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<Start of modified section 1>
13.2.6	PC5 unicast / link keep alive	
13.2.6.1	Test Purpose (TP)
(1)
with { UE transmitted a DIRECT LINK KEEPALIVE REQUEST message with Keep-alive counter value of n. }
ensure that {
  when { UE didn't receive DIRECT LINK KEEPALIVE RESPONSE message when T5004 expires }
    then { UE re-transmit a DIRECT LINK KEEPALIVE REQUEST message with same Keep-alive counter value of n }
         }

(2)
with { UE received a first DIRECT LINK KEEPALIVE REQUEST message with Keep-alive counter value of n1, and UE responed a DIRECT LINK KEEPALIVE RESPONSE message.}
ensure that {
  when { UE received a second DIRECT LINK KEEPALIVE REQUEST message with Keep-alive counter value of n2 < n1.}
    then { UE does not transmit a DIRECT LINK KEEPALIVE RESPONSE message for the second DIRECT LINK KEEPALIVE REQUEST message.}
         }

13.2.6.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 24.587 [FFS], subclause 6.1.2.8.5.1 and 6.1.2.8.5.2. Unless otherwise stated these are Rel-16 requirements.
[TS 24.587, subclause 6.1.2.8.5.1]
a)	Timer T5004 expires.
	The initiating UE shall retransmit the DIRECT LINK KEEPALIVE REQUEST message with the last used value of the keep-alive counter and restart timer T5004. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link keep-alive procedure and locally release the PC5 unicast link.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
b)	The need to use this PC5 unicast link no longer exists before the PC5 unicast link keep-alive procedure is completed.
	The initiating UE shall abort the PC5 unicast link keep-alive procedure and initiate a PC5 unicast link release procedure.
c)	The initiating UE receives a DIRECT LINK KEEPALIVE RESPONSE message with a keep-alive counter value different from the value which the initiating UE had included in the last sent DIRECT LINK KEEPALIVE REQUEST message.
	The initiating UE shall discard the DIRECT LINK KEEPALIVE RESPONSE message.
d)	The initiating UE receives a PC5 signalling message other than a DIRECT LINK KEEPALIVE RESPONSE message or PC5 user plane data from the target UE over this PC5 unicast link while timer T5004 is running.
	The initiating UE shall stop timer T5004, abort the PC5 unicast link keep-alive procedure, start timer T5003 and increment the keep-alive counter for the PC5 unicast link.
e)	The initiating UE receives a DIRECT LINK KEEPALIVE RESPONSE message when T5004 is not running.
	The initiating UE shall discard the DIRECT LINK KEEPALIVE RESPONSE message.
 [TS 24.587, subclause 6.1.2.8.5.2]
a)	Timer T5005 expires.
	The target UE shall:
1)	initiate a PC5 unicast link keep-alive procedure to check the link; or
2)	initiate the PC5 unicast link release procedure.
	Whether the UE chooses 1) or 2) is left to UE implementation.
b)	The target UE receives a DIRECT LINK KEEPALIVE REQUEST message with a keep-alive counter value lower than the value which the target UE had included in the last sent DIRECT LINK KEEPALIVE RESPONSE message.
	The target UE shall discard the DIRECT LINK KEEPALIVE REQUEST message.
c)	The target UE receives a DIRECT LINK KEEPALIVE REQUEST message if there is a pending PC5 signalling message or PC5 user plane data to be sent to the initiating UE over this PC5 unicast link.
	The target UE:
1)	shall pass this PC5 signalling message to the lower layers for transmission along with the target UE's layer-2 ID for unicast communication and the initiating UE's layer-2 ID for unicast communication,  or perform the data transmission over PC5 unicast link as specified in clause 6.1.2.9; and
2)	shall consider transmission of this PC5 signalling message or PC5 user plane data to be an implicit DIRECT LINK KEEPALIVE RESPONSE message and skip generating a DIRECT LINK KEEPALIVE RESPONSE message. If a maximum inactivity period is included in the DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop T5005, if running, and start T5005 with its value set to the maximum inactivity period.

