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Abstract of the contribution: This contribution proposes to update the usage of the PC5 Link identifier.
1.

Discussion
As can be seen in clauses 5.2.1 and 6.3.3 of TS 23.287, the recently introduced PC5 Link Identifier is used by the UE, only in case of unicast communication, to internally identify different unicast links. In case of broadcast or groupcast communication, the PC5 Link Identifier is not used. 
Quoted from the discussion part from S2-1906301, it states the following:
In this option, when the unicast link is established, the V2X layer provides the PC5 Link Identifier and PC5 unicast link related information for the unicast link. Then, the AS layer maintains the PC5 Link Identifier together with the PC5 unicast link related information.

When the UE sends V2X service data and when the UE sends PC5-S message for the unicast link (e.g. Link Identifier Update Request/Response), the V2X layer needs to provide the PC5 Link Identifier with the V2X service data or PC5-S message.

When source Layer-2 ID and/or destination Layer-2 ID for the unicast link is changed, the V2X layer provides the PC5 Link Identifier and the updated Layer-2 ID(s) to the AS layer.

In addition, when the unicast link is released, the V2X layer needs to indicate this to the AS layer so that the AS layer deletes the context related to the released unicast link.
Observation 1: The PC5 Link Identifier is useful only in case of unicast, not in broadcast or groupcast.
For groupcast and broadcast, the similar communication context maintenance is also needed. The communication context management includes the cases when the PC5-S messages (establishment and release) for groupcast, source layer 2 ID changes for both groupcast and broadcast. 
However, there is no similar PC5 Link Identifier provided to AS layer for groupcast and broadcast.  Actually, by using only the source L2 ID and destination Layer 2 ID, the current design is working properly already. The unicast is almost the same as groupcast and broadcast, which can be supported by reusing source L2 ID and destination Layer 2 ID.

Hence, supporting PC5 Link identifier unicast link is additional complexity in the UE, as another new mechanism has to be designed and implemented in the AS layer.
Observation 2:  Providing PC5 Link Identifier to AS layer for unicast adds unnecessary complexity in UE.

Given the brief analysis above, it is proposed to
Proposal: Remove the provision of  the PC5 Link Identifier to AS layer in case of unicast communication.
2. Proposals
It is proposed to adopt the following text in TS 23.287.
***** Start of the 1st Change *****
6.3.3
Unicast mode V2X communication over PC5 reference point
6.3.3.1
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 6.3.3.1-1 shows the layer-2 link establishment procedure for unicast mode of V2X communication over PC5 reference point.

 



Figure 6.3.3.1-1: 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(s) (e.g. PSID or ITS-AID) of the V2X application and the initiating UE's Application Layer ID. The target UE's Application Layer ID may be included in the application information.

The V2X application layer in UE-1 may provide service requirements for this unicast communication. UE-1 determines the PC5 QoS parameters and PFI as specified in clause 5.4.1.4.

If UE-1 decides to reuse the existing PC5 unicast link as specified in clause 5.2.1.4, the UE triggers Layer-2 link modification procedure as specified in clause 6.3.3.4.
3.
UE-1 sends a Direct Communication Request message to initiate the unicast layer-2 link establishment procedure. The Direct Communication Request message includes:
-
Source User Info: the initiating UE's Application Layer ID (i.e. UE-1's Application Layer ID).
-
If the V2X application layer provided the target UE's Application Layer ID in step 2, the following information is included:
-
Target User Info: the target UE's Application Layer ID (i.e. UE-2's Application Layer ID). 
-
V2X Service Info: the information about V2X Service(s) requesting Layer-2 link establishment (e.g. PSID(s) or ITS-AID(s)).
-
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.
-
QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).
Editor's Note: It is FFS whether exchange of QoS Info is needed.

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 Target 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 Target User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced V2X Service(s), so decide to establish Layer-2 link with UE-1 respond to the request by sending a Direct Communication Accept message (UE-2 and UE-4 in Figure 6.3.3.1-1).

