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1. Reason for Change
At SA2#136AH, SA2 agreed CR 0077 to TS 23.287 (S2-2000972) introducing a keep-alive procedure for the PC5 unicast link, similar to that of the Rel-13 ProSe design in TS 23.303. Moreover, in LS S2-2000973 SA2 requested “CT1 WG to define the operation details of the keep-alive signalling procedures”.

Consequently, a PC5 unicast link keep-alive procedure needs to be added to TS 24.587.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v1.0.1.
* * * First Change * * * *

6.1.2.x
PC5 unicast link keep-alive procedure

6.1.2.x.1
General

The PC5 unicast link keep-alive procedure is used to maintain a PC5 unicast link between two UEs, i.e., check that the link between the two UEs is still viable. The UE sending the DIRECT LINK KEEPALIVE REQUEST message is called the "initiating UE" and the other UE is called the "target UE".
The PC5 unicast link keep-alive procedure can be initiated by only one UE or both UEs in the established PC5 unicast link.
6.1.2.x.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 T5xxx and a keep-alive counter for the PC5 unicast link keep-alive procedure. Timer T5xxx is used to trigger the periodic initiation of the PC5 unicast link keep-alive procedure. The UE shall start or restart timer T5xxx whenever the UE receives a PC5 signalling message or PC5 user plane data from the target UE 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 T5xxx is set is FFS.
Editor's note:
Other conditions to restart the keep-alive timer T5xxx are FFS.
The initiating UE shall initiate the PC5 unicast link keep-alive procedure when:

a)
a request from the lower layers to check the viability of the PC5 unicast link is received; or
b)
timer T5xxx for this link expires.
NOTE:
The triggers for the lower layers 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 T5xxx, 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.
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 T5yyy. The UE shall not send a new DIRECT LINK KEEPALIVE REQUEST message to the same target UE while timer T5yyy is running.
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Figure 6.1.2.x.2: PC5 unicast link keep-alive procedure

6.1.2.x.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 T5zzz, if running, and start T5zzz with its value set to the maximum inactivity period. The target UE shall restart T5zzz whenever the target UE receives a PC5 signalling message or PC5 user plane data from the initiating UE over this PC5 unicast link.
6.1.2.x.4
PC5 unicast link keep-alive procedure completion by the initiating UE

Upon receipt of a DIRECT LINK KEEPALIVE RESPONSE message, the initiating UE shall stop timer T5yyy, start timer T5xxx and increment the keep-alive counter for the PC5 unicast link. 
6.1.2.x.5
Abnormal cases
6.1.2.x.5.1
Abnormal cases at the initiating UE

a)
Timer T5yyy 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 T5yyy. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link keep-alive procedure and initiate the PC5 unicast link release procedure.
NOTE:
The maximum number of allowed retransmissions is UE implementation specific.

Editor’s note:
The PC5 unicast link release procedure is FFS.

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.
Editor’s note:
The PC5 unicast link release procedure is FFS.
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.
6.1.2.x.5.2
Abnormal cases at the target UE

a)
Timer T5zzz expires.


The target UE may:

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.
Editor’s note:
The PC5 unicast link release procedure is FFS.

b)
The target UE receives a DIRECT LINK KEEPALIVE REQUEST message with a keep-alive counter value lower that 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.
* * * Next Change * * * *

7.3.x
Direct link keepalive request
7.3.x.1
Message definition

This message is sent by a UE to another peer UE when a PC5 unicast link keep-alive procedure is initiated. See table 7.3.x.1.1.

Message type:
DIRECT LINK KEEPALIVE REQUEST
Significance:
dual

Direction:

UE to peer UE

Table 7.3.x.1.1: DIRECT LINK KEEPALIVE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK KEEPALIVE REQUEST message identity
	PC5 signalling message type

8.4.1.
	M
	V
	1

	
	Sequence number
	Sequence number

8.4.2
	M
	V
	2

	
	Keep-alive counter
	Keep-alive counter
8.4.x
	M
	V
	4

	xx
	Maximum inactivity period
	Maximum inactivity period
8.4.y
	O
	TV
	5


7.3.x.2
Maximum inactivity period
The UE may include this IE to indicate its maximum inactivity period to the peer UE.
7.3.y
Direct link keepalive response
7.3.y.1
Message definition

This message is sent by a UE to another peer UE to respond to a DIRECT LINK KEEPALIVE REQUEST message. See table 7.3.y.1.1.

