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* * * First Change * * * *
[bookmark: _Toc22039973][bookmark: _Toc25070683][bookmark: _Toc34388598][bookmark: _Toc34404369]6.1.2.2.2	PC5 unicast link establishment procedure initiation by initiating UE
Editor’s note:	This section needs to be revisited after SA3 have determined the full set of security requirements for unicast link establishment.
The initiating UE shall meet the following pre-conditions before initiating this procedure:
a)	a request from upper layers to transmit the packet for V2X service over PC5;
b)	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);
c)	the link layer identifier for the unicast initial signaling (i.e. destination layer- 2 ID used for unicast initial signaling) is available to the initiating UE (e.g. pre-configured,  obtained as specified in clause 5.2.3 or known via prior V2X communication);
d)	the initiating UE is either authorised for V2X communication over PC5 in NR in the serving PLMN, or has a valid authorization for V2X communication over PC5 in NR when not served by E-UTRAN and not served by NR; and
e)	there is no existing PC5 unicast link for the pair of peer application layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the upper layer in the initiating UE for this V2X service.
In order to initiate the PC5 unicast link establishment procedure, the initiating UE shall create a DIRECT LINK ESTABLISHMENT REQUEST message. The initiating UE:
a)	shall include the source user info set to the initiating UE’s application layer ID received from upper layers; 
b)	shall include the V2X service identifier received from upper layer;
c)	may include the target user info set to the target UE’s application layer ID if received from upper layers; and
d)	shall include the security establishment information.
Editor’s note:	The parameters in the security establishment information will be defined by SA3.
After the DIRECT LINK ESTABLISHMENT REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's Llayer 2- ID for unicast communication and the destination layer- 2 ID used for unicast initial signaling, and start timer T5000. The UE shall not send a new DIRECT LINK ESTABLISHMENT REQUEST message to the same target UE identified by the same application layer ID while timer T5000 is running.


