according to claim 
1 , wherein the satellite communication method further com 
prises : 

response to automatic repeat request ( ARQ ) function 
processing needing to be performed on the at least one 
of the data or the signaling , performing , by the first 
satellite , the ARQ function processing on the at least 
one of the data or the signaling . 
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5. The satellite communication method according to claim 
4 , wherein an on - satellite system of the first satellite com 
prises a radio link control ( RLC ) entity , and wherein the 
RLC entity comprises an ARQ function module . 

6. The satellite communication method according to claim 
1 , wherein the satellite communication method further com 
prises : 

in response to MAC - layer second processing or above 
MAC protocol layer processing needing to be per 
formed on the at least one of the data or the signaling , 
sending , by the first satellite , the at least one of the data 
or the signaling to a second satellite , wherein the 
MAC - layer second processing comprises MAC layer 
function processing other than the HARQ function 
processing and the RA function processing , and 
wherein the second satellite is a medium orbit satellite 
or a high orbit satellite . 

7. The satellite communication method according to claim 
1 , wherein the obtaining , by a first satellite , at a MAC layer , 
at least one of data or signaling comprises : 

receiving , by the first satellite , at a physical PHY layer , the 
at least one of the data or the signaling that is sent by 
a terminal device ; 

performing PHY layer processing on the at least one of 
the data or the signaling ; and 

sending the at least one of the data or the signaling to the 
MAC layer . 

8. The satellite communication method according to claim 
1 , wherein the signaling on which the MAC - layer first 
processing needing to be performed comprises at least one 
of random access process signaling or HARQ process sig 
naling 

9. The satellite communication method according to claim 
1 , wherein the signaling on which an above - MAC protocol 
layer processing needing to be performed comprises radio 
resource control ( RRC ) signaling . 

10. A satellite communication method , comprising : 
receiving , by a second satellite , at a media access control 

( MAC ) layer or an above - MAC protocol layer , at least 
one of data or signaling , wherein the second satellite is 
a medium orbit satellite or a high orbit satellite ; and 

at least one of : 
performing , by the second satellite , at the MAC layer , 
MAC - layer second processing on at least one of the 
data or the signaling , wherein the MAC - layer second 
processing comprises MAC layer function process 
ing other than hybrid automatic repeat request 
( HARQ ) function processing and random access 
( RA ) function processing ; or 

performing , by the second satellite , at the above - MAC 
protocol layer , above - MAC protocol layer process 
ing on the at least one of the data or the signaling . 

11. The satellite communication method according to 
claim 10 , wherein an on - satellite system of the second 
satellite comprises a MAC entity and an above - MAC pro 
tocol layer entity , and wherein the MAC entity comprises 
another MAC layer function module other than a HARQ 
function module and a RA function module . 

12. The satellite communication method according to 
claim 11 , wherein the MAC entity further comprises a 
second MAC control module that controls another MAC 
layer function other than a HARQ function and an RA 
function . 

13. The satellite communication method according to 
claim 10 , wherein the satellite communication method fur 
ther comprises : 

in response to automatic repeat request ( ARQ ) function 
processing needing to be performed on the at least one 
of the data or the signaling , performing , by the second 
satellite , the ARQ function processing on the at least 
one of the data or the signaling . 

14. The satellite communication method according to 
claim 13 , wherein an on - satellite system of the second 
satellite further comprises a radio link control ( RLC ) entity , 
and wherein the RLC entity comprises an ARQ function 
module . 

15. The satellite communication method according to 
claim 10 , wherein 

the receiving , by a second satellite , at a MAC layer or an 
above - MAC protocol layer , at least one of data or 
signaling comprises : 

receiving , by the second satellite , at the MAC layer or the 
above - MAC protocol layer , the at least one of the data 
or the signaling that is sent by a terminal device , 
wherein the at least one of the data or the signaling does 
not comprise a header of a below - MAC - layer protocol 
layer ; or 

receiving , by the second satellite , at the MAC layer or the 
above - MAC protocol layer , at least one of data or 
signaling that is sent by a first satellite , wherein the first 
satellite is a low orbit satellite . 

