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2. Reason for Change
The PC5 unicast modification procedure as specified in TS23.287 is used to:
-	add new V2X service(s) to the existing PC5 unicast link.
-	remove any V2X service(s) from the the existing PC5 unicast link.
-	modify any PC5 QoS Flow(s) in the existing PC5 unicast link.
This is a new character for V2X communication over NR based PC5 reference point, which needs to be captured in TS24.587..
4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.587.


* * * Change * * *
[bookmark: _Toc525231185][bookmark: _Toc533170249][bookmark: _Toc533170247][bookmark: _Toc8836202]6.1.2.2	PC5 unicast link modification procedure
[bookmark: _Toc525231186]6.1.2.2.1	General
The purpose of the UE-requested PDU session modification procedure is to:
-	add new V2X service(s) to the existing PC5 unicast link;
-	remove any V2X service(s) from the existing PC5 unicast link; and
-	modify any PC5 QoS Flow(s) in the existing PC5 unicast link.
In this procedure, the UE sending the LINK_MODIFICATION_REQUEST message is called the "requesting UE" and the other UE is called the "peer UE".
[bookmark: _Toc525231187]6.1.2.2.2	PC5 unicast link modification procedure initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for adding new V2X service to the existing PC5 unicast link:
-	there exists a PC5 unicast link between the requesting UE and the peer UE; and
-	the pair of Application Layer IDs of the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the requesting UE for this V2X service;
In order to initiate the PC5 unicast link modification procedure, the requesting UE shall create a LINK_MODIFICATION_REQUEST message.
If requesting UE requests to add a new V2X service to the existing PC5 unicast link, the requesting UE creates new PC5 QoS Flows and the corresponding QoS parameters for this new V2X service based on the configurations in clause 5.2.3. The requesting UE constructs a LINK_MODIFICATION_REQUEST message with the following:
-	the requested V2X service info IE indicating the V2X service to be added;
-	the QoS Info IE indicating the PFIs and the corresponding PC5 QoS parameters of each PFI to be added.
In addition, the requesting UE sets the link modification operation code to “add new V2X service” and the PC5 QoS Flow operation code to “PFIs created” in the LINK_MODIFICATION_REQUEST message.
If requesting UE requests to remove a V2X service from the existing PC5 unicast link, the requesting UE constructs a LINK_MODIFICATION_REQUEST message with the following:
-	the requested V2X service info IE indicating the V2X service to be removed;
In addition, the requesting UE sets the link modification operation code to “remove V2X service” in the LINK_MODIFICATION_REQUEST message.
If requesting UE requests to modify any PC5 QoS Flow(s) in the existing PC5 unicast link, the requesting UE constructs a LINK_MODIFICATION_REQUEST message with the following:
-	the QoS Info IE indicating the PFIs and the corresponding PC5 QoS parameters of each PFI to be modified.
In addition, the requesting UE sets the link modification operation code to “modify PFIs” and the PC5 QoS Flow operation code to “PFIs modified” in the LINK_MODIFICATION_REQUEST message.
Editor's note:	It is FFS whether a LINK_MODIFICATION_REQUEST message can contain multiple modification oparations.
After the LINK_MODIFICATION_REQUEST message is generated, the requesting 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 Tabcd. The UE shall not send a new LINK_MODIFICATION_REQUEST message to the same target UE while timer Tabcd is running.


Figure 6.1.2.2.2: PC5 unicast link modification procedure
6.1.2.2.3	PC5 unicast link modification procedure accepted by the target UE
If the PC5 unicast link modification request is accepted, the peer UE shall create a LINK_MODIFICATION ACCEPT message and modify its PC5 unicast link context.
Upon receipt of the LINK_MODIFICATION_REQUEST message, if the request is used to add new V2X service in the PC5 unicast link, the peer UE constructs a LINK_MODIFICATION ACCEPT message with the following:
-	the QoS Info IE indicating the PFIs and the corresponding PC5 QoS parameters of each PFI, which the peer UE can accept.
Then, the peer UE stores the new V2X service info, created PFIs and the PC5 QoS parameters of each PFI in the PC5 unicast link context.
Upon receipt of the LINK_MODIFICATION_REQUEST message, if the request is used to remove V2X service in the PC5 unicast link, the peer UE responds with a LINK_MODIFICATION ACCEPT message, then the peer UE deletes the V2X service info and the corresponding QoS Info of the removed V2X service in the PC5 unicast link context.
Upon receipt of the LINK_MODIFICATION_REQUEST message, if the request is used to modify the existing PC5 QoS flows in the PC5 unicast link, the peer UE constructs a LINK_MODIFICATION ACCEPT message with the following:
-	the QoS Info IE indicating the PFIs and the corresponding PC5 QoS parameters of each PFI, which the peer UE can accept.
Then, the peer UE modify the existing QoS info in the PC5 unicast link context.
6.1.2.2.4	PC5 unicast link modification procedure not accepted by the peer UE
If the PC5 unicast link modification request cannot be accepted, the peer UE shall send a LINK_MODIFICATION_REJECT message. The LINK_MODIFICATION_REJECT message contains a PC5 Signalling Protocol cause value set to one of the following cause values:
#1	Insufficient resources;
#2	Link modification failure due to other errors;
If the link modification fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send a LINK_MODIFICATION_REJECT message containing PC5 Signalling Protocol cause value #1 " Insufficient resources ". 
For other reasons that causing the failure of link establishment, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #2 " Link modification failure due to other errors ". 
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