Message type:
DIRECT LINK KEEPALIVE RESPONSE
Significance:
dual

Direction:

UE to peer UE

Table 7.3.y.1.1: DIRECT LINK KEEPALIVE RESPONSE message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK KEEPALIVE RESPONSE message identity
	PC5 signalling message type

8.4.1.
	M
	V
	1

	
	Sequence number
	Sequence number

8.4.2
	M
	V
	2

	
	Keep-alive counter
	Keep-alive counter
8.4.x
	M
	V
	4


* * * Next Change * * * *

8.4.1
PC5 signalling message type

The purpose of the PC5 signalling message type IE is to indicate the type of messages used in PC5 signalling protocol.

The value part of the PC5 signalling message type IE used in the PC5 signalling messages is coded as shown in table 8.4.1.1.
The PC5 signalling message type IE is a type 3 information element, with the length of 1 octet.

Table 8.4.1.1: PC5 signalling message type
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	DIRECT LINK ESTABLISHMENT REQUEST

	0
	0
	0
	0
	0
	0
	1
	0
	
	DIRECT LINK ESTABLISHMENT ACCEPT

	0
	0
	0
	0
	0
	0
	1
	1
	
	DIRECT LINK ESTABLISHMENT REJECT

	0
	0
	0
	0
	0
	1
	0
	0
	
	DIRECT LINK MODIFICATION REQUEST

	0
	0
	0
	0
	0
	1
	0
	1
	
	DIRECT LINK MODIFICATION ACCEPT

	0
	0
	0
	0
	0
	1
	1
	0
	
	DIRECT LINK MODIFICATION REJECT

	x
	x
	x
	x
	x
	x
	x
	x
	
	DIRECT LINK KEEPALIVE REQUEST

	y
	y
	y
	y
	y
	y
	y
	y
	
	DIRECT LINK KEEPALIVE RESPONSE

	
	
	
	
	
	
	
	
	
	

	


Editor's note:
The values of the other PC5 signalling messages are FFS.
* * * Next Change * * * *

8.4.x
Keep-alive counter
The Keep-alive counter information element contains a 32-bit counter used for the PC5 unicast link keep-alive procedure.

The Keep-alive counter is a type 3 information element with a length of 5 octets.

The Keep-alive counter information element is coded as shown in figure 8.4.x.1 and table 8.4.x.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Keep-alive counter IEI
	octet 1

	Keep-alive counter contents
	octet 2



	
	octet 5


Figure 8.4.x.1: Keep-alive counter information element

Table 8.4.x.1: Keep-alive counter information element

	Keep-alive counter contents (octet 2 to 5)

This field contains the 32-bit keep-alive counter.




8.4.y
Maximum inactivity period
The purpose of the Maximum inactivity period information element is to indicate the maximum inactivity period of the initiating UE during a PC5 unicast link keep-alive procedure.

The Maximum inactivity period information element is a type 3 information element, with a length of 5 octets.

The Maximum inactivity period information element is coded as shown in figure 8.4.y.1 and table 8.4.y.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Maximum inactivity period IEI
	octet 1

	Maximum inactivity period contents
	octet 2



	
	octet 5


Figure 8.4.y.1: Maximum inactivity period information element

Table 8.4.y.1: Maximum inactivity period information element

	Maximum inactivity period contents (octet 2 to 5)

This field contains the binary encoding of the maximum inactivity period expressed in units of seconds.




* * * Next Change * * * *

9.3
Timers of PC5 unicast link management procedures

Table 9.3.1: PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

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

	T5xxx
	
	Upon receiving a PC5 signalling message or PC5 user plane data
	Upon PC5 unicast link release or upon initiating the PC5 unicast link keep-alive procedure
	Initiate the PC5 unicast link keep-alive procedure

	T5yyy
	
	Upon sending a DIRECT LINK KEEPALIVE REQUEST message
	Upon receiving a DIRECT LINK KEEPALIVE RESPONSE message
	Retransmission of the DIRECT LINK KEEPALIVE REQUEST message

	T5zzz
	
	Upon receiving a Maximum inactivity period in a 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 PC5 unicast link keep-alive procedure or the PC5 unicast link release procedure


* * * End of Changes * * * *
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