Figure 6.1.2.2.2: PC5 unicast link establishment procedure
[bookmark: _Toc22039974][bookmark: _Toc25070684][bookmark: _Toc34388599][bookmark: _Toc34404370]* * * Next Change * * * *
6.1.2.2.3	PC5 unicast link establishment procedure accepted by the target UE
Upon receipt of a DIRECT LINK ESTABLISHMENT REQUEST message, the target UE shall assign a layer-2 ID for this PC5 unicast link and store this assigned layer-2 ID and the source layer- 2 ID used in the transport of this message provided by the lower layers. This pair of layer-2 IDs is associated with a PC5 unicast link context.
If:
a)	the target user info IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message and this IE includes the target UE’s application layer ID; or
b)	the target user info IE is not included in the DIRECT LINK ESTABLISHMENT REQUEST message and the target UE is interested in the V2X service identified by the V2X service identifier in the DIRECT LINK ESTABLISHMENT REQUEST message;
then the target UE shall either identify an existing security context with the initiating UE, or establish a new security context by performing one or more PC5 unicast link authentication procedures as specified in clause 6.1.2.6, and performing the PC5 unicast link security mode control procedure as specified in clause 6.1.2.7.
Upon successful completion of the PC5 unicast link security mode control procedure, in order to determine whether the DIRECT LINK ESTABLISHMENT REQUEST message can be accepted or not, in case of IP communication, the target UE checks whether there is at least one common IP address configuration option supported by both the initiating UE and the target UE.
If the target UE accepts the PC5 unicast link establishment procedure, the target UE shall create a DIRECT LINK ESTABLISHMENT ACCEPT message. The target UE:
a)	shall include the source user info set to the target UE’s application layer ID received from upper layers; 
b)	shall include a PQFI and the corresponding PC5 QoS parameters;
c)	may include an IP address configuration IE set to one of the following values if IP communication is used:
1)	"IPv6 router" if only IPv6 address allocation mechanism is supported by the target UE, i.e. acting as an IPv6 router; or
2)	"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the target UE;
d)	may include a link local IPv6 address IE formed locally based on IETF RFC 4862 [16] if IP address configuration IE is set to "IPv6 address allocation not supported" and the received DIRECT LINK ESTABLISHMENT REQUEST message included a link local IPv6 address IE.
[bookmark: _Toc22039975][bookmark: _Toc25070685][bookmark: _Toc34388600][bookmark: _Toc34404371]* * * Next Change * * * *
6.1.2.2.4	PC5 unicast link establishment procedure completion by the initiating UE
Upon receipt of the DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE shall stop timer T5000 and store the source layer-2 ID and the destination Layerlayer-2 ID used in the transport of this message provided by the lower layers. This pair of layer-2 IDs shall be associated with a PC5 unicast link context. From this time onward the initiating UE shall use the established link for V2X communication over PC5 and additional PC5 signalling messages to the target UE.
[bookmark: _Toc22039976][bookmark: _Toc25070686][bookmark: _Toc34388601][bookmark: _Toc34404372]* * * Next Change * * * *
6.1.2.2.5	PC5 unicast link establishment procedure not accepted by the target UE
If the DIRECT LINK ESTABLISHMENT REQUEST message cannot be accepted, the target UE shall send a DIRECT LINK ESTABLISHMENT REJECT message. The DIRECT LINK ESTABLISHMENT REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#1	direct communication to the target UE not allowed;
#3	conflict of Llayer 2- ID for unicast communication is detected;
#5	lack of resources for proposed link; or
#111	protocol error, unspecified.
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 LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #1 "direct communication to the target UE not allowed".
For a received DIRECT LINK ESTABLISHMENT REQUEST message from a Layer 2 IDlayer-2 ID (for unicast communication), if the target UE already has an existing link established to the UE known to use this Llayer- 2 ID or is currently processing a DIRECT LINK ESTABLISHMENT REQUEST message from the same Llayer- 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 LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #3 "conflict of Llayer- 2 ID for unicast communication is detected".
If the PC5 unicast link establishment fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send a DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #5 "lack of resources for proposed link".
For other reasons that causing the failure of link establishment, the target UE shall send a DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #111 "protocol error, unspecified".
Upon receipt of the DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall stop timer T5000 and abort the PC5 unicast link establishment procedure. If the PC5 signalling protocol cause value in the DIRECT LINK ESTABLISHMENT REJECT message is #1 "direct communication to the target UE not allowed" or #5 "lack of resources for proposed link", then the UE shall not attempt to start PC5 unicast link establishment with the same target UE at least for a time period T.
NOTE:	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 the target UE not allowed" or when the UE receives PC5 signalling protocol cause value #5 "lack of resources for proposed link".
[bookmark: _Toc25070688][bookmark: _Toc34388603][bookmark: _Toc34404374]* * * Next Change * * * *
6.1.2.2.6.1	Abnormal cases at the initiating UE
If timer T5000 expires, the initiating UE shall retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
If the need to establish a link no longer exists before the procedure is completed, the initiating UE shall abort the procedure.
[bookmark: _Toc25070689][bookmark: _Toc34388604][bookmark: _Toc34404375]* * * Next Change * * * *
6.1.2.2.6.2	Abnormal cases at the target UE
For a received DIRECT LINK ESTABLISHMENT REQUEST message from a source Layer 2 IDlayer-2 ID (for unicast communication), if the target UE already has an existing link established to the UE known to use this source Layer 2 IDlayer-2 ID and the new request contains an identical source user info as the known user, the UE shall process the new request. However, the target UE shall only delete the existing link context after the new link establishment procedure succeeds.
* * * 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; 
b)	shall include the PQFI(s) and the corresponding PC5 QoS parameters; and
c)	shall include the link modification operation code set to "add new PC5 QoS flow(s)".
If the PC5 unicast link modification procedure is to modify 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; and
b)	shall include the link modification operation code set to "modify 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)".
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 IDlayer-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: _Toc34388614][bookmark: _Toc34404385]6.1.2.4.2	PC5 unicast link release procedure initiation by initiating UE
The initiating UE shall initiate the procedure if:
a)	a request from upper layers to release a PC5 unicast link with the target UE which uses a known Layer 2 IDlayer-2 ID (for unicast communication) is received and there is an existing PC5 unicast link between these two UEs; or
b)	the target UE has been non-responsive, e.g. no response in the PC5 unicast link modification procedure or PC5 unicast link identifier update procedure.
In order to initiate the PC5 unicast link release procedure, the initiating UE shall create a DIRECT LINK RELEASE REQUEST message with a PC5 signalling protocol cause IE indicating one of the following cause values:
#1	direct communication with the target UE not allowed;
#2	direct communication to the target UE no longer needed; or
#4	direct connection is not available anymore.
After the DIRECT LINK RELEASE 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 IDlayer-2 ID and the target UE's Layer 2 IDlayer-2 ID. The initiating UE shall release the direct link locally if the release reason is #4 "direct connection is not available anymore". Otherwise, the initiating UE shall start timer T5002.

