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Satellite 
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direction

A
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FIG. 3 

S401

S402

A location management function receives uplink positioning information 
of a terminal device from an access network device corresponding to 

positioning satellites of the terminal device

The location management function determines a location of the terminal 
device based on the uplink positioning information of the terminal device

 

FIG. 4  
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RAN 1 AMF LMFUE RAN 2 RAN 3

S601: The AMF receives a positioning request from the UE, an AF, 
or a client

S606a: Select at least one 
neighboring positioning 

satellite based on 
ephemeris information of 

a serving satellite and 
ephemeris information of 

a satellite surrounding 
the serving satellite, 
where at least two 

satellites in the at least 
one neighboring 

positioning satellite and 
the serving satellite of 

the terminal device have 
different orbits

S608a: NRPPa response [including information about an 
access network device corresponding to the at least one 

neighboring positioning satellite] 

S609-3a: NRPPa 
measurement request

S6010a: LPP measurement request [including assistance data and a 
location request]

First 
branch

S602: 
Positioning 

request
S603: LPP request

S604: LPP response [including capability information indicating 
whether positioning based on a plurality of satellites is supported]

S605: NRPPa request [optionally, including a selection 
indication of a neighboring positioning satellite]

S607a: 
Configure 

the UE

S609-1a: NRPPa measurement request

S609-2a: NRPPa measurement request

TO 
FIG. 6B

TO 
FIG. 6B  

FIG. 6A  
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Downlink 
measurement

Uplink measurement

S6012a: LPP measurement response [including downlink 
positioning information of the UE]

S6011-1a: NRPPa measurement response [including 
uplink positioning information of the UE]

S6011-2a: NRPPa measurement response 
[including the uplink positioning 

information of the UE]

S6011-3a: NRPPa 
measurement response
[including the uplink 

positioning information of 
the UE]

S6014a: 
Positioning 

response
[including a 
positioning 

result]

S6013a: Determine a 
location of the UE 
based on the uplink 

positioning 
information and the 

downlink positioning 
information of the 

UE

CONT. 
FROM
FIG. 6A

CONT. 
FROM
FIG. 6A

TO 
FIG. 6C

TO 
FIG. 6C  

FIG. 6B 
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S606b: Select at least 
one neighboring 

positioning satellite 
based on ephemeris 

information of a serving 
satellite and ephemeris 

information of a 
satellite surrounding the 
serving satellite, where 

all satellites in the at 
least one neighboring 

positioning satellite and 
the serving satellite 

have a same orbit; or 
perform positioning 
based on a serving 

satellite

S608b: NRPPa response [including information about an 
access network device corresponding to the at least one 

neighboring positioning satellite (optionally, further 
including information about a neighboring cell or first 

indication information)] 

S609-3b: NRPPa 
measurement request

S6010b: LPP measurement request [including assistance data and a 
location request (optionally, further including the indication for 
requesting to report the information about the neighboring cell)]

Uplink measurement

Second 
branch

S607b: 
Configure 

the UE

S609-2b: NRPPa measurement request

CONT. 
FROM
FIG. 6B

TO 
FIG. 6D

TO 
FIG. 6D

CONT. 
FROM
FIG. 6B

S609-1b: NRPPa measurement request [optionally, 
further including an indication for requesting to 

report the information about the neighboring cell]

 

FIG. 6C  
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Downlink 
measurement

S6014b: 
Positioning 

response
[including a 
positioning 

result]

S6013b: Determine a 
location of the UE 
based on the uplink 

positioning 
information and the 

downlink positioning 
information of the 

UE, and the 
information about the 

neighboring cell

S6011-1b: NRPPa measurement response [including 
uplink positioning information of the UE (optionally, 

further including the information about the 
neighboring cell)]

S6011-2b: NRPPa measurement 
response [including the uplink 

positioning information of the UE]

S6011-3b: NRPPa 
measurement response
[including the uplink 

positioning information 
of the UE]

CONT. 
FROM
FIG. 6C

CONT. 
FROM
FIG. 6C

S6012b: LPP measurement response [including downlink 
positioning information of the UE (optionally, further 
including the information about the neighboring cell)]

