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Abstract of the contribution:  This contribution proposes to take V2X frequency into account for determining whether to establish a new PC5 unicast link or to reuse an existing PC5 unicast link.
1. Discussion

In the current TS23.287, parameters for V2X communications over PC5 are specified, where different service types (e.g. PSIDs or ITS-AIDs) may be associated with different V2X frequencies. Besides, one PC5 unicast link can support one or more V2X services. However, it seems not clear if V2X frequency should be taken into account for determining whether to establish a new PC5 unicast link or to reuse one existing PC5 unicast link.
	5.1.2.1
Policy/Parameter provisioning

The following information for V2X communications over PC5 reference point is provisioned to the UE:
…
6)
Policy/parameters when NR PC5 is selected:

-
The mapping of service types (e.g. PSIDs or ITS-AIDs) to V2X frequencies with Geographical Area(s).

…
5.2.1.4
Unicast mode communication over PC5 reference point

…
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.



In RAN2#107b meeting, following agreements were made:

Agreements on QoS information: 

2:
In order to let NG-RAN know about the QoS parameters of each QoS flow, for all cast types, UE is required to report the PC5 QoS parameters per QoS flow per destination per cast type.
Agreements on LCP:

1: 
UE in MAC may select the destination and cast type associated with the highest SL LCH priority for a new transmission. Then only the data of the SL LCHs belonging to the selected destination and cast type can be multiplexed into the MAC PDU to be transmitted.

According to the above RAN2 agreements, unicast data of the SL LCHs belonging to the same destination can be multiplexed into one MAC PDU for transmission. Basically, each V2X service could be associated with one or more V2X frequencies (a V2X frequency set). In case two V2X services associated with two different V2X frequency sets are supported on the same PC5 unicast link, data packets from these two V2X services may be multiplexed into one MAC PDU for transmission. Since each SL transmission uses resources of one V2X frequency, some data packets not associated with this V2X frequency will be transmitted on this V2X frequency. Therefore, it is improper to support different V2X services associated with different V2X frequency set on the same PC5 unicast link.
Observation: It is improper to support different V2X services associated with different V2X frequency sets on the same PC5 unicast link.
2. Proposal

Proposal 1:
A newly initialized V2X service associated with a V2X frequency set different from that of an existing PC5 unicast link cannot reuse this PC5 unicast link.
Proposal 2: If Proposal 1 is agreed, we suggest taking V2X frequency set into account for determining if an existing PC5 unicast link should be reused for a newly initialized V2X service as below.
And we prepare a companion CR, S2-1911571 (CR0058) [1], for this proposal.
Start of Change in TS23.287
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 services in these UEs. All V2X services in the UE using the same PC5 unicast link use the same Application Layer ID.

NOTE 1:
An Application Layer ID may change in time as described in clauses 5.6.1.1 and 6.3.3.2, due to privacy. This 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 ID 4/UE B.

NOTE 2:
A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target 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.
-
A PC5 unicast link supports V2X communication using one or more V2X frequencies (a V2X frequency set).
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 V2X frequency set, 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).

The Unicast Link Profile shall be updated accordingly after a Layer-2 link modification for an established PC5 unicast link as specified in clause 6.3.3.4.
End of Change
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