 
Figure 6.1.2.4.2.1: PC5 unicast link release procedure
[bookmark: _Toc34388615][bookmark: _Toc34404386]* * * Next Change * * * *
6.1.2.4.3	PC5 unicast link release procedure accepted by the target UE
Upon receiving a DIRECT LINK RELEASE REQUEST message, the target UE shall stop timer T5001, timer T5002 for this PC5 unicast link, if any of those timers is running, and abort any other ongoing PC5 signalling protocol procedures on this link. The target UE shall respond with a DIRECT LINK RELEASE ACCEPT message. After the message is sent, the target UE shall release the PC5 unicast link.
[bookmark: _Toc34388616][bookmark: _Toc34404387]* * * Next Change * * * *
6.1.2.4.4	PC5 unicast link release procedure completion by the initiating UE
Upon receipt of the DIRECT LINK RELEASE ACCEPT message, the initiating UE shall stop timer T5002 and shall release the PC5 unicast link.
[bookmark: _Toc34388618][bookmark: _Toc34404389]* * * Next Change * * * *
6.1.2.4.5.1	Abnormal cases at the initiating UE
If retransmission timer T5002 expires, the initiating UE shall initiate the transmission of the DIRECT LINK RELEASE REQUEST message again and restart timer T5002. If no response is received from the target UE after reaching the maximum number of allowed retransmissions, the initiating UE shall release the PC5 unicast link locally. From this time onward the initiating UE shall no longer send or receive any messages via this link.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
[bookmark: _Toc34388620][bookmark: _Toc34404391]* * * Next Change * * * *
6.1.2.5.1	General
The PC5 unicast link identifier update procedure is used to update and exchange the new identifiers (e.g. application layer ID, layer 2 IDlayer-2 ID, security information and IP address/prefix) between two UEs for a PC5 unicast link before using the new identifiers. The UE sending the DIRECT LINK IDENTIFIER UPDATE REQUEST message is called the "initiating UE" and the other UE is called the "target UE".
[bookmark: _Toc34388621][bookmark: _Toc34404392]* * * Next Change * * * *
6.1.2.5.2	PC5 unicast link identifier update procedure initiation by initiating UE
The initiating UE shall initiate the procedure if:
a)	the initiating UE receives a request from upper layers to change the Aapplication Layerlayer ID and there is an existing PC5 unicast link associated with this Aapplication Layerlayer ID; or
b)	the privacy timer of the initiating UE's layer 2 IDlayer-2 ID expires for an existing PC5 unicast link.
Editor’s note:	The details about the privacy timer of layer 2 IDlayer-2 ID are FFS.
If the PC5 unicast link identifier update procedure is triggered by a change of the initiating UE’s application layer ID, the initiating UE shall create a DIRECT LINK IDENTIFIER UPDATE REQUEST message. In this message, the initiating UE
a)	shall include the initiating UE’s new application layer ID received from upper layer;
b)	shall include the initiating UE’s new layer 2 IDlayer-2 ID assigned by itself;
c)	shall include the new security information; and
d)	may include the new IP address/prefix if IP communication is used.
If the PC5 unicast link identifier update procedure is triggered by the expiry of the initiating UE's privacy timer as specified in clause 5.2.3, the initiating UE shall create a DIRECT LINK IDENTIFIER UPDATE REQUEST message. In this message, the initiating UE 
a)	shall include the initiating UE’s new layer 2 IDlayer-2 ID assigned by itself;
b)	shall include the new security information;
c)	may include the initiating UE’s new application layer ID received from upper layer; and
d)	may include the new IP address/prefix if IP communication is used.
Editor’s note:	The details about security information defined by SA3 are FFS.
After the DIRECT LINK IDENTIFIER UPDATE REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's old Layer 2 IDlayer-2 ID and the target UE's Layer 2 IDlayer-2 ID, and start timer T5003. The UE shall not send a new DIRECT LINK IDENTIFIER UPDATE REQUEST message to the same target UE while timer T5003 is running. 


