
 

 

1/15 

SMFAMF

UDM

UPF

PCF

Access network 
device

Core network

Terminal 1 Terminal 2
PC5 interface

Terminal 3
(vehicle)

(V2X service)

DN

V2X 
application 

server

 

FIG. 1 

  



 

 

2/15 

Application layer

PDCP layer

RLC layer

MAC layer

PHY layer

Terminal 1

PC5 interface

V2X layer

AS

Application layer

PDCP layer

RLC layer

MAC layer

PHY layer

Terminal 2

V2X layer

AS

PC5-S

 

FIG. 2 

CPU 0

CPU 1

CPU 0

CPU 1

301 307

Communications 
line 302

304

Communications 
interface

Output 
device

306

Input 
device

300

Memory

305303

ProcessorProcessor

 

FIG. 3 

  



 

 

3/15 

Transmit end Receive end

Step 401: Determine a layer-2 address 
pair of a first V2X service based on a 

frequency band of the first V2X service

Step 402: Send data of the first V2X service 
to the receive end on the frequency band of 
the first V2X service based on the layer-2 

address pair of the first V2X service

 

FIG. 4 

PC5 unicast link 1
Destination 

layer-2 address B1
Source layer-2 

address A1

PC5 unicast link 2
Destination 

layer-2 address B2
Source layer-2 

address A2

PC5 unicast link 3
Destination 

layer-2 address B3
Source layer-2 

address A3

Service ID 1 
and service ID 2

Terminal 1 Terminal 2

Service ID 3, 
service ID 4, 

and service ID 5

Service ID 6

 

FIG. 5a 

  



 

 

4/15 

Source layer-2 
address A1

Source layer-2 
address A2

Source layer-2 
address A3

Service ID 1

Service ID 3

Service ID 2

Terminal 1 Terminal 2

Destination 
layer-2 address B1

Destination 
layer-2 address B2

Destination 
layer-2 address B3

PC5 unicast link

 

FIG. 5b 

  



 

 

5/15 

Terminal 2

Step 601: Configuration 
informationStep 601: Configuration 

information

Step 602: Receive 
the configuration 

information Step 603: Receive 
the configuration 

information
Step 604: 

Identifier of a 
V2X service 1

Step 605: Determine a 
frequency band of the 
V2X service 1 based 

on the identifier of the 
V2X service 1 and a 
third correspondence

Step 607: Allocate 
a destination 

layer-2 address of 
the V2X service 1 
based on the direct 

communication 
request 1 and the 
common layer-2 

address

Terminal 1

PCF

Step 606: Direct 
communication request 1, 
common layer-2 address, 

and source layer-2 
address of the V2X service 1

Step 608: Response to the 
direct communication request 1

TO 
FIG. 6B

TO 
FIG. 6B

TO 
FIG. 6B

Application 
layer

V2X 
layer

AS AS
V2X 
layer

Application 
layer

 

FIG. 6a  



 

 

6/15 

Step 609: Receive the 
response to the direct 

communication request 1

Step 610: Store a 
correspondence between a 

layer-2 address pair of the V2X 
service 1 and the frequency 

band of the V2X service 1 at 
the AS of the terminal 1Step 611: 

Identifier of a 
V2X service 2

Step 612: Determine a 
frequency band of the 

V2X service 2 based on 
the identifier of the V2X 

service 2 and the third 
correspondence

Step 613: Determine 
whether a PC5 unicast 

link corresponding to the 
frequency band of the 
V2X service 2 exists

Step 614: Determine 
a layer-2 address pair of 

the PC5 unicast link 
corresponding to the 

frequency band of the 
V2X service 2 as a 

layer-2 address pair of 
the V2X service 2

CONT. 
FROM
FIG. 6A

CONT. 
FROM
FIG. 6A

CONT. 
FROM
FIG. 6A

TO 
FIG. 6C

TO 
FIG. 6C

TO 
FIG. 6C  

FIG. 6b 

  



 

 

7/15 

Step 616: Store a 
correspondence between the 

layer-2 address pair of the V2X 
service 2 and the frequency 
band of the V2X service 2 at 

the AS of the terminal 1

Step 617: Data 
of the V2X 
service 1 Step 618: Data 

of the V2X 
service 1 and 

layer-2 address 
pair of the 

V2X service 1

Step 620: Send the 
data of the V2X 
service 1 on the 

frequency band of 
the V2X service 1

Step 615: Establish a PC5 
unicast link for the V2X 
service 2 and obtain a 

layer-2 address pair of the 
V2X service 2

Step 619: Obtain the frequency 
band of the V2X service 1 

based on a first correspondence 
and the layer-2 address pair of 

the V2X service 1

CONT. 
FROM
FIG. 6B

CONT. 
FROM
FIG. 6B

CONT. 
FROM
FIG. 6B

 

FIG. 6c 

  



 

 

8/15 

Terminal 2

Step 701: Configuration 
informationStep 701: Configuration 

information

Step 702: Receive 
the configuration 

information
Step 703: Receive 
the configuration 

information
Step 704: 

Identifier of a 
V2X service 1

Step 705: Determine a 
frequency band of the 
V2X service 1 based 

on the identifier of the 
V2X service 1 and a 
third correspondence

Step 707: Allocate 
a destination layer-

2 address of the 
V2X service 1 and 
a destination layer-

2 address of the 
PC5 unicast link 

based on the direct 
communication 

request 2 and the 
common layer-2 

address

Terminal 1

PCF

Step 706: Direct 
communication request 2, 
source layer-2 address of a 

PC5 unicast link, and 
common layer-2 address

TO 
FIG. 7B

TO 
FIG. 7B

TO 
FIG. 7B

Application 
layer

V2X 
layer

AS 
layer

AS 
layer

V2X 
layer

Application 
layer

 

