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Abstract of the contribution: This paper proposes a clause for Unicast mode V2X communication over PC5 reference point into TS 23.287.
1. Proposal
The following changes are proposed in TS 23.287.
* * * * Start of 1st Change * * * * 

6.3
Procedures for V2X Communication over PC5 reference point
6.3.y
Unicast mode V2X communication over PC5 reference point
6.3.y.1
Layer-2 link establishment over PC5 reference point
To perform unicast mode of V2X communication over PC5 reference point, the UE is configured with the related information as described in clause 5.1.2.1.
Figure 6.3.y.1-1 shows the layer-2 link establishment procedure for unicast mode of V2X communication over PC5 reference point.
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Figure 6.3.y.1-1: Layer-2 link establishment procedure
1.
The UE(s) determine the destination Layer-2 ID for signalling reception for PC5 unicast link establishment as specified in clause 5.6.1.4. The destination Layer-2 ID is configured with the UE(s) as specified in clause 5.1.2.1.

2.
The V2X application layer in UE-1 provides application information for PC5 unicast communication. The application information includes the service type (e.g. PSID or ITS-AID) of the V2X application. The initiating UE's application layer ID and the target UE's application layer ID may be included in the application information.
Editor's Note: It is FFS whether same PC5 unicast link can be established for more than one service types (e.g. PSIDs or ITS-AIDs).
3.
UE-1 sends a Direct Communication Request message to initiate the unicast layer-2 link establishment procedure. The Direct Communication Request message includes:
-
If the V2X application layer provided the target UE's application layer ID in step 2, the following information is included:
-
User Info: the target UE's application layer ID (i.e. UE-2's application layer ID), besides the initiating UE's application layer ID (i.e. UE-1's application layer ID). 
Editor's Note:
It is left to Stage 3 to decide if these IDs can be carried in the same IE or separate IEs, for example, the Station ID/Vehicle Temp ID only needs to be 4 octets.
-
V2X Service Info: the information about V2X Service requesting Layer-2 link establishment (e.g. PSID or ITS-AIDs).
-
Indication whether IP communication is used. 
-
IP Address Configuration: For IP communication, IP address configuration is required for this link.
Editor's Note: Detail of IP Address Configuration is FFS.
The source Layer-2 ID and destination Layer-2 ID used to send the Direct Communication Request message are determined as specified in clauses 5.6.1.1 and 5.6.1.4.
UE-1 sends the Direct Communication Request message via PC5 broadcast using the source Layer-2 ID and the destination Layer-2 ID.
4.
A Direct Communication Accept message is sent to UE-1 as below:
4a.
(UE oriented Layer-2 link establishment) If the User Info is included in the Direct Communication Request message, the target UE, i.e. UE-2 responds with a Direct Communication Accept message. 
4b.
(V2X Service oriented Layer-2 link establishment) If the User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced V2X Service respond to the request by sending a Direct Communication Accept message (UE-2 and UE-4 in Figure 6.3.y.1-1).

The source Layer-2 ID used to send the Direct Communication Accept message is determined as specified in clauses 5.6.1.1 and 5.6.1.4. The destination Layer-2 ID is set to the source Layer-2 ID of the received Direct Communication Request message.


Upon receiving the Direct Communication Accept message from peer UE, UE-1 obtains the peer UE's Layer-2 ID for future communication, for signalling and data traffic for this unicast link.
5.
V2X service data is transmitted over the established unicast link as below:
UE-1 has a V2X service associated with this unicast link.

The communication mode (i.e. unicast), and Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID) are provided to the AS layer, together with the V2X message.

UE-1 sends the V2X service data using the source Layer-2 ID (i.e. UE-1's Layer-2 ID for this unicast link) and the destination Layer-2 ID (i.e. UE-2's Layer-2 ID for this unicast link).
Editor's Note: It is FFS whether the information such as communication mode, source Layer-2 ID, destination Layer-2 ID provided to the AS layer is needed all the time when the UE sends V2X message or only the time when the unicast lilnk established and Layer-2 ID is changed.
NOTE:
PC5 unicast link is bi-directional, therefore the peer UE of UE-1 can send the V2X service data to UE-1 over the unicast link with UE-1.
Editor's Note: The parameters included in the Direct Communication Request/Accept messages can be updated depending on RAN WGs' decision on how the Direct Communication Request/Accept messages are sent by the AS layer (e.g. by using PC5-RRC signalling).

