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2. Reason for Change
TS23.287 specifies that:
“V2X communication over LTE based PC5 reference point is connectionless, i.e. broadcast mode at Access Stratum (AS) layer, and there is no signalling over PC5 for connection establishment”
V2X communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode at AS layer. The UE will indicate the mode of communication for a V2X message to the AS layer. Signalling over control plane over PC5 reference point for unicast mode communication management is supported.”
Therefore the original definitions and descriptions for the V2X communication over PC5 in EPS captured in TS24.334 and TS24.386 no longer work for 5GS.
This paper mainly specifies the PC5 uncast eatablishment prcedure based on the Layer-2 link establishment over PC5 in clause 6.3.3.1of TS23.287

4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.587.


* * * Change * * *
[bookmark: _Toc525231185][bookmark: _Toc533170249][bookmark: _Toc533170247][bookmark: _Toc8836202]6.1.1.2	PC5 unicast link establishment procedure
[bookmark: _Toc525231186]6.1.1.2.1	General
The PC5 unicast link establishment procedure is used to establish a secure Layer-2 link between two UEs. The UE sending the request message is called the "initiating UE" and the other UE is called the "target UE".
[bookmark: _Toc525231187]6.1.1.2.2	PC5 unicast link establishment procedure initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure:
-	a request from upper layers to establish a PC5 unicast link communication over PC5 reference point;
-	the link layer identifier for the initiating UE (i.e., Layer 2 ID used for unicast communication) is available (e.g.,pre-configured or self-assigned);
-	the mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X services is available; and 
-	the initiating UE is either authorised for PC5 unicast communication in the serving PLMN, or has a valid authorization for PC5 unicast communication when not served by NR.
The initiating UE initiates the PC5 unicast link establishment procedure by generating a DIRECT_COMMUNICATION_REQUEST message with:
-	the Source User Info IE set to:
-	the initiating UE’s Application Layer ID received from upper layers;
-	the Target User Info IE set to:
-	the Target UE’s Application Layer ID received from upper layers if the upper layer provides the target UE's Application Layer ID;
-	the V2X Service Info IE set to:
-	the V2X Service Info(e.g. PSID(s) or ITS-AID(s)) received from upper layers;
-	the QoS Info IE set to:
-	the PFIs and the corresponding PC5 QoS parameters;
-	an IP Address Config IE set to one of the following values:
-	"IPv6 Router" if IPv6 address allocation mechanism is supported by the initiating UE, i.e., acting as an IPv6 Router;or
-	"address allocation not supported" if IPv6 address allocation mechanism is supported by the initiating UE;
-	a Link Local IPv6 Address IE formed locally based on IETF RFC 4862 [xx] if the IP Address Config IE is set to "address allocation not supported" and the link is setup for isolated one-to-one communication;
After the DIRECT_COMMUNICATION_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 default destination layer-2 ID (for unicast communication), and start timer Tabcd. The UE shall not send a new DIRECT_COMMUNICATION_REQUEST message to the same target UE while timer Tabcd is running.


Figure 6.1.1.2.2: PC5 unicast link establishment procedure
6.1.1.2.3	PC5 unicast link establishment procedure accepted by the target UE
Upon receiving a DIRECT_COMMUNICATION_REQUEST message, the target UE then checks the User Info IE included in the DIRECT_COMMUNICATION_REQUEST message and determines whether this request can be accepted or not. Then, the target UE examines the IP Address Config IE to see whether there is at least one common IP address configuration option supported by both the initiating UE and the target UE. Only after the completion of link authentication procedure and a successful establishment of the security association, the target UE shall send a DIRECT_COMMUNICATION_ACCEPT message to the initiating UE.
Editor's note:	Steps for mutual authentication and security association establishment will be determined based on feedback from SA WG3.
If the direct link establishment request can be accepted, the target UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the target UE for the lifetime of the PC5 unicast link. Each PC5 unicast link is associated with a Unicast Link Profile which includes:
-	service type(s) (e.g. PSID or ITS-AID);
-	Application Layer ID and Layer-2 ID of initiating UE;
-	Application Layer ID and Layer-2 ID of target UE;
-	network layer protocol used on the PC5 unicast link; and
-	for each V2X service, a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFI is associated with QoS parameters (i.e. PQI and optionally Range).
The target UE sets in the DIRECT_COMMUNICATION_ACCEPT message:
-	the Source User Info IE set to:
-	the target UE’s Application Layer ID received from upper layers;
-	the Target User Info IE set to:
-	the initiating UE’s Application Layer ID received from upper layers if the upper layer provides the target UE's Application Layer ID;
-	the QoS Info IE set to:
-	the PFIs and the corresponding PC5 QoS parameters;
-	an IP Address Config IE set to one of the following values:
-	"IPv6 Router" if IPv6 address allocation mechanism is supported by the target UE and the target UE is able to act as IPv6 Router; or
-	"address allocation not supported" if IPv6 address allocation is supported by the target UE.
If the IP Address Config IE is set to "address allocation not supported" and the received DIRECT_COMMUNICATION_REQUEST message included a Link Local IPv6 Address IE, the target UE shall include a Link Local IPv6 Address IE set to the link-local IPv6 address formed locally.
Upon receiving a DIRECT_COMMUNICATION_REQUEST message, the initiating UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the initiating UE for the lifetime of the PC5 unicast link. Each PC5 unicast link is associated with a Unicast Link Profile which includes:
-	service type(s) (e.g. PSID or ITS-AID);
-	Application Layer ID and Layer-2 ID of initiating UE;
-	Application Layer ID and Layer-2 ID of target UE;
-	network layer protocol used on the PC5 unicast link; and
-	for each V2X service, a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFI is associated with QoS parameters (i.e. PQI and optionally Range).
6.1.1.2.4	PC5 unicast link establishment procedure not accepted by the target UE
If the direct link setup request cannot be accepted, the target UE shall send a DIRECT_COMMUNICATION_REJECT message. The DIRECT_COMMUNICATION_REJECT message contains a PC5 Signalling Protocol cause value set to one of the following cause values:
#1	Direct communication to target UE not allowed;
#2	Conflict of Layer 2 ID for unicast communication is detected;
#3	Lack of resources for proposed link; or
#4	Link setup failure due to other errors.
If the target UE is not allowed to accept this request.e.g. based on operator policy or service authorisation provisioning, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #1 "Direct communication to target UE not allowed". 
For a received DIRECT_COMMUNICATION_REQUEST message from a Layer 2 ID (for unicast communication), if the target UE already has an existing link established to the UE known to use this Layer 2 ID or is currently processing a DIRECT_COMMUNICATION_REQUEST message from the same Layer 2 ID, but with User Info different from the User Info IE included in this new incoming message, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #3 "Conflict of Layer 2 ID for unicast communication is detected".
If the direct link setup fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #4 "Lack of resources for proposed link". 
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 #5 "Link setup failure due to other errors". 
Upon receipt of the DIRECT_COMMUNICATION_REJECT message, the initiating UE shall stop timer Tabcd and abort the direct link setup procedure. If the cause value in the DIRECT_COMMUNICATION_REJECT message is #1 "Direct communication to target UE not allowed" or #4 "Lack of resources for proposed link", then the UE shall not attempt to start direct link setup with the same target UE at least for a time period T.
NOTE 2:	The length of time period T is UE implementation specific and can be different for the case when the UE receives PC5 Signalling Protocol cause value #1 "Direct communication to target UE not allowed" or when the UE receives cause value #4 "Lack of resources for proposed link".
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