 

FIG. 6D 
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RAN 1 AMF LMFUE RAN 2 RAN 3

S701: The AMF receives a positioning request from the UE, an AF, 
or a client

S702a: Select at least one 
neighboring positioning 

satellite based on ephemeris 
information of a serving 
satellite and ephemeris 

information of a satellite 
surrounding the serving 

satellite, where at least two 
satellites in the at least one 

neighboring positioning 
satellite and the serving 
satellite of the terminal 

device have different orbits

S705a: LPP response [including capability information indicating 
whether positioning based on a plurality of satellites is supported]

[including information 
about an access network 

device corresponding to the 
at least one neighboring 

positioning satellite]

First 
branch

S703a: 
Positioning 

request

S704a: LPP request

S707a: 
Configure 

the UE

S706a: NRPPa request

S708a: NRPPa response

S709-1a: NRPPa measurement request

S709-2a: NRPPa measurement request

TO 
FIG. 7B

TO 
FIG. 7B  

FIG. 7A  
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S709-3a: NRPPa 
measurement request

S7010a: LPP measurement request [including assistance 
data and a location request]

Downlink 
measurement

Uplink measurement

S7012a: LPP measurement response [including downlink 
positioning information of the UE]

S7011-1a: NRPPa measurement response [including 
uplink positioning information of the UE]

S7011-2a: NRPPa measurement response 
[including the uplink positioning 

information of the UE]

S7014a: 
Positioning 

response
[including a 
positioning 

result]

S7013a: Determine a 
location of the UE 
based on the uplink 

positioning 
information and the 

downlink positioning 
information of the UE

S7011-3a: NRPPa 
measurement response
[including the uplink 

positioning information 
of the UE]

CONT. 
FROM
FIG. 7A

CONT. 
FROM
FIG. 7A

TO 
FIG. 7C

TO 
FIG. 7C  

FIG. 7B  
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S702b: Select at least one 
neighboring positioning 

satellite based on ephemeris 
information of a serving 
satellite and ephemeris 

information of a satellite 
surrounding the serving 

satellite, where all satellites 
in the at least one 

neighboring positioning 
satellite and the serving 

satellite have a same orbit; or 
perform positioning based on 

a serving satellite

S709-1b: NRPPa measurement request [optionally, 
including an indication for requesting to report 

information about a neighboring cell]

[including information about an 
access network device 

corresponding to the at least one 
neighboring positioning satellite 

(optionally, further including 
first indication information)]

Second 
branch

S709-2b: NRPPa measurement request

S708b: NRPPa response

S707b: 
Configure 

the UE

S706b: NRPPa request

S704b: LPP request

S703b: 
Positioning 

request

CONT. 
FROM
FIG. 7B

TO 
FIG. 7D

TO 
FIG. 7D

CONT. 
FROM
FIG. 7B

S705b: LPP response [including capability information indicating 
whether positioning based on a plurality of satellites is supported]

 

FIG. 7C  
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S709-3b: NRPPa 
measurement request

S7010b: LPP measurement request [including assistance data and a 
location request (optionally, further including the indication for 
requesting to report the information about the neighboring cell)]

Downlink 
measurement

Uplink measurement

S7012b: LPP measurement response [including downlink 
positioning information of the UE (optionally, further 
including the information about the neighboring cell)]

S7011-2b: NRPPa measurement response 
[including the uplink positioning 

information of the UE]

S7011-3b: NRPPa 
measurement response
[including the uplink 

positioning information 
of the UE]

S7014b: 
Positioning 

response
[including a 
positioning 

result]

S7013b: Determine a 
location of the UE 
based on the uplink 

positioning information 
and the downlink 

positioning information 
of the UE, and the 

information about the 
neighboring cell

S7011-1b: NRPPa measurement response [including 
uplink positioning information of the UE (optionally, 

further including the information about the 
neighboring cell)]

CONT. 
FROM
FIG. 7C

CONT. 
FROM
FIG. 7C

 