Editor's Note: Additional parameters included in the Direct Communication Request/Accept messages (e.g. security related) are FFS.
Editor's Note: PC5 QoS related operations are FFS.
Editor's Note: Whether the unicast communication requires security protection at link layer will be determined based on feedback from SA WG3.












6.3.y.2
Link identifier update for a unicast link
Figure 6.3.y.2-1 shows the link identifier update procedure for a unicast link. Due to the privacy requirements, identifiers used for unicast mode of V2X communication over PC5 reference point (e.g. application layer identifier, Source Layer-2 ID and IP address/prefix) shall be changed over time as specified in clauses 5.6.1.1 and 5.6.1.4. This procedure is used to update the peer UE for a unicast link of the impending change of the identifiers used for this link before the identifier changes happen, to prevent service interruptions.
If a UE has multiple unicast links using the same application layer identifiers or Layer-2 IDs, the UE needs to perform the link identifier update procedure over each of the unicast link.
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Figure 6.3.y.2-1: Link identifier update procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.y.1.
1.
UE-1 decides the change of identifiers, e.g. due to the application layer identifier change or upon expiry of a timer, and send a Link Identifier Update Request message to UE-2 before it changes the identifiers.

The Link Identifier Update Request message includes the new identifiers to use (including the new application layer identifier, new Layer-2 ID, new IP address/prefix if IP communication is used). The new identifiers should be cyphered to protect privacy.

NOTE:
The timer is running on per Source Layer-2 ID.

2.
UE-2 responds with a Link Identifier Update Response message. Upon reception of the message, UE-1 and UE-2 start to use the new identifiers for the data traffic. UE-1 shall receive traffic on its old Layer-2 ID until it receives the Link Identifier Update Response message from UE-2.

6.3.y.3
Layer-2 link release over PC5 reference point

Figure 6.3.y.3-1 shows the layer-2 link release procedure over PC5 reference point.
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Figure 6.3.y.3-1: Layer-2 link release procedure
0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.y.1.
1.
UE-1 sends a Disconnect Request message to UE-2 in order to release the layer-2 link and deletes all context data associated with the layer-2 link.

2.
Upon reception of the Disconnect Request message UE-2 may respond with a Disconnect Response message and deletes all context data associated with the layer-2 link.

* * * * End of Changes * * * * 

3GPP

SA WG2 TD


_1614430244.vsd
UE-1


1. Direct Communication Request
(V2X Service Announcement Info, ...)


2a. Direct Communication Accept


UE-2


UE-3


UE-4


2b. Direct Communication Accept


3a. V2X Service (Unicast)


3b. V2X Service (Unicast)



_1616447727.vsd
UE-1


A) UE oriented Layer-2 link establishment 


B) V2X Service oriented Layer-2 link establishment 


4a. Direct Communication Accept (Unicast)


UE-2


UE-3


3. Direct Communication Request (Broadcast)


UE-4


4b. Direct Communication Accept (Unicast)


2. V2X application layer provides application information for PC5 unicast communication. 


1. UE-2 determines the destination Layer-2 ID for signalling reception. 


1. UE-3 determines the destination Layer-2 ID for signalling reception. 


1. UE-4 determines the destination Layer-2 ID for signalling reception. 


4b. Direct Communication Accept (Unicast)


5. V2X service data over unicast link 


5. V2X service data over unicast link 


5. V2X service data over unicast link 



_1611152543.vsd
UE-1


1. Link Identifier Update Request


2. Link Identifier Update Response


UE-2


0. Unicast link 



_1614430158.vsd
UE-1


1. Direct Communication Request
(User Info=UE-2's application layer ID&UE-1's application layer ID, ...)


2. Direct Communication Accept


UE-2


UE-3


UE-4


3. V2X Service (Unicast)



_1611152507.vsd
UE-1


0. Unicast link 


1. Disconnect Request


2. Disconnect  Response


UE-2