Figure 6.1.2.5.2.1: PC5 unicast link identifier update procedure
[bookmark: _Toc34388622][bookmark: _Toc34404393]* * * Next Change * * * *
6.1.2.5.3	PC5 unicast link identifier update procedure accepted by the target UE
Upon receipt of a DIRECT LINK IDENTIFIER UPDATE REQUEST message, if the target UE determines:
a)	the PC5 unicast link associated with this request message is still valid; and
b)	the timer T5004 for the PC5 unicast link identified by this request message is not running,
then the target UE accepts this request and responds with a DIRECT LINK IDENTIFIER UPDATE ACCEPT message. 
If the target UE has the privacy configuration as specified in clause 5.2.3 and decides to change its identifier, the target UE shall create the DIRECT LINK IDENTIFIER UPDATE ACCEPT message. In this message, the target UE:
a)	shall include the target UE’s new layer 2 IDlayer-2 ID assigned by itself;
b)	shall include the new security information;
c)	may include the target UE’s new application layer ID received from upper layer; and
d)	may include the new IP address/prefix if IP communication is used.
After the DIRECT LINK IDENTIFIER UPDATE ACCEPT message is generated, the target UE shall pass this message to the lower layers for transmission along with the initiating UE's old Layer 2 IDlayer-2 ID and the target UE's old Layer 2 IDlayer-2 ID, and start timer T5004. The UE shall not send a new DIRECT LINK IDENTIFIER UPDATE ACCEPT message to the same initiating UE while timer T5004 is running.
Before target UE receives the traffic using the new layer-2 IDs, the target UE shall continue to receive the traffic with the old layer-2 IDs (i.e. initiating UE’s old layer-2 ID and target UE’s old layer-2 ID) from initiating UE.
Before target UE receives the DIRECT LINK IDENTIFIER UPDATE ACK message from initiating UE, the target UE shall keep sending traffic to the initiating UE using the old layer-2 IDs (i.e. initiating UE’s old layer-2 ID and target UE’s old layer-2 ID).
[bookmark: _Toc34388623][bookmark: _Toc34404394]* * * Next Change * * * *
6.1.2.5.4	PC5 unicast link identifier update procedure acknowledged by the initiating UE
Upon receipt of the DIRECT LINK IDENTIFIER UPDATE ACCEPT message, the initiating UE shall stop timer T5003 and respond with a DIRECT LINK IDENTIFIER UPDATE ACK message. In this message, the initiating UE:
a)	shall include the target UE’s new layer 2 IDlayer-2 ID, if received;
b)	shall include the target UE’s new security information, if received;
c)	may include the target UE’s new application layer ID, if received; and
d)	may include the new IP address/prefix, if received.
Upon receipt of the DIRECT LINK IDENTIFIER UPDATE ACCEPT message. the initiating UE shall update the associated PC5 unicast link context with the new identifiers, and pass the initiating UE’s new Layer 2 IDlayer-2 ID and the target UE’s new Layer 2 IDlayer-2 ID down to the lower layer.
After the DIRECT LINK IDENTIFIER UPDATE ACK message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's old Layer 2 IDlayer-2 ID and the target UE's old Layer 2 IDlayer-2 ID.
The initiating UE shall continue to receive traffic with the old layer-2 IDs (i.e. initiating UE’s old layer-2 ID and target UE’s old layer-2 ID) from the target UE until it receives traffic with the new layer-2 IDs (i.e. initiating UE’s new layer-2 ID and target UE’s new layer-2 ID) from the target UE.
[bookmark: _Toc34388624][bookmark: _Toc34404395]* * * Next Change * * * *
6.1.2.5.5	PC5 unicast link identifier update procedure completion by the target UE
Upon receipt of the DIRECT LINK IDENTIFIER UPDATE ACK message, the target UE shall update the associated PC5 unicast link context with the new identifiers, pass the new initiating UE’s Layer 2 IDlayer-2 ID and the new target UE’s Layer 2 IDlayer-2 ID down to the lower layer and stop timer T5004.
* * * Next Change * * * *
* * * Next Change * * * *
[bookmark: _Toc34388645][bookmark: _Toc34404416]6.1.2.8.2	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 T5003 and a keep-alive counter for the PC5 unicast link keep-alive procedure. Timer T5003 is used to trigger the periodic initiation of the PC5 unicast link keep-alive procedure. The UE shall start or restart timer T5003 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 T5003 is set is FFS.
Editor's note:	Other conditions to restart the keep-alive timer T5003 are FFS.
Editor's note:	Whether the keep-alive timer T5003 value needs to be included or negotiated as part of the PC5 unicast link establishment procedure is FFS.
The initiating UE shall initiate the PC5 unicast link keep-alive procedure when:
a)	timer T5003 for this link expires;
b)	optionally, a request from the lower layers to check the viability of the PC5 unicast link is received; or
NOTE 1:	Whether the lower layers can request the initiation of the PC5 unicast link keep-alive procedure, and what the triggers for the lower layers are to request the initiation of the PC5 unicast link keep-alive procedure, are UE implementation specific.
c)	optionally, a request from the upper layers to check the viability of the PC5 unicast link is received.
NOTE 2:	Whether the upper layers can request the initiation of the PC5 unicast link keep-alive procedure, and what the triggers for the upper layers are 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 T5003, 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.
NOTE 3:	The value chosen for the maximum inactivity period of the initiating UE is UE implementation specific with the objective to minimize the number of keep-alive procedures as much as possible. It is desirable to have the maximum inactivity period value to be slightly higher than the value of keep-alive timer T5003.
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 IDlayer-2 ID for unicast communication and the target UE's layer 2 IDlayer-2 ID for unicast communication, and start timer T5004. The UE shall not send a new DIRECT LINK KEEPALIVE REQUEST message to the same target UE while timer T5004 is running.


