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Abstract: This paper proposes use cases for out of network coverage positioning service for CAV applications.
***** BEGIN CHANGE *****
x.1
Providing relative positioning information of the device with no or bad network coverage
x.1.1
Description

The factory is more like metal forest with a complicated environment for 5G radio (such as frequent and unpredictable crane movements, the installation of new metal equipment, etc). This make the 5G radio planning very challenge to achieve full coverage of the factory floor. There will be some areas which have bad or no 5G coverage. When the factory devices with 5G connection, such as asset tracking devices, machine tool, AGVs, go into those shallow area, factory’s owner still need to find ways to local those devices with relative position or absolute position information. 
X.1.2
Pre-condition
As defined in 22.104, relative positioning requirement for the tracking of tools at the work place location is <1m as show below.  

	Scenario
	Horizontal accuracy
	Availability
	Heading
	Latency for position estimation of UE
	UE Speed
	Corresponding Positioning Service Level in TS 22.261

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1 m (relative positioning)
	99 %
	N/A
	1 s
	< 30 km/h
	Service Level 3


When a set of tools or materials needs to be delivered to a machine, there will be tracking devices which use 5G positioning service being attached to that delivery. Factory just installed a new test machine which also has 5G connection and some storage shelf next to it in a factory floor, which cause some 5G radio shallow area and UE devices will have bad coverage in this shallow area. Sometimes the operator doesn’t need to know the exact location of this devices, but need to know the relative position to the machine with requirement of (<1m, 99% availability) as show above, such as if the delivery package for that new installed machine has arrived near the machine. 
X.1.3
Service Flows 
1. A set of raw materials is being delivered to a machine with the 5G tracking device is attached. While the tracking device is moving, its position information is send by 5G network to the operator for tracking the path of the delivery. 

2. The tracking device moves into some shallow areas which network connection is lost. But there are some devices in the close proximity with the tracking devices, and those devices have the connections with 5G network and are capable to establish device-to-device communication with the tracking devices. 

3. The network with the help from those devices in the close proximity of the tracking devices gets the relative position information of the tracking device.

4. When the tracking device arrive the machine within 1m, the factory operator get a notification to indicate the materials has been successfully delivered. 

X.1.4
Post-conditions 
Factory operator has real time position information of the material.
x.1.5 Existing features partly or fully covering the use case functionality

x.1.6 Potential New Requirements needed to support the use case
The 5G system shall provide positioning information with  accuracy of < [Xm] relative to other map objects for the UE which is out of coverage of the network, via other UEs which are in proximity and in the coverage of network.   
***** END of  CHANGE *****
