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1. Introduction
This contribution provides an update and evaluation for Solution #4: UE initiated request for VRU zones.
2. Reason for Change
This contribution removes an EN in clause 6.4.1.1 about the need for further study on the need for UEs to trigger VRU creation. A usecase is provided and the EN is proposed to be deleted. The contribution also provides clarifications and simplifications in the exiting solution text, and introduces an evaluation.
The US Department of Transportation (US DOT) has initiated many development and deployment programs for ITS.  ITS4US is a multi-modal effort developed in collaboration with ITS JPO (ITS Joint Programs Office) and supported by OST (Office of Secure Transportation), FHWA (Federal Highway Administration), and FTA (Federal Transportation Authority), with $40 million allocated for the current deployment phase. The purpose of the program is to identify or develop more secure, efficient, affordable, and accessible transportation options for communities that often face greater challenges in accessing essential services. The program also aims to integrate diverse services into the national ITS infrastructure, in order to ensure complete solutions for all travelers.

In addition to traffic safety and security, the  program aims to solve mobility challenges for all travelers with a specific focus on underserved communities, including vulnerable users, people with disabilities, older adults, low-income individuals, rural residents, veterans, and limited language proficiency travelers. This program will enable communities to build local partnerships, develop and deploy integrated and replicable mobility solutions to achieve complete trips for all travelers using a variety of vehicles and mobility modalities.
One of the recent specifications is the Phase 1 System Requirements Specification (SyRS) Atlanta Regional Commission ITS4US Deployment Project (https://rosap.ntl.bts.gov/view/dot/60127). In addition to usecases and requirements, the document specifies that ‘the vision of the project is to provide users complete trip functionality with directions, conditions, and status on the links between trip legs that are personalized based on the user’s profile, while connecting the user to CV infrastructure to provide safer trips and more transportation network awareness.’
Clause 2.6.1 describes in  usecase 1 complete trip planning for someone potentially in a wheelchair, hence a VRU in relationship to other vehicles. At the same time, at various points (e.g. steps 4, 5, 6) the operator requires use of vehicular capabilities such as VRU zone to alert of pedestrian/bicyclist in vicinity (step 5), road hazard determination (steps 4, 6), etc.
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Figure 9. End User's Complete Trip with ST-CTN





The usecase above, especially in conjunction with existing ETSI ITS requirements, demonstrates the need for dynamic VRU zone creation by UEs. 

4. Proposal

It is proposed to agree to the following changes in 3GPP TR 23.700-64 v1.1.0.
* * * First Change * * * *

6.4
Solution #4 - UE initiated request for VRU zones

6.4.1
Solution description
6.4.1.1
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#4 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.


6.4.1.2
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#4 mechanism is allowed. 
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Figure 6.4.1.2-1: 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 request 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 authorizes the request and creates a VRU zone based on information received from the VAE server. The VASS provides the VAE server with the VRU zone and V2P communication configuration.

5.
The VASS responds with a an authorization response 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.

6.
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.



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.

6.4.2
Solution evaluation

This solution addresses KI #1 and aspects of KI #2 and provides a procedure for a VAL client on a cyclist UE to request the creation of a dynamic VRU zone via the VAE client. The VAE server checks with a VASS to authorize the request and if authorized, the VASS creates a VRU zone based on the information provided by the VAE client. After the creation of the VRU zone, the VAE server monitors the UE’s mobility information and updates the VRU zone accordingly. If the VAE server detects the presence of other vehicular UEs in the updated VRU zone, the VAE server sends a notification alert to the vehicular UE and includes V2P communication configuration information.
Further agreement is needed for the scenario of this solution where UEs can initiate VRU zone creation. 
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