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	Reason for change:
	1. Now the triggers of starting or restarting T5003 are whenever the UE receives a PC5 signalling message or PC5 user plane data from the target UE. Actually the interactive signalling over the lower layer also can reflect the link is viable, such as the RRC message, so it is proposed to take the interaction of lower layer signalling as one condition as well for starting or restarting the T5003.
2. The value of timer T5003 has been defined in table 10.3.1, so the following EN can be removed in clause 6.1.2.8.2:

Editor's note:	How the value of the keep-alive timer T5003 is set is FFS.
3. Updates to the timers in figure 6.1.2.8.2, Txxx->T5003, Tyyy->T5004 and Tzzz->T5005.

	
	

	Summary of change:
	· Specify that the UE shall start or restart timer T5003 whenever the UE receives a lower layer signalling message over PC5 link from target UE.
· Remove the following EN in clause 6.1.2.8.2:

Editor's note:	How the value of the keep-alive timer T5003 is set is FFS.
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[bookmark: _Toc34388645][bookmark: _Toc34404416][bookmark: _Toc45282246][bookmark: _Toc45882632]6.1.2.8.2	PC5 unicast link keep-alive procedure initiation by the initiating UE
The initiating UE shall meet the following pre-condition before initiating the PC5 unicast link keep-alive procedure:
a)	there is a PC5 unicast link between the initiating UE and the target UE.
The initiating UE shall manage a keep-alive timer T5003 and a keep-alive counter for the PC5 unicast link keep-alive procedure. Timer T5003 is used to trigger the periodic initiation of the PC5 unicast link keep-alive procedure. The UE shall start or restart timer T5003 whenever the UE receives a PC5 signalling message or, PC5 user plane data from the target UE or lower layer signalling message as specified in clause 5.8.9 of 3GPP TS 38.331 [11] over this PC5 unicast link. The UE shall set the keep-alive counter to an initial value of zero after PC5 unicast link establishment.
Editor's note:	How the value of the keep-alive timer T5003 is set is FFS.
Editor's note:	Other conditions to restart the keep-alive timer T5003 are FFS.
Editor's note:	Whether the keep-alive timer T5003 value needs to be included or negotiated as part of the PC5 unicast link establishment procedure is FFS.
The initiating UE shall initiate the PC5 unicast link keep-alive procedure when:
a)	timer T5003 for this link expires;
b)	optionally, a request from the lower layers to check the viability of the PC5 unicast link is received; or
NOTE 1:	Whether the lower layers can request the initiation of the PC5 unicast link keep-alive procedure, and what the triggers for the lower layers are to request the initiation of the PC5 unicast link keep-alive procedure, are UE implementation specific.
c)	optionally, a request from the upper layers to check the viability of the PC5 unicast link is received.
NOTE 2:	Whether the upper layers can request the initiation of the PC5 unicast link keep-alive procedure, and what the triggers for the upper layers are to request the initiation of the PC5 unicast link keep-alive procedure, are UE implementation specific.
In order to initiate the PC5 unicast link keep-alive procedure, the initiating UE shall stop timer T5003, if running, and shall create a DIRECT LINK KEEPALIVE REQUEST message. In this message, the initiating UE:
a)	shall include the keep-alive counter for the PC5 unicast link; and 
b)	may include a maximum inactivity period to indicate the maximum inactivity period of the initiating UE over this PC5 unicast link.
NOTE 3:	The value chosen for the maximum inactivity period of the initiating UE is UE implementation specific with the objective to minimize the number of keep-alive procedures as much as possible. It is desirable to have the maximum inactivity period value to be slightly higher than the value of keep-alive timer T5003.
After the DIRECT LINK KEEPALIVE REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication, and start timer T5004. The UE shall not send a new DIRECT LINK KEEPALIVE REQUEST message to the same target UE while timer T5004 is running.




