
3GPP TSG-CT WG1 Meeting #122-e
C1-200327
Electronic meeting; 20-28 February 2020

Source:
OPPO, vivo
Title:
Keep alive procedure

Spec:
3GPP TS 24.587 v 1.0.1

Agenda item:
16.2.13

Document for:
Agreement

1. Introduction

In SA2#136AH meeting, a new procedure named keep alive procedure was introduced.

2. Reason for Change

The stage-3 description for keep alive procedure is missing.

3. Conclusions

Keep alive procedure should be added to TS 24.587.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v 1.0.1.

* * * First Change * * * *

6.1.2.1
Overview

This clause describes the PC5 Signalling Protocol procedures between two UEs for unicast mode of V2X communication. The following PC5 Signalling Protocol procedures are defined:

a)
PC5 unicast link establishment;

b)
PC5 unicast link modification;

c)
PC5 unicast link release; 
d)
PC5 unicast link identifier update; and
e)
PC5 unicast link keepalive procedure.
* * * next Change * * * *

6.1.2.x
PC5 unicast link keepalive procedure 

6.1.2.x.1
General

The PC5 unicast link keepalive procedure is used to check that the PC5 unicast link between the two UEs is still viable. The procedure can be initiated by any UE in the established PC5 unicast link.

In this procedure, the UE sending the DIRECT LINK KEEPALIVE message is called the "requesting UE" and the other UE is called the "peer UE".

6.1.2.X.2
PC5 unicast linke keepalive procedure initiation by the requesting UE

The requesting UE manages a keepalive timer T5yyy for this procedure. The keepalive timer T500y is used to trigger the periodic initiation of the procedure. It is started or restarted whenever the UE receives a PC5 signalling message or PC5 user plane data from the peer UE over this link.

The requesting UE may initiate the procedure if:

a)
a radio link failure indication from lower layer is received;

b)
a request from upper layers to check the viability of the PC5 unicast linke is received; or 

c)
the keepalive timer T500y for this link expires.

The requesting UE initiates the procedure by stopping timer T5yyy if it is still running and generating a DIRECT LINK KEEPALIVE message.
After the DIRECT LINK KEEPALIVE message is generated, the requesting UE shall pass this message to the lower layers for transmission along with the requesting UE’s layer 2 ID and the peer UE's layer 2 ID, and start retransmission timer T5zzz.
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Figure 10.4.3.2.1: PC5 unicast linke keepalive procedure

6.1.2.X.3
PC5 unicast link keepalive procedure accepted by the peer UE

Upon receiving a DIRECT LINK KEEPALIVE message, the peer UE shall respond with a DIRECT LINK KEEPALIVE ACK message.

6.1.2.X.4
PC5 unicast linke keepalive procedure completed by the requesting UE

Upon receiving a DIRECT LINK KEEPALIVE ACK message, the requesting UE shall stop retransmission timer T5zzz, start keepalive timer T5yyy. 
6.1.2.X.5
Abnormal cases

6.1.2.X.5.1
Abnormal cases at the requesting UE

If retransmission timer T5zzz expires, the requesting UE shall initiate the transmission of the DIRECT LINK KEEPALIVE message again and restart timer T5zzz. If no response is received from the peer UE after reaching the maximum number of allowed retransmissions, the requesting UE shall abort the link keepalive procedure and initiate the PC5 unicast linke release procedure.

NOTE:
The maximum number of allowed retransmissions is UE implementation specific.

If the need to use this PC5 unicast linke no longer exists before the PC5 unicast linke keepalive procedure is completed, the requesting UE shall abort the procedure and start a PC5 unicast linke release procedure.

6.1.2.x.5.2
Abnormal cases at the peer UE

The peer UE may:

a)
 initiate is own keepalive procedure to check the link; or

b)
initiate the PC5 unicast linke release procedure.

Whether the UE chooses A or B is left to UE implementation.

* * * Second Change * * * *

7.3.a
Direct link keepalive

7.3.a.1
Message definition

This message is sent by the UE to another peer UE to initiate a direct link keepalive procedure. See table 7.3.a.1.

.Message type:
DIRECT LINK KEEPALIVE

Table 7.3.a.1.1: DIRECT LINK KEEPALIVE message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK KEEPALIVE message identity
	PC5 signalling message type

8.4.1
	M
	V
	1

	
	Sequence number
	Sequence number

8.4.2
	M
	V
	2


7.3.b
DIRECT LINK KEEPALIVE ACK

7.3.b.1
Message definition

This message is sent by the UE to another peer UE to acknowledge and respond to the link keepalive request. See table 7.3.b.1.

Message type:
DIRECT LINK KEEPALIVE ACK

Table 7.3.b.1.1: DIRECT LINK KEEPALIVE ACK message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK KEEPALIVE ACK message identity
	PC5 signalling Message Type

8.4.1
	M
	V
	1

	
	Sequence number
	Sequence number

8.4.2
	M
	V
	2


* * * Third 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

	0
	0
	0
	0
	0
	1
	1
	1
	
	DIRECT LINK KEEPALIVE

	0
	0
	0
	0
	1
	0
	0
	0
	
	DIRECT LINK KEEPALIVE ACK

	


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

* * * Fourth 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

	T5zzz
	
	DIRECT LINK KEEPALIVE message sent
	Upon Receiving a DIRECT LINK KEEPALIVE_ACK message or other PC5 signaling message or user data from the peer UE
	Retransmission of DIRECT LINK KEEPALIVE message

	T5yyy
	
	Upon Receiving a DIRECT LINK KEEPALIVE ACK message, or other PC5 signaling message, or any user data from the peer UE
	Upon receiving an upper layer request to check whether the direct link is alive and sending out a DIRECT LINK KEEPALIVE message
	Send a DIRECT LINK KEEPALIVE message


* * * End of Changes * * * *
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