Figure 6.1.2.8.2: PC5 unicast link keep-alive procedure
[bookmark: _Toc34388646][bookmark: _Toc34404417]* * * Next Change * * * *
6.1.2.8.3	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 IDlayer-2 ID for unicast communication and the initiating UE's layer 2 IDlayer-2 ID for unicast communication.
If a maximum inactivity period is included in the DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop T5005, if running, and start T5005 with its value set to the maximum inactivity period. The target UE shall restart T5005 whenever the target UE receives a PC5 signalling message or PC5 user plane data from the initiating UE over this PC5 unicast link.
* * * Next Change * * * *
[bookmark: _Toc34388650][bookmark: _Toc34404421]6.1.2.8.5.2	Abnormal cases at the target UE
a)	Timer T5005 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.
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.
c)	The target UE receives a DIRECT LINK KEEPALIVE REQUEST message while it is generating a PC5 signalling message to be sent to the initiating UE over this PC5 unicast link.
	The target UE:
1)	shall pass this PC5 signalling message to the lower layers for transmission along with the target UE's layer 2 IDlayer-2 ID for unicast communication and the initiating UE's layer 2 IDlayer-2 ID for unicast communication; and
2)	may consider transmission of this PC5 signalling message to be an implicit DIRECT LINK KEEPALIVE RESPONSE message and skip generating a DIRECT LINK KEEPALIVE RESPONSE message. If a maximum inactivity period is included in the DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop T5005, if running, and start T5005 with its value set to the maximum inactivity period.
* * * Next Change * * * *
[bookmark: _Toc533170267][bookmark: _Toc34388658][bookmark: _Toc34404429]6.1.3.2.2	Transmission
The UE shall include the V2X message in a protocol data unit with the following parameters:
a)	a layer-3 protocol data unit type (see 3GPP TS 38.323 [10]) set to:
1)	IP packet, if the V2X message contains IP data; or
2)	non-IP packet, if the V2X message contains non-IP data;
b)	the source layer-2 ID set to the Layerlayer-2 ID self-assigned by the UE for V2X communication over PC5;
c)	the destination layer-2 ID set to:
1)	the destination layer-2 ID associated with the V2X service identifier of the V2X service in this list of V2X services authorized for V2X communication over PC5 as specified in clause 5.2.3, if the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in clause 5.2.3; or
2)	the default destination layer-2 ID configured to the UE for V2X communication over PC5 as specified in clause 5.2.3, if the V2X service identifier of the V2X service is not included in the list of V2X services authorized for V2X communication over PC5 and the UE is configured with a default destination layer-2 ID for V2X communication over PC5;
d)	if the V2X message contains non-IP data, an indication to set the non-IP type field of the non-IP type PDU to the value corresponding to the V2X message family (see clause 9.2.1) used by the V2X service as indicated by upper layers;
e)	if the V2X message contains IP data, the source IP address set to the source IP address self-assigned by the UE for V2X communication over PC5;
f)	the PFI set to the value corresponding to the PC5 QoS Rules as specified in clause 6.1.3.2.1;
g)	if the UE is configured with V2X service identifier to Tx Profile mapping rules for V2X communication over PC5 as specified in clause 5.2.3, the Tx Profile associated with the V2X service identifier as specified in clause 5.2.3.
then UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 38.300 [8], and pass the V2X message on the PC5 QoS Flow identified by the PFI to lower layers for transmission. The PC5 QoS Rules corresponding to the PFIs map V2X messages with the same V2X service identifier and with the same PC5 QoS parameters to the same PC5 QoS Flow, and apply PFI to V2X messages;
If the UE is camped on a serving cell indicating that V2X communication over PC5 is supported by the network, but not broadcasting any carrier frequencies and radio resources for V2X communication over PC5 as specified in 3GPP TS 38.331 [11], the UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.501 [6].
