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1. Introduction
This p-CR provides content of A2X PC5 unicast link keep-alive procedure (Section 6.1.2.8) in 3GPP TS 24.577 specification related to the UAS_Ph2 work item.
2. Reason for Change
A2X PC5 unicast link keep-alive procedure (Section 6.1.2.8) in 3GPP TS 24.577 specification needs to be defined based on SA2 requirements in clause 4.2.1.2.1 and clause 5.4.4 in 3GPP TS 23.256.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.577 v0.1.1.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc34388643][bookmark: _Toc34404414][bookmark: _Toc45282244][bookmark: _Toc45882630][bookmark: _Toc51951180][bookmark: _Toc59208934][bookmark: _Toc75734773][bookmark: _Toc131184657][bookmark: _Toc126587070]6.1.2.8	A2X PC5 unicast link keep-alive procedure
[bookmark: _Toc34388644][bookmark: _Toc34404415][bookmark: _Toc45282245][bookmark: _Toc45882631][bookmark: _Toc51951181][bookmark: _Toc59208935][bookmark: _Toc75734774][bookmark: _Toc131184658]6.1.2.8.1	General
The A2X PC5 unicast link keep-alive procedure is used to maintain an A2X PC5 unicast link between two UEs, i.e., check that the link between the two UEs is still viable. The UE sending the A2X DIRECT LINK KEEPALIVE REQUEST message is called the "initiating UE" and the other UE is called the "target UE".
The A2X PC5 unicast link keep-alive procedure can be initiated by only one UE or both UEs in the established A2X PC5 unicast link.
NOTE:	Whether the A2X PC5 unicast link keep-alive procedure is initiated by only one UE or both UEs in the established A2X PC5 unicast link is UE implementation specific.
[bookmark: _Toc34388645][bookmark: _Toc34404416][bookmark: _Toc45282246][bookmark: _Toc45882632][bookmark: _Toc51951182][bookmark: _Toc59208936][bookmark: _Toc75734775][bookmark: _Toc131184659]6.1.2.8.2	A2X PC5 unicast link keep-alive procedure initiation by the initiating UE
The initiating UE shall meet the following pre-condition before initiating the A2X PC5 unicast link keep-alive procedure:
a)	there is a A2X PC5 unicast link between the initiating UE and the target UE.
The initiating UE shall manage a keep-alive timer Tkaaa and a keep-alive counter for the A2X PC5 unicast link keep-alive procedure. Timer Tkaaa is used to trigger the periodic initiation of the A2X PC5 unicast link keep-alive procedure. The UE shall start or restart timer Tkaaa whenever the UE receives an A2X PC5 signalling message or an A2X PC5 user plane data from the target UE over this A2X PC5 unicast link. The UE shall set the keep-alive counter to an initial value of zero after A2X PC5 unicast link establishment.
The initiating UE shall initiate the A2X PC5 unicast link keep-alive procedure when:
a)	timer Tkaaa for this link expires;
b)	optionally, a request from the lower layers to check the viability of the A2X PC5 unicast link is received; or
NOTE 1:	Whether the lower layers can request the initiation of the A2X PC5 unicast link keep-alive procedure, and what the triggers for the lower layers are to request the initiation of the A2X PC5 unicast link keep-alive procedure, are UE implementation specific.
c)	optionally, a request from the upper layers to check the viability of the A2X PC5 unicast link is received.
NOTE 2:	Whether the upper layers can request the initiation of the A2X PC5 unicast link keep-alive procedure, and what the triggers for the upper layers are to request the initiation of the A2X PC5 unicast link keep-alive procedure, are UE implementation specific.
In order to initiate the A2X PC5 unicast link keep-alive procedure, the initiating UE shall stop timer Tkbbb, if running, and shall create a A2X DIRECT LINK KEEPALIVE REQUEST message. In this message, the initiating UE:
a)	shall include the keep-alive counter for the A2X PC5 unicast link; and 
b)	may include a maximum inactivity period to indicate the maximum inactivity period of the initiating UE over this A2X 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 Tkaaaa.
After the A2X 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 Tkbbb. The UE shall not send a new A2X DIRECT LINK KEEPALIVE REQUEST message to the same target UE while timer Tkbbb is running.


