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1. Introduction
Key issue #1 describes the need for support of high risk VRU zones for cases where the VRU zone may be dynamic for scenarios such as for school bus or mobile ice-cream vendor route. In addition, key issue #2 describes the need to support for V2P communications between vehicles and pedestrians. This contribution proposes a new solution to KI#1 and KI#2.
In the S6-221185 update several excerpts from ETSI TS 103.300-2 are provided to better clarify how the usecase maps to industry requirments:

· The bicyclist can be considered a VRU V-ITS-S with dual role.
· The requirements for event detection appy to detecting colisions between VRUs, e.g. between several VRU(s) and at least one other VRU (using a VRU vehicle). Therefore, acting on behalf of a VRU to initiate VRU zones or zone adaptation is required in order to provide for these usecases. 
· The functionality at the ciclyst VRU is based on the local perception, which MAY be assisted by the road infrastructure, not be solely performed by the road infrastucture. In the solution the VAE server performs the VRU zone configuration anyway, based on an optional trigger from the cyclist UE.
Excerpts From ETSI TS 103.300-2:

A. Clause 4.4
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Figure 2: ITS-Stations (ITS-S) in the VRU system




The arrows in the diagram indicate sub-classes. VRU vehicle ITS-S is a sub-class of V-ITS-S, as shown by the arrows

in Figure 2.

NOTE 1: A P-ITS-S can take the role of a VRU V-ITS-S, e.g. when connected to a VRU vehicle such as a bicycle or a motorcycle. In this case it can deploy VRU protocols sending VAMs with a different profile, e.g. in the case of a combined VRU composed of a VRU and a VRU vehicle. This may also happen when there is no VRU device in the VRU vehicle.

NOTE 2: It is necessary to distinguish between the physical implementation (P-ITS-S, V-ITS-S, R-ITS-S and C-ITS-S) and the role of the communication mechanisms deployed. Role and communication mechanisms can be deployed synchronously, e.g. a V-ITS-S can send out vehicular related messages or VRU related messages depending on its role.
B. Clause 6.5.10.7 ( Event detection):

At application level, the main events to be considered are:

- Risk of collision between one or several VRU(s) and at least one other VRU (using a VRU vehicle) or a

vehicle. Such event is detected via the perception capabilities of the VRU system.
C. Clause 6.5.4 (Local perception)

The local perception function is provided by the local processing of information collected by local sensor(s) associated to the system element (VRU device, vehicle, RSE, central systems) considered. Its main purpose is to detect and characterize objects (static and mobile) which are likely to cross the trajectory of the considered moving objects.

The infrastructure and particularly the road infrastructure may offer services relevant to the VRU support service. The infrastructure may have its own sensors detecting VRUs evolutions and then computing a risk of collision if also detecting local vehicles' evolutions, either directly via its own sensors or remotely via a cooperative perception supporting services such as the CPS (ETSI TR 103 562 [i.4]).

2. Reason for Change
3GPP TR 23.700-64 v0.4.0 has specified a solution for a VASS request to define and create VRU zones at the VAE layer. However, there is currently no solution for UEs to request the creation of VRU zones that can track the UE to provide protection to the user of the UE. For example, a cyclist training for a long distance competition is vulnerable to road collisions during the entire training route. The cyclist would like to create a VRU zone that tracks the route of the cyclist for use as part of VRUP. The V2X infrastructure, including edge enabler servers, can receive the request to create a VRU zone and dynamically update the VRU zone to follow the route of the cyclist. When an EES detects incoming vehicles due to the changing VRU zone, the EES can alert the vehicle and provision V2P communication configurations to enable the vehicle to communicate with the cyclist.

