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2) add new PC5 QoS flow(s) to new V2X service(s);
3) modify the PC5 QoS flow descriptions for the existing PC5 QoS flow(s);
4) associate new V2X service(s) with the existing PC5 QoS flow(s);
5) remove the associated V2X service(s) from the existing PC5 QoS flow(s); or
6) remove existing PC5 QoS flow(s) from the existing PC5 unicast link.

Compared to the existing purposes, bullet 1, 3 and 6 can replace the existing behavior, while bullet 2,4 and 5 seems new behavior to be introduced. So this paper would like to update PC5 link modification procedure as per stage 2 agreement in SA2.
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	· the purpose of unicast link modification procedure is updated
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[bookmark: _Toc20232700]***** First change *****
[bookmark: _Toc525231186][bookmark: _Toc22039978][bookmark: _Toc25070691][bookmark: _Toc34388606][bookmark: _Toc34404377]6.1.2.3.1	General
The purpose of the PC5 unicast link modification procedure is to modify the existing PC5 unicast link to:
a)	add new V2X service(s) to the existing PC5 unicast link;
b)	remove V2X service(s) from the existing PC5 unicast link;
ca)	add new PC5 QoS flow(s) to the existing PC5 unicast link;
bd)	modify existing PC5 QoS flow(s) for updating PC5 QoS parameters inof the existing PC5 QoS flow(s)unicast link; or
c)	modify existing PC5 QoS flow(s) for associating new V2X service(s) with the existing PC5 QoS flow(s);
d)	modify existing PC5 QoS flow(s) for removing the associated V2X service(s) from the existing PC5 QoS flow(s); or
e)	remove existing PC5 QoS flow(s) from the existing PC5 unicast link.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In this procedure, the UE sending the DIRECT LINK MODIFICATION REQUEST message is called the "initiating UE" and the other UE is called the "target UE".

***** Next change *****
[bookmark: _Toc525231187][bookmark: _Toc22039979][bookmark: _Toc25070692][bookmark: _Toc34388607][bookmark: _Toc34404378]6.1.2.3.2	PC5 unicast link modification procedure initiated by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for adding a new V2X service to the existing PC5 unicast link:
a)	there is a PC5 unicast link between the initiating UE and the target UE; and
b)	the pair of application layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the initiating UE for this V2X service.
If the PC5 unicast link modification procedure is to add a new V2X service to the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the V2X service identifier received from upper layer;
b)	shall include the PQFI and the corresponding PC5 QoS parameters; and
c)	shall include the link modification operation code set to "add new V2X service".
If the PC5 unicast link modification procedure is to remove an existing V2X service from the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the V2X service identifier received from upper layer; and
b)	shall include the link modification operation code set to "remove existing V2X service".
If the PC5 unicast link modification procedure is to add new PC5 QoS flow(s) to the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, initiating UE:
a)	shall include the V2X service identifier received from upper layer; 
ba)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the V2X service identifier(s); and
cb)	shall include the link modification operation code set to "add new PC5 QoS flow(s) to the existing PC5 unicast link".
If the PC5 unicast link modification procedure is to modify the PC5 QoS parameters for existing any PC5 QoS flow(s) in the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the V2X service identifier(s); and
b)	shall include the link modification operation code set to "modify existing PC5 QoS parameters of the existing PC5 QoS flow(s)".
If the PC5 unicast link modification procedure is to associate new V2X service(s) with existing PC5 QoS flow(s), the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the V2X service identifier(s); and
b)	shall include the link modification operation code set to "associate new V2X service(s) with existing PC5 QoS flow(s)".
If the PC5 unicast link modification procedure is to remove the associated V2X service(s) from existing PC5 QoS flow(s), the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters including the V2X service identifier(s); and
b)	shall include the link modification operation code set to "remove V2X service(s) from existing PC5 QoS flow(s)".
If the PC5 unicast link modification procedure is to remove any PC5 QoS flow(s) from the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s); and
b)	shall include the link modification operation code set to "remove existing PC5 QoS flow(s) from the existing PC5 unicast link".
Editor's note:	It is FFS whether a DIRECT LINK MODIFICATION REQUEST message can contain multiple modification operations.
After the DIRECT LINK MODIFICATION 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 T5001. The UE shall not send a new DIRECT LINK MODIFICATION REQUEST message to the same target UE while timer T5001 is running.
Editor’s note:	The details of the timer T5001 are FFS.


Figure 6.1.2.3.2: PC5 unicast link modification procedure

***** Next change *****
[bookmark: _Toc34388694][bookmark: _Toc34404465]7.3.4.1	Message definition
This message is sent by the UE to another peer UE to initiate the direct link modification procedure. See table 7.3.4.1.1.
Message type:	DIRECT LINK MODIFICATION REQUEST
Significance:	dual
Direction:		UE to peer UE
Table 7.3.4.1.1: DIRECT LINK MODIFICATION REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK MODIFICATION REQUEST message identity
	PC5 signalling message type
8.4.1
	M
	V
	1

	
	Sequence number
	Sequence number
8.4.2
	M
	V
	1

	
	Link modification operation code
	Link modification operation code
8.4.8x
	M
	V
	1

	56
	V2X service identifier
	V2X service identifier 
8.4.3
	O
	TV
	5

	79
	QoS flow descriptions
	PC5 QoS flow descriptions
8.4.5
	O
	TLV-E
	6-65538



***** Next change *****
8.4.8	Link modification operation code
The purpose of the Link modification operation code information element is to indicate what the operation of the PC5 unicast link modification procedure triggered by initiating UE is.
The Link modification operation code is a type 3 information element, with a length of 2 octets.
The Link modification operation code information element is coded as shown in figure 8.4.8.1 and table 8.4.8.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Link modification operation code IEI
	octet 1

	Link modification operation code
	octet 2



Figure 8.4.8.1: Link modification operation code information element
Table 8.4.8.1: Link modification operation code information element
	Link modification operation code (octet 2)

	Bits

	4
	3
	2
	1
	
	

	0
	0
	0
	1
	
	voidAdd new V2X service(s) to the existing PC5 unicast link

	0
	0
	1
	0
	
	voidRemove existing V2X service(s) from the existing PC5 unicast link

	0
	0
	1
	1
	
	Add new PC5 QoS flow(s) to the existing PC5 unicast link

	0
	1
	0
	0
	
	Modify existing PC5 QoS parametersflow(s) ofin the existing PC5 QoS flow(s)unicast link

	0
	1
	0
	1
	
	Remove existing PC5 QoS flow(s) from the existing PC5 unicast link

	0
	1
	1
	0
	
	Associate new V2X service(s) with existing PC5 QoS flow(s)

	0
	1
	1
	1
	
	Remove V2X service(s) from existing PC5 QoS flow(s)

	1
	0
	0
	0
	
	

	to
	
	Spare

	1
	1
	1
	0
	
	

	1
	1
	1
	1
	
	Reserved

	

	All other values are reserved.

	

	Bit 5 to 8 of octet 2 are spare and shall be coded as zero.



***** End change *****
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