Figure 6.1.2.8.2: A2X PC5 unicast link keep-alive procedure
[bookmark: _Toc34388646][bookmark: _Toc34404417][bookmark: _Toc45282247][bookmark: _Toc45882633][bookmark: _Toc51951183][bookmark: _Toc59208937][bookmark: _Toc75734776][bookmark: _Toc131184660]6.1.2.8.3	A2X PC5 unicast link keep-alive procedure accepted by the target UE
Upon receipt of an A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall create an A2X 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 A2X DIRECT LINK KEEPALIVE REQUEST message.
After the A2X 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 A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop Tbbbb, if running, and start Tbbbb with its value set to the maximum inactivity period. The target UE shall restart Tbbbb whenever the target UE receives an A2X PC5 signalling message or A2X PC5 user plane data from the initiating UE over this A2X PC5 unicast link.
[bookmark: _Toc34388647][bookmark: _Toc34404418][bookmark: _Toc45282248][bookmark: _Toc45882634][bookmark: _Toc51951184][bookmark: _Toc59208938][bookmark: _Toc75734777][bookmark: _Toc131184661]6.1.2.8.4	A2X PC5 unicast link keep-alive procedure completion by the initiating UE
Upon receipt of an A2X DIRECT LINK KEEPALIVE RESPONSE message, the initiating UE shall stop timer Tkbbb, start timer Tkaaa and increment the keep-alive counter for the A2X PC5 unicast link.
[bookmark: _Toc34388648][bookmark: _Toc34404419][bookmark: _Toc45282249][bookmark: _Toc45882635][bookmark: _Toc51951185][bookmark: _Toc59208939][bookmark: _Toc75734778][bookmark: _Toc131184662]6.1.2.8.5	Abnormal cases
[bookmark: _Toc34388649][bookmark: _Toc34404420][bookmark: _Toc45282250][bookmark: _Toc45882636][bookmark: _Toc51951186][bookmark: _Toc59208940][bookmark: _Toc75734779][bookmark: _Toc131184663]6.1.2.8.5.1	Abnormal cases at the initiating UE
a)	Timer Tkbbb expires.
	The initiating UE shall retransmit the A2X DIRECT LINK KEEPALIVE REQUEST message with the last used value of the keep-alive counter and restart timer Tkbbb. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link keep-alive procedure and locally release the A2X PC5 unicast link.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
b)	The need to use this A2X PC5 unicast link no longer exists before the A2X PC5 unicast link keep-alive procedure is completed.
	The initiating UE shall abort the A2X PC5 unicast link keep-alive procedure and initiate an A2X PC5 unicast link release procedure.
c)	The initiating UE receives an A2X 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 A2X DIRECT LINK KEEPALIVE REQUEST message.
	The initiating UE shall discard the A2X DIRECT LINK KEEPALIVE RESPONSE message.
d)	The initiating UE receives an A2X PC5 signalling message other than an A2X DIRECT LINK KEEPALIVE RESPONSE message or an A2X PC5 user plane data from the target UE over this A2X PC5 unicast link while timer Tkbbb is running.
	The initiating UE shall stop timer Tkbbb, abort the A2X PC5 unicast link keep-alive procedure, start timer Tkaaa and increment the keep-alive counter for the A2X PC5 unicast link.
e)	The initiating UE receives an A2X DIRECT LINK KEEPALIVE RESPONSE message when Tkbbb is not running.
	The initiating UE shall discard the A2X DIRECT LINK KEEPALIVE RESPONSE message.
[bookmark: _Toc34388650][bookmark: _Toc34404421][bookmark: _Toc45282251][bookmark: _Toc45882637][bookmark: _Toc51951187][bookmark: _Toc59208941][bookmark: _Toc75734780][bookmark: _Toc131184664]6.1.2.8.5.2	Abnormal cases at the target UE
a)	Timer Tbbbb expires.
	The target UE shall:
1)	initiate an A2X PC5 unicast link keep-alive procedure to check the link; or
2)	initiate the A2X PC5 unicast link release procedure.
	Whether the UE chooses 1) or 2) is left to UE implementation.
b)	The target UE receives an A2X 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 A2X DIRECT LINK KEEPALIVE RESPONSE message.
The target UE shall discard the A2X DIRECT LINK KEEPALIVE REQUEST message.
c)	The target UE receives an A2X DIRECT LINK KEEPALIVE REQUEST message if there is a pending A2X PC5 signalling message or A2X PC5 user plane data to be sent to the initiating UE over this A2X PC5 unicast link.
	The target UE:
1)	shall pass this A2X PC5 signalling message to the lower layers for transmission along with the target UE’s layer-2 ID for A2X unicast communication and the initiating UE's layer-2 ID for A2X unicast communication,  or perform the data transmission over A2X PC5 unicast link as specified in clause 6.1.2.9; and
2)	shall consider transmission of this A2X PC5 signalling message or A2X PC5 user plane data to be an implicit A2X DIRECT LINK KEEPALIVE RESPONSE message and skip generating an A2X DIRECT LINK KEEPALIVE RESPONSE message. If a maximum inactivity period is included in the A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop Tbbbb, if running, and start Tbbbb with its value set to the maximum inactivity period.
* * * Next Change * * * *
[bookmark: _Toc25070732][bookmark: _Toc34388731][bookmark: _Toc34404502][bookmark: _Toc45282412][bookmark: _Toc45882798][bookmark: _Toc51951346][bookmark: _Toc59209124][bookmark: _Toc75734966][bookmark: _Toc123628034]13.3	Timers of A2X PC5 unicast link management procedures
Table 13.3.1: A2X PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Txxxx
	8s 
NOTE 1
	Upon sending an A2X DIRECT LINK ESTABLISHMENT REQUEST message
	Upon receiving an A2X DIRECT LINK ESTABLISHMENT ACCEPT or A2X DIRECT LINK ESTABLISHMENT REJECT message from the target UE if the Target user info is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message
	Retransmission of A2X DIRECT LINK ESTABLISHMENT REQUEST message if the Target user info is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message; or
may abort the ongoing procedure if the Target user info is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message