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-64 v0.4.0.
* * * First Change * * * *

6.X
Solution #X: UE initiated request for VRU zones
6.X.2
Solution description
6.X.2.1
General

A cyclist training for a long-distance competition is vulnerable to road collisions during the entire training route. The cyclist would like to create a VRU zone that tracks the route of the cyclist for use as part of VRUP service provided by a V2X service provider. The V2X infrastructure, including edge enabler servers, receives a request to create a VRU zone and dynamically update the VRU zone to follow the route of the cyclist. When an EES detects incoming vehicles due to the changing VRU zones, the EES can alert the vehicle and provision V2P communication configurations to enable the vehicle to communicate with the cyclist.
The following solution is provided for key issues #1 and 2 and complements solution #1. This solution also enhances solution #2 by providing an option to employ the VAE layer to receive VRU zone configuration requests from the UE and notify VASS. The two solutions can coexist in any deployment, with the VRU application determining whether solution#x may be used based on a policy specifying whether:
a.
 Use of VAE service for VRU zone notification is allowed; and
b.
VRU zone requests initiated by UEs are allowed.
6.X.2.2
Procedure
Pre-conditions:

1. VASS has subscribed to VAE server to provide support for V2P communication.

2. VAE clients of V2X cyclist UE and vehicular UE are registered with VAE server.
3. The VRU application (at VASS and Application client at the cyclist UE) are pre-configured so that:
a.  Use of VAE service for VRU zone notification is allowed; and
b. VRU zone requests be initiated by UEs are allowed.
NOTE 1: Pre-condition 3 allows VAE server to determine that use of solution #x mechanism is allowed. 
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Figure 6.X.2.2-1: UE request for VRU zone
1.
Optionally, an application client on a cyclist UE makes a VRUP request to the VAE client to create a VRU zone. 

2.
A VAE client sends a request to a VAE server to create a VRU zone as part of VRUP service. The request may include V2X Service ID, UE ID, application ID, UE location and location reporting configuration, destination location, request for dynamic VRU zone, V2P communication configuration, user consent for using user application context information, user activity, active applications, etc.
3.
The VAE server sends a notification to a VASS to authorize the creation of the VRU zone for the cyclist UE and includes the information provided by the cyclist UE.
4.
The VASS responds with a notification acknowledgement to the VAE server. The response includes the status of the authorization, the VRU zone type, geographical area, time validity and initiation trigger, types of supported messages and requirements (e.g. requirements for VAM messages), application QoS requirement dedicated for the VRU zone (e.g. URLLC like), whether it is a dynamic or static zone, an expiration for the VRU zone, V2P communication configuration information, etc.
5.
The VAE server configures subscriptions to obtain UE location from the 5G system. Sources of UE mobility information may come from SEAL LMS servers, EES, an analytics function (e.g. from ADAES or NWDAF), and the 5G core network. For V2X UEs location obtained from the location management server, the procedures specified in 3GPP TS 23.434 (clause 9.3.12) apply.
6.
The VAE server creates the VRU zone based on information received from the VAE client, VASS, and local configurations. The VAE server also stores locally the V2P communication configuration provided by the VASS.
NOTE: The VAE server may receive authorization to create the VRU zone in step 4. Alternatively, step 6 includes exchanges with VASS for the purpose of deriving the VRU zone configuration.
7.
The VAE server sends a response message to the cyclist UE with a status for the request, the information of the VRU zone, and updated V2P communication configuration. The VAE server may also subscribe to receive notifications from the VAE client about application context events such as user activity, active applications, application notifications, navigation information, etc.
8.
Optionally, the VAE client returns a VRUP response to the application client.
9.
The VAE server receives UE mobility information from the 5G network and/or from the UEs. The cyclist UE and vehicular UE may also provide application context information to the VAE server, such as battery level, user activity, active applications, and routing information from a navigation app. The battery level of the UE may help the VAE server determine the V2P communication configuration to provide to UEs in the VRU zone. For example, if the battery level of a cyclist UE is low, the VAE server may provide V2P communication configurations to vehicular UEs to align with when the cyclist UE is able to receive V2P communication. Alternatively, the VAE server can provide V2P communication parameters to vehicular UEs to communicate with nearby UEs instead.
10.
The VAE server updates the VRU zone based on information the VAE server has obtained about the cyclist UE. For example, the VRU zone may be updated due to a change in UE location. In addition, the VAE server may broadcast the new VRU zone information to all the UEs in the VRU zone.
11.
The VAE server detects that a vehicular UE is now in the updated VRU zone and sends a notification alert to the vehicular UE and includes the V2P communication configuration for use by the vehicular UE to communicate directly with the cyclist UE.
6.X.3
Solution evaluation
Editor's note:
Solution evaluation is FFS.
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