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(target) UE

Step 205: The source UE selects a 
relay based on the received discovery 

response message, to subsequently 
establish a communication link to the 

target UE
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Step 201: The source UE sends a discovery 
message used to discover the target UE

Step 202: Send a 
discovery message

Step 203: Send a discovery 
response message

Step 204: Send the discovery 
response message
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terminal
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Step 401: The first terminal 
receives, from the second 
terminal, a first message 

used to discover the 
communication target

Step 403: The first terminal 
sends a response message 
of the first message to the 

second terminal

Yes No

Step 404: The first terminal sends a 
second message used to discover the 

communication target, where the second 
message includes identification 
information of the first terminal

Step 405: The associated terminal of the 
communication target receives the second 
message, and sends a response message of 

the second message to the first terminal
Step 406: The first terminal 
sends the response message 

of the second message to 
the second terminal

Step 407: The second terminal 
selects a relay terminal based on 

a requirement to establish a 
communication link to the 

communication target

Step 402: 
Determine 

whether a communication 
link exists between 

the first terminal and the 
communication 

target
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Step 505: The relay 12 receives the 
discovery message sent by the Relay 
11, determines to use Manner 2, and 
chooses not to perform any step for 

the discovery message

Source 
(source) UE

Relay 11 (relay 
11)

Target 
(target) UE

 Relay 12 (relay 
12)

Relay 21 (relay 
21)

Step 501: The source UE broadcasts a 
discovery message for the target UE, 

where a hop count indication parameter 
in the discovery message is 0

Step 502a: The relay 11 compares 
link information stored in the relay 

11 with the discovery message

Step 502b: The relay 
11 generates a 

response message and 
sends the response 

message to the source 
UE

Step 502c: The relay 11 increments 
the hop count indication parameter 
by 1, generates a discovery 
message, and broadcasts the 
discovery message

Step 503a: The relay 12 compares 
link information stored in the relay 

12 with the discovery message

Step 503b: The relay 12 increments 
the hop count indication parameter 

by 1, generates a discovery 
message, and broadcasts the 

discovery message

Step 504: The relay 11 receives the 
discovery message sent by the relay 
12, determines to use Manner 2, and 
chooses not to perform any step for 

the discovery message

TO FIG. 5b TO FIG. 5b  

FIG. 5a 
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Step 506a: The relay 21 
receives the discovery message 

sent by the relay 11, and 
determines to use Manner 1

Step 506b: The 
relay 21 

increments the 
hop count 

indication by 1, 
generates a 
discovery 

message, and 
broadcasts the 

discovery 
message

Step 507: Send 
a response 

message of the 
discovery 
message

Step 508: The relay 21 updates 
local link information of the 

target UE based on the 
response message

Step 509: The relay 21 sends a 
response message to the relay 11

Step 510: The relay 11 updates 
the local link information of the 
target UE based on the response 

message

Step 511: Send a 
response message

CONT. FROM FIG. 5a CONT. FROM FIG. 5a
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Source 
(source) UE

Relay 11 (relay 
11)

Target 
(target) UE

 Relay 12 (relay 
12)

Relay 21 (relay 
21)

Step 601: The source UE broadcasts a 
discovery message for the target UE, where 

a hop count indication parameter in the 
discovery message is a hop count threshold

Step 602a: The relay 11 compares 
link information stored in the relay 

11 with the discovery message

Step 602b: The relay 
11 generates a response 
message and sends the 
response message to 

the source UE

Step 602c: The relay 11 decrements 
the hop count indication parameter by 
1, generates a discovery message, and 
broadcasts the discovery message

Step 603a: The relay 12 compares 
link information stored in the relay 

12 with the discovery message

Step 603b: The relay 12 decrements 
the hop count indication parameter by 
1, generates a discovery message, and 

broadcasts the discovery message

Step 604: The relay 11 receives the 
discovery message sent by the relay 
12, determines to use Manner 2, and 
chooses not to perform any step for 

the discovery message

Step 605: The relay 12 receives the 
discovery message sent by the relay 
11, determines to use Manner 2, and 
chooses not to perform any step for 

the discovery message

TO FIG. 6b TO FIG. 6b  

FIG. 6a 
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Step 606a: The relay 21 
receives the discovery message 

sent by the relay 11, and 
determines to use Manner 1

Step 606b: The 
relay 21 

increments the hop 
count indication 
by 1, generates a 

discovery 
message, and 
broadcasts the 

discovery message

Step 607: Send a 
response message 
of the discovery 

message

Step 608: The relay 21 updates 
local link information of the 

target UE based on the 
response message

Step 609: The relay 21 sends a 
response message to the relay 11

Step 610: The relay 11 updates the local 
link information of the target UE based 

on the response message

Step 611: Send a 
response message

CONT. FROM FIG. 6a CONT. FROM FIG. 6a
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