	Taaaa
	5s
	Upon sending an A2X DIRECT LINK MODIFICATION REQUEST message
	Upon receiving a A2X DIRECT LINK MODIFICATION ACCEPT or A2X DIRECT LINK MODIFICATION REJECT or A2X DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of A2X DIRECT LINK MODIFICATION REQUEST message

	Tcccc
	5s
	Upon sending an A2X DIRECT LINK RELEASE REQUEST message
	Upon receiving an A2X DIRECT LINK RELEASE ACCEPT message from the target UE
	Retransmission of A2X DIRECT LINK RELEASE REQUEST message

	Tbbbb
	Default 10m
NOTE 2
	Upon receiving a Maximum inactivity period in an A2X DIRECT LINK KEEPALIVE REQUEST message, receiving a PC5 signalling message or receiving PC5 user plane data
	Upon receiving a PC5 signalling message or PC5 user plane data
	Either initiate the A2X PC5 unicast link keep-alive procedure or the A2X PC5 unicast link release procedure

	Tzzzz
	2s
	Upon sending an A2X DIRECT LINK AUTHENTICATION REQUEST message
	Upon receiving an A2X DIRECT LINK AUTHENTICATION RESPONSE or A2X DIRECT LINK AUTHENTICATION REJECT message from the target UE
	Retransmission of A2X DIRECT LINK AUTHENTICATION REQUEST message

	Tyyyy
	NOTE 2
	Upon establishing an A2X PC5 unicast link and at least one of A2X service identifier for the A2X PC5 unicast link satisfying the privacy requirements or 
upon completing an A2X PC5 unicast link identifier update and at least one of A2X service identifiers for the A2X PC5 unicast link satisfying the privacy requirements.
	Upon completing an A2X PC5 unicast link identifier update and if available or accepting a A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message or upon an A2X PC5 unicast link release and if available
	Transmission of A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message

	Tkaaa
	5s
	Upon receiving an A2X PC5 signalling message or A2X PC5 user plane data
	Upon A2X PC5 unicast link release or upon initiating the A2X PC5 unicast link keep-alive procedure
	Initiate the A2X PC5 unicast link keep-alive procedure

	Tkbbb
	5s
	Upon sending an A2X DIRECT LINK KEEPALIVE REQUEST message
	Upon receiving an A2X PC5 signalling message or A2X PC5 user plane data
	Retransmission of the A2X DIRECT LINK KEEPALIVE REQUEST message

	NOTE 1	If the Target user info is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message, then the initiating UE may keep the timer Txxxx running upon receiving A2X DIRECT LINK ESTABLISHMENT ACCEPT message.
NOTE 2	The value of this timer is the privacy timer value which is one of the configuration parameters for A2X communication over PC5 (see clause 5.2) and it is specified in 3GPP TS 24.578 [8] clause 5.3.



* * * End of Changes * * * *
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