If the UE has an emergency PDN connection, the UE shall send an indication to the lower layers to prioritize transmission over the emergency PDN connection as compared to transmission of V2X communication over PC5.
* * * Next Change * * * *
[bookmark: _Toc34388666][bookmark: _Toc34404437]6.1.4.2.1.1	Requirements for V2X communication over PC5
The requirements for groupcast mode V2X communication over PC5 is the same as described in clause 6.1.3.2.1.1, with the following additions:
a)	When the upper layers request the UE to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, then the request from the upper layers may include:
1)	the group identifier information (i.e. an application-layer V2X group identifier) which is optionally provided in the request from upper layers.
[bookmark: _Toc34388667][bookmark: _Toc34404438]* * * Next Change * * * *
6.1.4.2.1.2	PC5 QoS flow match and establishment
The PC5 QoS flow match and establishment for groupcast mode V2X communication over PC5 is the same as described in clause 6.1.3.2.1.2, with the following modifications:
a)	The UE shall determine the destination layer-2 ID as:
1)	if no group identifier information is provided, then according to the mapping rules specified in clause 5.2.3, the UE shall use the destination layer-2 ID corresponding to the V2X service identifier;
2)	if group identifier information is provided and there is a context for the group identifier information, then UE shall use the destination layer-2 ID in the context for the group identifier information;
3)	if group identifier information is provided and there is no context for the group identifier information, then UE shall use the destination layer-2 ID as specified in clause 6.1.4.2.1;
b)	If there is no existing context for the destination layer-2 ID and optional group identifier, the UE shall proceed as:
1)	to establish a new context for the group identifier and optional group identifier;
2)	self-assign a new source layer-2 ID; and
3)	to pass the source/destination layer-2 IDs to lower layers.
* * * Next Change * * * *
[bookmark: _Toc34388671][bookmark: _Toc34404442]6.1.4.3	Reception of groupcast mode V2X communication over PC5
The reception of groupcast mode V2X communication over PC5 is the same as described in clause 6.1.3.3, with the following additions:
a)	Besides the configured destination layer-2 ID(s) for reception of V2X messages over PC5, the UE shall also derive the destination layer-2 ID(s) based on group identifier(s) if provided by upper layers as specified in clause 6.1.4.2.1.
* * * Next Change * * * *
[bookmark: _Toc34388721][bookmark: _Toc34404492]8.4.9	PC5 signalling protocol cause
The purpose of the PC5 signalling protocol cause information element is to indicate the cause used in the PC5 signalling protocol procedures.
The PC5 signalling protocol cause is a type 3 information element with a length of 2 octets.
The PC5 signalling protocol cause information element is coded as shown in figure 8.4.9.1 and table 8.4.9.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	PC5 signalling protocol cause IEI
	octet 1

	PC5 signalling cause value
	octet 2



Figure 8.4.9.1: PC5 signalling protocol cause information element
Table 8.4.9.1: PC5 signalling protocol cause information element
	PC5 signalling cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	Direct communication to the target UE not allowed

	0
	0
	0
	0
	0
	0
	1
	0
	
	Direct communication to the target UE no longer needed

	0
	0
	0
	0
	0
	0
	1
	1
	
	Conflict of Layer 2 IDlayer-2 ID for unicast communication is detected

	0
	0
	0
	0
	0
	1
	0
	0
	
	Direct connection is not available anymore

	0
	0
	0
	0
	0
	1
	0
	1
	
	Lack of resources for proposed link

	
	
	
	
	
	
	
	
	
	

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	
	
	
	
	
	
	
	
	
	

	Any other value received by the UE shall be treated as 0110 1111, "protocol error, unspecified".



* * * End of Change * * * *
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