SA WG2 Temporary Document

Page 1

SA WG2 Meeting #133
S2-1905579
13 – 17 May 2019, Reno, USA
(was S2-190xxxx)
Source:
Samsung, LG Electronics 
Title:
granularity of PC5 unicast link
Document for:
Approval

Agenda Item:
6.6
Work Item / Release:
eV2XARC / Rel-16
Abstract of the contribution: This contribution proposes to specify basic principle on PC5 unicast link.
1.
 Introduction

Regarding granularity of a single PC5 unicast link, the following EN was captured in clause 6.3.3.1 (Layer-2 link establishment over PC5 reference point) of TS 23.287.
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).
Based on the discussion in S2-190xxxx, the authors of the paper propose followings are adopted:

Working Assumption 1: 
· The relation of V2X applications and V2X services can be N-to-M mapping.

Working Assumption 3:
· One PC5 unicast link can support more than one QoS Flows.

· One PC5 unicast link can support more than one V2X service.

· The granularity of the PC5 unicast link is the same as the pair of UE A’s Application layer ID and UE B’s Application layer ID. 
2. Proposals
It is proposed to adopt the following text in TS 23.287.   
*** 1st change ***
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Application Layer ID: An identifier identifying a vehicle or a user within the context of a specific V2X application (e.g. Station ID, Vehicle Temp ID). The format of this identifier is outside the scope of 3GPP.
NOTE:
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.
V2X communication: A communication to support Vehicle-to-Everything (V2X) services leveraging Uu and / or PC5 reference points. V2X services are realized by various types of V2X applications, i.e. Vehicle-to-Vehicle (V2V), Vehicle-to-Pedestrian (V2P), Vehicle-to-Infrastructure (V2I) and Vehicle-to-Network (V2N).

V2X message: A dedicated messaging type of V2X service, for example ITS messages.

V2X service: A service, offered by V2X applications and V2X Application Servers. It may include message or other data delivery, as defined in TS 22.185 [2] and TS 22.186 [3]. A V2X service can be associated with one or more V2X applications, and a V2X application can be associated with one or more V2X services.
For the purposes of the present document, the following terms and definitions given in ISO 17419:2018 [4] apply:
Intelligent Transport Systems
ITS Application Identifier
For the purposes of the present document, the following term and definition given in IEEE Std 1609.12-2016 [5] apply:
Provider Service Identifier
*** 2nd 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 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 ID 2 and application layer ID 4 are belonging to the same UE, i.e. UE B.
-
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 associated to the same V2X service as specified in clause 5.4.1.1. 
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) 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 UEs self-assign 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).

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

*** 3rd 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 unicast link. The initial signalling for the establishment of the unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for unicast link establishment, as specified in clause 5.1.2.1. During the 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 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 needs to maintain a mapping between the application layer identifiers and the source Layer-2 IDs used for the 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 identifiers changes, the source Layer-2 ID(s) of the unicast link(s) shall be changed if the link(s) was used for V2X communication with the changed application layer identifiers.

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

*** End of the changes ***
3GPP
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