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Abstract of the contribution: This paper proposes to update the Layer-2 link modification for a unicast link.
1. Discussion
1. Layer-2 link modification procedure was added in the last meeting. Need to be clarified is that Link Modification Request/Accept is also a kind of PC5-S signalling message.
2. Layer-2 link modification procedure is used to:

-add new V2X service(s) to the existing PC5 unicast link.

-remove any V2X service(s) from the the existing PC5 unicast link.

-modify any PC5 QoS Flow(s) in the existing PC5 unicast link.

So after the Layer-2 link modification procedure, the Unicast Link Profile needs to be updated.

3. For the layer-2 link modification procedure, the V2X application layer in UE-1 may provide service requirements in the application information, such as adding new V2X services or new PC5 QoS Flows.
4. During the layer-2 link modification procedure if the new V2X service(s) to be added or existing V2X service(s) to be removed, the V2X service info shall be included in the Link Modification Request message. If the new PC5 QoS Flows to be added, refer to the Layer-2 link establishment procedure, the QoS Info(the PFI and the corresponding PC5 QoS parameters) shall be included in the Link Modification Request message and Link Modification Accept message. If existing PFI(s) to be removed, the removed PFI(s) shall be included in the Link Modification Request message.
5. The following is some principles for QoS handling which were agreed in the last meeting,
- The V2X layer assigns a PC5 QoS Flow Identifier (PFI) and associates the PC5 QoS parameters to the PFI.

- The V2X layer provides the PFI and PC5 QoS parameters to AS layer for Per-flow QoS model operations.

- The V2X layer passes the V2X service data along with PFI to the AS layer for transmission
In fact, these principles also need to be applied to the link modification procedure. Because, as the descriptions of bullet 2, the Layer-2 link modification procedure is used to add new V2X service(s), remove any V2X service(s) or modify any PC5 QoS Flow(s), the PFI and the corresponding PC5 QoS parameters may be updated(added or removed). Therefore, the V2X layer of each UE shall update the QoS related information and pass the PC5 Link Identifier, updated PFI(s) and corresponding PC5 QoS parameters for the unicast link down to the AS layer during this procedure.
2. Proposal
It is proposed to agree the following changes into TS 23.287.
* * * * Start of Changes * * * * 

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 granularity of PC5 unicast link. 
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Figure 5.2.1.4-1: Granularity of PC5 Unicast Link
The following principles apply when the V2X communication is carried over PC5 unicast link:

-
The granularity of the PC5 unicast link is the same as the pair of Application Layer IDs for both UEs. Therefore, one PC5 unicast link supports one or more V2X services (e.g. PSIDs or ITS-AIDs) if the V2X services are associated with a same pair of Application Layer IDs. For example, as illustrated in Figure 5.2.1.4-1, UE A has one PC5 unicast link with a peer UE which is identified by Application Layer ID 2 and another PC5 unicast link with a peer UE which is identified by Application Layer ID 4. 

NOTE:
From UE A's point of view, UE A may not know that Application Layer IDs provided by a peer UE belong to the same UE. In that case UE A doesn't have to know that multiple PC5 Unicast links are associated to the same peer UE.
-
The UE may determine to establish a separate PC5 unicast link e.g. depending on network layer protocols (e.g. IP or non-IP). 
-
One PC5 unicast link supports one or more PC5 QoS Flows for the same or different V2X services. 

-
Different PC5 QoS Flows may be selected for different V2X packets as specified in clause 5.4.1.1.1.
When 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 successful PC5 unicast link establishment, UE A and UE B use a 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. V2X layer of the transmitting UE indicates to AS layer whether the message is for PC5-S signalling message (i.e. Direct Communication Request/Accept, Link Identifier Update Request/Response, Disconnect Request/Response, Link Modification Request/Accept) or service data transmission when it sends message over the established PC5 link. V2X layer of receiving UE handles message if it is PC5-S signalling message whilst the V2X layer of receiving UE forwards the message to the upper layer if it is application data message.
The unicast mode supports per-flow QoS model as specified in clause 5.4.1.4. During the unicast link establishment, each UE self-assigns PC5 Link Identifier and associate the 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 service type(s) (e.g. PSID or ITS-AID), Application Layer ID and Layer-2 ID of UE A, Application Layer ID 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 PFI(s) are unchanged values for the established unicast link regardless of the change of Application Layer ID and Layer-2 ID. The UE uses PFI to indicate the PC5 QoS flow to AS layer, therefore 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 support. 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). The Unicast Link Profile shall be updated after a Layer-2 link modification for an established unicast link as specified in clause 6.3.3.4.
Editor's note: It is FFS how to determine PC5 QoS Flow Identifiers, i.e. self-assigned or pre-configured.

* * * * Second Change * * * * 

6.3.3.4
Layer-2 link modification for a unicast link
Figure 6.3.3.4-1 shows the layer-2 link modification procedure for a unicast link. This procedure is used to:

-
add new V2X service(s) to the existing PC5 unicast link.

-
remove any V2X service(s) from the the existing PC5 unicast link.

-
modify any PC5 QoS Flow(s) in the existing PC5 unicast link.
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Figure 6.3.3.4-1: Layer-2 link modification procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.
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(s) and the initiating UE's Application Layer ID. The target UE's Application Layer ID and service requirements may be included in the application information. If UE-1 decides to reuse the existing PC5 unicast link as specified in clause 5.2.1.4, so decides to modify the unicast link established with UE-2, UE-1 sends a Link Modification Request to UE-2.

The Link Modification Request message includes:

-
V2X Service Info: if new V2X service(s) to be added;

-
V2X Service Info: if existing V2X service(s) to be removed; 

-
QoS Info: if new PC5 QoS Flow(s) to be added; and/or
-
PFI(s): if existing PC5 QoS Flow(s) to be removed.


2.
UE-2 responds with a Link Modification Accept message.

The Link Modification Accept message includes:
-
QoS Info, if new PC5 QoS Flows are added;
If the new PC5 QoS Flow(s) are added during this procedure, the V2X layer of each UE passes the PC5 Link Identifier, the added PFI(s) and the corresponding PC5 QoS parameters for the unicast link down to the AS layer. If the existing PC5 QoS Flow(s) are removed during this procedure, the V2X layer of each UE passes the PC5 Link Identifier and the removed PFI(s) for the unicast link down to the AS layer

* * * * End of Changes * * * * 
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