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Abstract of the contribution: This pCR proposes a number of corrections to PC5 unicast link usage.

1
Proposal

The draft TS 23.287 contains the following issues:

-
It defines that the granularity of PC5 unicast links follows the pair of Application Layer IDs, however this is not correct, as e.g. the network layer protocol used may require a different PC5 unicast link for the same pair of Application Layer IDs (e.g. for IP or for non-IP).
-
It implies the systematic establishment of a new PC5 unicast link whenever a V2X service initiates data transmission which is incorrect as an existing PC5 unicast link could otherwise be used.

-
It states “The PC5 Link Identifier and PFI(s) are unchanged values for the established unicast link regardless of the change of Application Layer ID and Layer-2 ID.” – which is potentially misleading. A change of Application Layer ID and Layer-2 ID is only allowed for privacy reason that implies no change of the communicating peer entities.

-
It states “The PC5 Link Identifier and PFI(s) are unchanged values for the established unicast link regardless of the change of Application Layer ID and Layer-2 ID.” – which can lead to undesirable inefficiencies on the PC5 interface (i.e. static QoS flows). However, the issue is one of unfortunate wording that is misleading. It should be clear that once a PC5 unicast link is established between two peer Application Layer IDs with a given network layer protocol, there is no reason why the list of PFI(s) shall remain static.

pCR 23.287 v1.0.0

**** FOR INFORMATION ****

Application Layer ID: An identifier identifying an entity, e.g. a vehicle, a pedestrian, an RSU within the context of a specific V2X application. The format of this identifier is outside the scope of 3GPP.

NOTE 1:
The Application Layer ID could be e.g. Station ID, Vehicle ID defined by ETSI, Society of Automotive Engineers (SAE).
NOTE 2:
The usage of Application Layer ID, e.g. one Application Layer ID is associated with one V2X application, one Application Layer ID is associated with more than one V2X applications, or one Application Layer ID is used for all V2X applications in the UE, is up to application layer implementation.

**** FIRST 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. Figure 5.2.1.4-1 illustrates an example of PC5 unicast links. 
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Figure 5.2.1.4-1: Example of PC5 Unicast Links
The following principles apply when the V2X communication is carried over PC5 unicast link:

-
A PC5 unicast link between two UEs allows V2X communication between one or more pairs of peer V2X applications in these UEs. All V2X applications in the UE using the same PC5 unicast link use the same Application Layer ID.

NOTE 1:
For privacy reason, an Application Layer ID may change in time as described in clauses 5.6.1.1 and 6.3.3.2. The change of Application Layer ID due to privacy does not cause a re-establishment of a PC5 unicast link.
-
One PC5 unicast link supports one or more V2X services (e.g. PSIDs or ITS-AIDs) if these V2X services are at least associated with the pair of peer Application Layer IDs for this PC5 unicast link. For example, as illustrated in Figure 5.2.1.4-1, UE A and UE B have two PC5 unicast links, one between peer Application Layer ID 1/UE A and Application Layer ID 2/UE B and one between peer Application Layer ID 3/UE A and Application Layer entity ID 4/UE B. 

NOTE 2:
A UE may not know whether different target Application Layer IDs over different PC5 unicast links belong to the same UE.
-
A PC5 unicast link supports V2X communication using a single network layer protocol e.g. IP or non-IP. 
-
A PC5 unicast link supports per-flow QoS model as specified in clause 5.4.1.

When the Application layer in the UE initiates data transfer for a V2X service which requires unicast mode of communication over PC5 reference point:
-
the UE shall reuse an existing PC5 unicast link if the pair of peer Application Layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the UE for this V2X service, and modify the existing PC5 unicast link to add this V2X service as specified in clause 6.3.3.4; otherwise
-
the UE shall trigger the establishment of a new PC5 unicast link as specified in clause 6.3.3.1. 
After successful PC5 unicast link establishment, UE A and UE B use the same pair of Layer-2 IDs for 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 a transmission is for a PC5-S signalling message (i.e. Direct Communication Request/Accept, Link Identifier Update Request/Response, Disconnect Request/Response, Link Modification Request/Accept) or V2X service data. 
For every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the 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 UE A; and

-
Application Layer ID and Layer-2 ID of UE B; and
-
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). 
For privacy reason, the Application Layer IDs and Layer-2 IDs may change as described in clauses 5.6.1.1 and 6.3.3.2 during the lifetime of the PC5 unicast link and, if so, shall be updated in the Unicast Link Profile accordingly.  The UE uses PC5 Link Identifier to indicate the PC5 unicast link to V2X Application layer, therefore 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 a same service type).
Editor's note:
It is FFS how to determine PC5 QoS Flow Identifiers, i.e. self-assigned or pre-configured.
**** NEXT CHANGE ****

5.6.1.4
Identifiers for unicast mode V2X communication over PC5 reference point
For unicast mode of V2X communication over PC5 reference point, the destination Layer-2 ID used depends on the communication peer, which is discovered during the establishment of the PC5 unicast link. The initial signalling for the establishment of the PC5 unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for PC5 unicast link establishment, as specified in clause 5.1.2.1. During the PC5 unicast link establishment procedure, Layer-2 IDs are exchanged, and should be used for future communication between the two UEs, as specified in clause 6.3.3.1.
The Application Layer ID is associated with one or more V2X applications within the UE. If UE has more than one Application Layer IDs, each Application Layer ID of the same UE may be seen as different UE's Application Layer ID from the peer UE's perspective.

The UE maintains a mapping between the Application Layer IDs and the source Layer-2 IDs used for the PC5 unicast links, as the V2X application layer does not use the Layer-2 IDs. This allows the change of source Layer-2 ID without interrupting the V2X applications.

When Application Layer IDs change, the source Layer-2 ID(s) of the PC5 unicast link(s) shall be changed if the link(s) was used for V2X communication with the changed Application Layer IDs.

A UE may establish multiple PC5 unicast links with a peer UE and use the same or different source Layer-2 IDs for these PC5 unicast links.
Editor's note:
Further updates of the identifier description may be required based on RAN WG feedback.
**** END OF CHANGES ****
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