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1. Introduction

In order to enable real-time navigation for automatic driving or traffic flow monitoring, it is necessary to define the upper limit of sensing object detection/tracking required by a 3GPP sensing service, since any 3GPP based sensing detection/tracking coexists with communication services and is not cost-free for operators by sharing. 3GPP system shall allocate limited but sufficient spectrum resources, power, base stations and/or road side units and etc for sensing operations.
2. Reason for Change
This document provides a new use case on road digitalization,which proposes to define the upper limit of sensing object detection/tracking required by a 3GPP sensing service.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 22.870
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x]
3GPP TR 38.913: " Study on Scenarios and Requirements for Next Generation Access Technologies ".
* * * Second Change * * * *

3
Definitions of terms, symbols and abbreviations

3.1
Terms

For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].

Area target capacity: a total number of targets to be sensed simultaneously per geographic area or per unit of time. 
* * * Third Change * * * *(All new changes)
6.x
Use Case on road digitalization
6.x.1
Description

Many transportation and urban applications require real-time and citywide traffic flow estimation, which is the basis for transportation planning and traffic control. Estimated traffic flow is generally represented by the number of cyclists/vehicles/pedestrians passing a reference location per unit of time and can be virtualized by a third-party application. 
In order to enable real-time navigation for automatic driving or traffic flow monitoring, it is necessary to define the upper limit of sensing object detection/tracking required by a 3GPP sensing service, since any 3GPP based sensing detection/tracking coexists with communication services and is not cost-free for operators by sharing. 3GPP system shall allocate limited but sufficient spectrum resources, power, base stations and/or road side units and etc for sensing operations. Such kind of necessity can be represented by sensing area capacity as following: 
Area target capacity refers to total number of sensing targets per geographic area (for example the number of sensing objects in minutes/square meters). The area target capacity  is a measure of how many sensing objects the 3GPP system can detect and track simultaneously per unit area. It depends on site density, bandwidth and spectrum efficiency.
For example, the number of vehicles that needs to be simultaneously detected and tracked at a crossroad may be up to 200 cars per [minute], including all stationary and moving vehicles occupying that cross-road temporally: 
NOTE 1: it is assumed that the number of lanes for a major crossroad could be 8 for each direction with 3.5 meter lane width, and that the number of vehicles per lane for the purpose of tracking is 5.

Similar concept is already applied to communication. In TS 38.913[x], area traffic capacity means total traffic throughput served per geographic area (in Mbit/s/m2). The area traffic capacity is a measure of how much traffic a network can carry per unit area. It depends on site density, bandwidth and spectrum efficiency. 
6.x.2
Pre-conditions
Good partnership and cooperation are established between Traffic Department #A and Mobile Operator #B. Traffic Department #A subscribes the 3GPP wireless sensing service from Operator #B for the real-time road digitalization. 

In order to monitor traffic volume constantly, Mobile Operator#B have deployed and activated base stations and road side units around traffic intensive areas, such as crossroad, urban road and highway, in order to provide a wide sensing coverage and capability to detect and track all moving objects, including vehicles, bicycles and pedestrians effectively. 
NOTE:
For the ease of elaboration, base station is acting as sensing transmitter and/or sensing receiver in this case. Other sensing modes can also be feasible and useful as well.
6.x.3
Service Flows
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Figure 6.x.3-1 
[image: image1.png]Road Digitalization

A 4 A% @A’

D
h





Figure 6.x.3-2
1. Traffic Department #A receives a lot of complaints from local residents about heavy traffic at crossroads and highways due to ongoing city construction or bad route planning. 
2. Traffic Department #A requests Mobile Operator #B to detect and track at least [100] sensing objects simultaneously including cyclists, pedestrians and vehicles at crossroads shown in Figure 6.x.3-1, and at least [50] sensing objects simultaneously including high-speed vehicles at overpasses shown in Figure 6.x.3-2. According to preferred area target capacity, base stations and road side units deployed by Operator #B along these areas constantly monitor the road situation by appropriate sensing operations according to these requests.

3. Mobile Operator #B collects 3GPP sensing data from base stations and road side units, and non-3GPP sensing data from sensors (e.g. radar, cameras) if available. Then Mobile Operator #B provides traffic department #A with real-time traffic flow information, including vehicle volume of different directions within a unit time (e.g. every 10 minutes, every half hour), average queuing time for a vehicle/pedestrian as the crossroad, etc.
4. For more demanding traffic monitoring, Traffic department #A requests Mobile Operator #B to double area target capacity to detect and track more objects simultaneously at given crossroads and overpasses during rush hours. Mobile Operator #B adapts to the request by updating the configuration parameters of sensing operations. 

5. Based on sensing results exposed by Mobile Operator #B for road digitalization, Traffic department #A figures out solutions to improve the utilization of public roads at real-time by finer spatial/temporal traffic control and traffic divergence.

6.x.4
Post-conditions

Thanks to the network-wide coverage, the bird’s-eye-view of base station, road digitalization is enabled by capturing real-time information of the road environment.

6.x.5
Existing features partly or fully covering the use case functionality
The capability to provide secure means for a trusted third-party to request the total number of targets per geographic area for object tracking is not covered.
6.x.6
Potential New Requirements needed to support the use case

[PR 6.x.6-2] Subject to regulation and operator’s policy, the 3GPP network shall support area target capacity for sensing service as per requested by the third party.

Editor’s Note:
Whether the above PR takes commutation quality into account is FFS.
* * * End of Changes * * * *