Figure 6.1.2.8.2: PC5 unicast link keep-alive procedure
* * * Second Change * * * *
[bookmark: _Toc34388646][bookmark: _Toc34404417][bookmark: _Toc45282247][bookmark: _Toc45882633]6.1.2.8.3	PC5 unicast link keep-alive procedure accepted by the target UE
Upon receipt of a DIRECT LINK KEEPALIVE REQUEST message, the target UE shall create a DIRECT LINK KEEPALIVE RESPONSE message. In this message, the target UE:
a)	shall include the keep-alive counter set to the same value as that received in the DIRECT LINK KEEPALIVE REQUEST message.
After the DIRECT LINK KEEPALIVE RESPONSE message is generated, the target UE shall pass this 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.
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. The target UE shall restart T5005 whenever the target UE receives a PC5 signalling message or, PC5 user plane data or lower layer signalling message as specified in clause 5.8.9 of 3GPP TS 38.331 [11] from the initiating UE over this PC5 unicast link.
[bookmark: _GoBack]* * * Third Change * * * *
[bookmark: _Toc25070732][bookmark: _Toc34388731][bookmark: _Toc34404502][bookmark: _Toc45282412][bookmark: _Toc45882798]10.3	Timers of PC5 unicast link management procedures
Table 10.3.1: PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T5000
	8s
	Upon sending a DIRECT LINK ESTABLISHMENT REQUEST message
	Upon receiving a DIRECT LINK ESTABLISHMENT ACCEPT or DIRECT LINK ESTABLISHMENT REJECT message from the target UE
	Retransmission of DIRECT LINK ESTABLISHMENT REQUEST message

	T5001
	5s
	Upon sending a DIRECT LINK MODIFICATION REQUEST message
	Upon receiving a DIRECT LINK MODIFICATION ACCEPT or DIRECT LINK MODIFICATION REJECT or DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of DIRECT LINK MODIFICATION REQUEST message

	T5002
	5s
	Upon sending a DIRECT LINK RELEASE REQUEST message
	Upon receiving a DIRECT LINK RELEASE ACCEPT message from the target UE
	Retransmission of DIRECT LINK RELEASE REQUEST message

	T5003
	5s
	Upon receiving a PC5 signalling message or, PC5 user plane data or lower layer signalling message
	Upon PC5 unicast link release or upon initiating the PC5 unicast link keep-alive procedure
	Initiate the PC5 unicast link keep-alive procedure

	T5004
	5s
	Upon sending a DIRECT LINK KEEPALIVE REQUEST message
	Upon receiving a PC5 signalling message or PC5 user plane data or lower layer signalling message
	Retransmission of the DIRECT LINK KEEPALIVE REQUEST message

	T5005
	Default 10m
NOTE 1
	Upon receiving a Maximum inactivity period in a DIRECT LINK KEEPALIVE REQUEST message, receiving a PC5 signalling message or, receiving PC5 user plane data or receiving lower layer signalling message
	Upon receiving a PC5 signalling message or PC5 user plane data
	Either initiate the PC5 unicast link keep-alive procedure or the PC5 unicast link release procedure

	T5006
	5s
	Upon sending a DIRECT LINK AUTHENTICATION REQUEST message
	Upon receiving a DIRECT LINK AUTHENTICATION RESPONSE or DIRECT LINK AUTHENTICATION REJECT message from the target UE
	Retransmission of DIRECT LINK AUTHENTICATION REQUEST message

	T5007
	5s
	Upon sending a DIRECT LINK SECURITY MODE COMMAND message
	Upon receiving a DIRECT LINK SECURITY MODE COMPLETE or DIRECT LINK SECURITY MODE REJECT message from the target UE
	Retransmission of DIRECT LINK SECURITY MODE COMMAND message

	T5008
	15s
	Upon sending a DIRECT LINK REKEYING REQUEST message
	Upon receiving a DIRECT LINK REKEYING RESPONSE message from the target UE
	Retransmission of DIRECT LINK REKEYING REQUEST message

	T5009
	
	Upon sending a DIRECT LINK IDENTIFIER UPDATE REQUEST message
	Upon receiving a DIRECT LINK IDENTIFIER UPDATE ACCEPT or DIRECT LINK ESTABLISHMENT REJECT or DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of the DIRECT LINK IDENTIFIER UPDATE REQUEST message

	T5010
	
	Upon sending a DIRECT LINK IDENTIFIER UPDATE ACCEPT message
	Upon receiving a DIRECT LINK IDENTIFIER UPDATE ACK message or DIRECT LINK RELEASE REQUEST message from the initiating UE
	Retransmission of the DIRECT LINK IDENTIFIER UPDATE ACCEPT message 

	NOTE 1	The default value of this timer is used if the DIRECT LINK KEEPALIVE REQUEST message does not provide a timer value in the Maximum inactivity period IE,



* * * End of Change * * * *
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