FIG. 7a  



 

 

9/15 

Step 709: Receive the 
response to the direct 

communication request 2

Step 710: Store a 
correspondence between a 
layer-2 address pair of the 

V2X service 1 and the 
frequency band of the V2X 
service 1 at the AS of the 

terminal 1

Step 711: 
Identifier of a 
V2X service 2

Step 712: Determine a 
frequency band of the 

V2X service 2 based on 
the identifier of the V2X 

service 2 and the third 
correspondence

CONT. 
FROM
FIG. 7A

CONT. 
FROM
FIG. 7A

CONT. 
FROM
FIG. 7A

TO 
FIG. 7C

TO 
FIG. 7C

TO 
FIG. 7C

Step 708: Response to the direct 
communication request 2 and destination 
layer-2 address of the PC5 unicast link

 

FIG. 7b 

  



 

 

10/15 

Step 714: Store a 
correspondence between the 

layer-2 address pair of the V2X 
service 2 and the frequency 
band of the V2X service 2 at 

the AS of the terminal 1

Step 715: Data 
of the V2X 
service 1 Step 716: Data 

of the V2X 
service 1 and 

layer-2 address 
pair of the 

V2X service 1

Step 718: Send the 
data of the V2X 
service 1 on the 

frequency band of 
the V2X service 1

Step 717: Obtain the frequency 
band of the V2X service 1 

based on a first correspondence 
and the layer-2 address pair of 

the V2X service 1

CONT. 
FROM
FIG. 7B

CONT. 
FROM
FIG. 7B

CONT. 
FROM
FIG. 7B

Step 713: Negotiate a 
layer-2 address pair of the 

V2X service 2 with the 
terminal 2 over the PC5 

unicast link

 

FIG. 7c 

  



 

 

11/15 

Transmit end Receive end

Step 801: Determine a QoS flow of a 

first V2X service based on a frequency 

band of the first V2X service and a QoS 

requirement of the first V2X service

Step 802: Send data of the first V2X service 

to the receive end by using the QoS flow of 

the first V2X service

 

FIG. 8 

  



 

 

12/15 

Terminal 2

Step 901: Configuration 
informationStep 901: Configuration 

information

Step 902: Receive 
the configuration 

information
Step 903: Receive 
the configuration 

information
Step 904: 

Identifier of a 
V2X service 1

Step 905: Determine a 
frequency band of the 
V2X service 1 based 

on the identifier of the 
V2X service 1 and a 
third correspondence

Step 907: Allocate 
a related parameter 
of a QoS flow of 

the V2X service 1 
and a destination 
layer-2 address of 
the V2X service 1 
based on the direct 

communication 
request 3 and the 
common layer-2 

address

Terminal 1

PCF

Step 906: Direct 
communication request 3 

and common layer-2 address

TO 
FIG. 9B

TO 
FIG. 9B

TO 
FIG. 9B

Application 
layer

V2X 
layer

AS AS 
V2X 
layer

Application 
layer

 

FIG. 9a  



 

 

13/15 

Step 909: Receive the response 
to the direct communication 

request 3

Step 910: Store a 
correspondence between an ID 

of the QoS flow of the V2X 
service 1 and the frequency 

band of the V2X service 1 at the 
AS of the terminal 1

Step 911: 
Identifier of a 
V2X service 2

Step 912: Determine a frequency 
band of the V2X service 2 based 

on the identifier of the V2X 
service 2 and the third 

correspondence

CONT. 
FROM
FIG. 9A

CONT. 
FROM
FIG. 9A

CONT. 
FROM
FIG. 9A

TO 
FIG. 9C

TO 
FIG. 9C

TO 
FIG. 9C

Step 908: Response to the direct 
communication request 3

Step 913: Determine whether a 
QoS flow corresponding to the 

frequency band of the V2X 
service 2 and a QoS requirement 

of the V2X service 2 exists

Step 914: Determine the QoS 
flow corresponding to the 

frequency band of the V2X 
service 2 and the QoS 

requirement of the V2X service 
2 as a QoS flow of the V2X 

service 2

 

FIG. 9b 

  



 

 

14/15 

Step 916: Store a 
correspondence between an ID 

of the QoS flow of the V2X 
service 2 and the frequency 
band of the V2X service 2 at 

the AS of the terminal 1

Step 917: Data 
of the V2X 
service 1

Step 919: 
Second data 

packet

Step 921: Send the 
data of the V2X 
service 1 on the 

frequency band of 
the V2X service 1

Step 920: Obtain the frequency 
band of the V2X service 1 

based on a fourth 
correspondence and the 

identifier of the QoS flow of the 
V2X service 1

CONT. 
FROM
FIG. 9B

CONT. 
FROM
FIG. 9B

CONT. 
FROM
FIG. 9B

Step 915: Establish a QoS 
flow for the V2X service 

2 and obtain a related 
parameter of the QoS 

flow of the V2X service 2

Step 918: Filter the data 
of the V2X service 1 into 
the QoS flow of the V2X 

service 1

 

FIG. 9c 

  



 

 

15/15 

Communications apparatus 100

Determining unit
1001

1002
Sending unit

 

FIG. 10 

Communications apparatus 110

1101

1102

1103

Receiving unit

Allocation unit

Sending unit

 

FIG. 11 

Communications system

Transmit end 120 Receive end 121

 

FIG. 12 