13.2.6.3	Test description
13.2.6.3.1	Pre-test conditions
System Simulator:
-	NR-SS-UE
-	NR-SS-UE1 operating as NR sidelink communication device on the resources (i.e. the frequency included in pre-configuration) that UE is expected to use for transmission and reception via PC5 interface.
-	GNSS simulator
-	The GNSS simulator is started and configured for Scenario #1.
UE:
-	UE is authorised to perform NR sidelink communication.
-	The UE is equipped with a USIM containing default values as per TS 38.508-1 [4] clause 4.8.3.3.3.
Preamble:
-	The UE is in state 4-A and Test Mode (On) , Test Loop Function(Off) with simulated NR SL UE configured as transmitting UE as defined in TS 38.508-1 [4], subclause 4.4A using generic procedure parameter Sidelink (On), Cast Type (Unicast), GNSS Sync (On).
13.2.6.3.2	Test procedure sequence
Table 13.2.6.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a DIRECT LINK KEEPALIVE REQUEST message with keep-alive counter = 0.
	-->
	PC5-S: DIRECT LINK KEEPALIVE REQUEST
	-
	-

	2
	The NR-SS-UE1 waits 5 seconds (T5004=5s). 
	-
	-
	-
	-

	3
	Check: Does the UE transmit a DIRECT LINK KEEPALIVE REQUEST message with keep-alive counter = 0?
	-->
	PC5-S: DIRECT LINK KEEPALIVE REQUEST
	1
	P

	4
	The NR-SS-UE1 transmits a DIRECT LINK KEEPALIVE RESPONSE message with keep-alive counter = 0.
	<--
	PC5-S: DIRECT LINK KEEPALIVE RESPONSE
	-
	-

	5
	The NR-SS-UE1 watis 4 seconds (less than T5003 (5s))
	-
	-
	-
	-

	6
	The NR-SS-UE1 transmits a DIRECT LINK KEEPALIVE REQUEST message with keep-alive counter = 0.
	<--
	PC5-S: DIRECT LINK KEEPALIVE REQUEST
	-
	-

	7
	The UE transmits a DIRECT LINK KEEPALIVE RESPONSE message with keep-alive counter = 0.
	-->
	PC5-S: DIRECT LINK KEEPALIVE RESPONSE
	-
	-

	8
	The NR-SS-UE1 watis 4 seconds (less than T5003 (5s))
	-
	-
	-
	-

	9
	The NR-SS-UE1 transmits a DIRECT LINK KEEPALIVE REQUEST message with keep-alive counter = 1.
	<--
	PC5-S: DIRECT LINK KEEPALIVE REQUEST
	-
	-

	10
	The UE transmits a DIRECT LINK KEEPALIVE RESPONSE message with keep-alive counter = 1.
	-->
	PC5-S: DIRECT LINK KEEPALIVE RESPONSE
	-
	-

	11
	The NR-SS-UE1 watis 4 seconds (less than T5003 (5s))
	-
	-
	-
	-

	12
	The NR-SS-UE1 transmits a DIRECT LINK KEEPALIVE REQUEST message with keep-alive counter = 0.
	<--
	PC5-S: DIRECT LINK KEEPALIVE REQUEST
	-
	-

	13
	Check: Does the UE transmit a DIRECT LINK KEEPALIVE RESPONSE message in next 30 seconds?
	-->
	PC5-S: DIRECT LINK KEEPALIVE RESPONSE
	2
	F



[bookmark: _Hlk12825038]13.2.6.3.3	Specific message contents
Table 13.2.6.3.3-1: Message DIRECT LINK KEEPALIVE RESPONSE (step 4, step7, Table 13.2.6.3.2-1)
	Derivation path: TS 38.508-1 [4], Table 4.7.4-14

	Information Element
	Value/Remark
	Comment
	Condition

	Keep-alive counter
	'00 00 00 00'H
	
	



Table 13.2.6.3.3-2: Message DIRECT LINK KEEPALIVE REQUEST (step9, Table 13.2.6.3.2-1)
	Derivation path: TS 38.508-1 [4], Table 4.7.4-13

	Information Element
	Value/Remark
	Comment
	Condition

	Keep-alive counter
	'00 00 00 01'H
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