16. The satellite communication method according to 
claim 10 , wherein the signaling on which the above - MAC 
protocol layer processing is performed at the above - MAC 
protocol layer comprises radio resource control ( RRC ) sig 
naling . 

17. A satellite , comprising : 
an on - satellite system , comprising : 

a media access control ( MAC ) entity , wherein the MAC 
entity comprises a hybrid automatic repeat request 
( HARQ ) function module and a random access RA 
function module ; and 

a below - MAC protocol layer entity ; 
at least one processor ; and 
one or more memories coupled to the at least one pro 

cessor and storing computer instructions for execution 
by the at least one processor , wherein the computer 
instructions instruct the at least one processor to : 
obtain at least one of data or signaling , wherein the 

satellite is a low orbit satellite ; and 
in response to MAC - layer first processing needing to be 

performed on the at least one of the data or the 
signaling , perform , the MAC - layer first processing 
on the at least one of the data or the signaling , 
wherein the MAC - layer first processing comprises at 
least one of hybrid automatic repeat request ( HARQ ) 
function processing and random access ( RA ) func 
tion processing . 

18. The satellite according to claim 17 , wherein the 
on - satellite system of the satellite further comprises a radio 
link control ( RLC ) entity , wherein the RLC entity comprises 
an automatic repeat request ( ARQ ) function module , and 
wherein the computer instructions further enabled further 
instruct the at least one processor to : 

in response to ARQ function processing needing to be 
performed on the at least one of the data or the 
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signaling , perform the ARQ function processing on the 
at least one of the data or the signaling . 

19. The satellite according to claim 17 , wherein the 
computer instructions further enabled further instruct the at 
least one processor to : 

in response to MAC - layer second processing or above 
MAC protocol layer processing needing to be per 
formed on the at least one of the data or the signaling , 
send the at least one of the data or the signaling to a 
second satellite , wherein the MAC - layer second pro 
cessing comprises MAC layer function processing 
other than the HARQ function processing and the RA 
function processing , and wherein the second satellite is 
a medium orbit satellite or a high orbit satellite . 

20. A satellite , wherein the satellite is a medium orbit 
satellite or a high orbit satellite comprising an on - satellite 
system that comprises a media access control MAC entity 
and an above - MAC protocol layer entity , the MAC entity 
comprises another MAC layer function module other than a 
hybrid automatic repeat request HARQ function module and 
a random access RA function module , and the satellite 
comprises a processor and at least one memory , the at least 
one memory stores computer instructions , and when the 
processor executes the computer instructions , the satellite is 
enabled to : 

receive , at a media access control MAC layer or an 
above - MAC protocol layer , data and / or signaling , 
wherein the second satellite is a medium orbit satellite 
or a high orbit satellite ; and 

perform , at the MAC layer , MAC - layer second processing 
on the data and / or the signaling , wherein the MAC 
layer second processing comprises MAC layer function 

processing other than hybrid automatic repeat request 
HARQ function processing and random access RA 
function processing ; and / or performing , by the second 
satellite , at the above - MAC protocol layer , above 
MAC protocol layer processing on the data and / or the 
signaling 

21. The satellite according to claim 20 , wherein the 
on - satellite system of the satellite further comprises a radio 
link control RLC entity , wherein the RLC entity comprises 
an automatic repeat request ARQ function module , and 
wherein when the processor executes the computer instruc 
tions , the satellite is further enabled to : 

perform , when automatic repeat request ARQ function 
processing needs to be performed on the data and / or the 
signaling , the ARQ function processing on the data 
and / or the signaling . 

22. The satellite according to claim 20 , wherein the 
receiving , at a MAC layer or an above - MAC protocol layer , 
data and / or signaling comprises : 

receiving , at the MAC layer or the above - MAC protocol 
layer , the data and / or the signaling that are / is sent by a 
terminal device , wherein the data and / or the signaling 
do / does not comprise a header of a below - MAC - layer 
protocol layer ; or 

receiving , at the MAC layer or the above - MAC protocol 
layer , data and / or signaling that are / is sent by a first 
satellite , wherein the first satellite is a low orbit satel 
lite . 