The Direct Communication Accept message includes:
-
Source User Info: Application Layer ID of the UE sending the Direct Communication Accept message.

-
QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).

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.

The V2X layer of the UE that established PC5 unicast link passes the PC5 unicast link related information down to the AS layer. The PC5 unicast link related information includes Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID).
Editor's Note: Steps for mutual authentication and security association establishment will be determined based on feedback from SA WG3.
5.
V2X service data is transmitted over the established unicast link as below:

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


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. the peer UE's Layer-2 ID for this unicast link).
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: Whether the unicast communication requires security protection at link layer will be determined based on feedback from SA WG3.
***** Start of the 2nd Change *****
6.3.3.2
Link identifier update for a unicast link
Figure 6.3.3.2-1 shows the link identifier update procedure for a unicast link. Due to privacy requirements, the 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 inform the unicast link peer UE of the impending identifiers change before such changes happen, to prevent service interruptions.
NOTE 1:
This procedure does not change the PC5 Link Identifier (see clause 5.2.1.4). 

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 unicast link.
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Figure 6.3.3.2-1: Link identifier update procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.
UE-1 decides the change of identifiers, e.g. due to the application layer identifier change or upon expiry of a timer, and sends 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. Subsequently, UE-1 and UE-2 start to use the new identifiers for the data traffic. UE-1 shall be able to receive traffic on its old Layer-2 ID until it receives the Link Identifier Update Response message from UE-2.

The V2X layer of each UE passes the updated Layer-2 ID (i.e. source Layer-2 ID for UE-1 while destination Layer-2 ID for UE-2) down to the AS layer. This enables the AS layer to update the provided Layer-2 ID for the unicast link.
***** Start of the 3rd Change *****
5.2.1.4
Unicast 
mode communication over PC5 reference point
Unicast mode of communication is only supported over NR based PC5 reference point. When the Application layer initiates a V2X service which requires PC5 unicast communication, the UE establishes a PC5 unicast link with the corresponding UE as specified in clause 6.3.3.1. 

After a successful PC5 unicast link establishment, UE A and UE B use the same pair of Layer-2 IDs for the subsequent PC5-S signalling message exchange and V2X service data transmission as specified in clause 5.6.1.4. The V2X layer of the transmitting UE indicates to the AS layer whether the message is for PC5-S signalling message (i.e., Direct Communication Accept, Link Layer Identifier Update Request/Response, Disconnect Request/Response) or for service data transmission when it sends the message over the established PC5 link. The V2X layer of the receiving UE handles the PC5-S signalling message whilst it forwards the application data message to the upper layer.
The unicast mode supports the per-flow QoS model as specified in clause 5.4.1.4. During the unicast link establishment, each UE self-assigns a PC5 Link Identifier and associates such PC5 Link Identifier with the Unicast Link Profile for the established unicast link. The PC5 Link Identifier is a unique value within the UE. The Unicast Link Profile identified by PC5 Link Identifier includes application layer identifier and Layer-2 ID of UE A, application layer identifier and Layer-2 ID of UE B and a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFI is associated with QoS parameters (i.e. PQI and optionally Range). The PC5 Link Identifier and the associated PFI(s) are unchanged values for the established unicast link regardless of the change of application layer identifier and Layer-2 ID. The UE uses the PFI to indicate the PC5 QoS flow to the AS layer, therefore the AS layer identifies the corresponding PC5 QoS flow even if the source and/or destination Layer-2 IDs are changed due to, e.g., privacy requirements. The UE uses the PC5 Link Identifier to indicate the PC5 unicast link to the V2X Application layer, therefore the V2X Application layer identifies the corresponding PC5 unicast link even if there are more than one unicast link associated with one service type (e.g., the UE establishes multiple unicast links with multiple UEs for the same service type).

Editor's note:
It is FFS how to determine PC5 QoS Flow Identifiers, i.e. self-assigned or pre-configured.
***** End of Changes *****
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