FIG. 7D  
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S803

The location management function determines the location of the 
terminal device based on information about a neighboring cell of a 

serving cell of the terminal device and the uplink positioning information 
of the terminal device from the access network device corresponding to 
the positioning satellites when all satellites in the positioning satellite 

have a same orbit

S802

The location management function determines a location of the terminal 
device based on uplink positioning information of the terminal device 

from an access network device corresponding to the positioning satellites 
when at least two satellites among the positioning satellites of the 

terminal device have different orbits

S801A location management function determines positioning satellites of a 
terminal device

 

FIG. 8 
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RAN 1 AMF LMFUE RAN 2 RAN 3

S901: The AMF receives a positioning request from the UE, an 
AF, or a client

S908a: Select at least 
one neighboring 

positioning satellite 
based on ephemeris 

information of a 
serving satellite and 

ephemeris 
information of a 

satellite surrounding 
the serving satellite, 
where at least two 
satellites in the at 

least one neighboring 
positioning satellite 

and the serving 
satellite of the 

terminal device have 
different orbits

S909-3a: NRPPa 
measurement request

S904: LPP response [including capability information indicating 
whether positioning based on a plurality of satellites is supported]

First 
branch

S902: 
Positioning 

request
S903: LPP request

S905: NRPPa requestS906: 
Configure 

the UE S907: NRPPa response

S909-1a: NRPPa measurement request

S909-2a: NRPPa measurement request

TO 
FIG. 9B

TO 
FIG. 9B  

FIG. 9A  
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S9010a: LPP measurement request [including assistance 
data and a location request]

Downlink 
measurement

Uplink measurement

S9012a: LPP measurement response [including 
downlink positioning information of the UE]

S9011-1a: NRPPa measurement response [including 
uplink positioning information of the UE]

S9011-2a: NRPPa measurement response 
[including the uplink positioning 

information of the UE]

S9011-3a: NRPPa 
measurement response
[including the uplink 

positioning information 
of the UE]

S9014a: 
Positioning 

response
[including a 
positioning 

result]

S9013a: Determine a 
location of the UE 
based on the uplink 

positioning information 
and the downlink 

positioning information 
of the UE

CONT. 
FROM
FIG. 9A

TO 
FIG. 9C

CONT. 
FROM
FIG. 9A

TO 
FIG. 9C  

FIG. 9B 
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S909-3b: NRPPa 
measurement request

Uplink measurement

S909-1b: NRPPa measurement request [optionally, 
including an indication for requesting to report 

information about a neighboring cell]

Second 
branch

S908b: Select at least 
one neighboring 

positioning satellite 
based on ephemeris 

information of a 
serving satellite and 

ephemeris information 
of a satellite  

surrounding the 
serving satellite, where 

all satellites in the at 
least one neighboring 
positioning satellite 

and the serving 
satellite have a same 

orbit; or perform 
positioning based on a 

serving satellite

S909-2b: NRPPa measurement request

S9011-1b: NRPPa measurement response 
[including uplink positioning information of the 

UE (optionally, the information about the 
neighboring cell)]

CONT. 
FROM
FIG. 9B

CONT. 
FROM
FIG. 9B

TO 
FIG. 9D

TO 
FIG. 9D

S9010b: LPP measurement request [including assistance data 
and a location request (optionally, the indication for requesting 

to report the information about the neighboring cell)]

 

FIG. 9C  
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Downlink 
measurement

S9011-2b: NRPPa measurement response 
[including the uplink positioning 

information of the UE]

S9011-3b: NRPPa 
measurement response
[including the uplink 

positioning information 
of the UE]

S9014b: 
Positioning 

response
[including a 
positioning 

result]

S9013b: Determine a 
location of the UE 
based on the uplink 

positioning 
information and the 

downlink positioning 
information of the 

UE, and the 
information about the 

neighboring cell

CONT. 
FROM
FIG. 9C

CONT. 
FROM
FIG. 9C

S9012b: LPP measurement response [including 
downlink positioning information of the UE (optionally, 

the information about the neighboring cell)]

 

FIG. 9D 
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Processing unit 1010

Transceiver unit 1020

Communication apparatus 1000

 

FIG. 10 

Communication apparatus 1100

Processor 1110

Memory 1120

 

FIG. 11 


