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Background on Ranging-Based Services
SA1
· A study was taken up by SA1 in August of 2020 to identify potential new stage 1 service requirements for a Ranging Base Services that would determine the relative direction and distance directly between two or more UEs. The approved SA1 SID can be found in SP-200575. 
· The study concluded on March of 2021, and the results are captured as TR 22.855.
· SA1 is currently working on the normative service requirement to be captured in TS 22.261.
· The approved SA1 WID can be found in SP-210212, which is targeted to 100% completion by June 2021.

Considerations for a 3GPP compliant ranging service:
· Determines the relative direction and/or distance directly between two or more ranging enabled devices. 
· Functions in licensed spectrum and its operation is controlled by the MNO.
· Does not rely on positioning services.
· Performance requirements are different than positioning.
Discussion
Usage by domain
· Ranging-based services are applicable in a variety of verticals (e.g. consumer, smart home, smart city, smart transportation, smart retail, and industry 4.0.) as indicated by the SA1 TR [1]. 
Usage as a service
· A ranging-based service provide a means to determine the direction and distance between two or more devices. The direction and distance relationship between devices provided by the ranging service can then be leveraged by higher level applications to provide the user with: 
· The relative direction from a first ranging enable device to a second.
· The relative distance of a first ranging enable device to a second.
· The tracking of a ranging enable device’s relative location over time.
· A collision avoidance service between ranging enable devices. 
· A command and control service between ranging enable devices.
· A 3GPP enabled ranging based service can expect to have an effective range of 100m for indoor use [2], which is over 2x further than typical for Bluetooth 5.0 indoor [3].  
· A 3GPP enabled ranging-based service can provide accuracy and latency that is comparable to  proprietary systems that relay on UWB and dedicated IC’s pairs (which may rely on time-of-flight between source and target to determine distance,  and then triangulating the direction to the target from multiple (3) Rx antenna). Additionally, UWB ranging systems do not use licensed spectrum, and thus cannot provide QoS guarantees.
· A 3GPP enabled ranging base service can provide high levels of system security by leveraging existing 3GPP compliant networks, as compared to other proprietary solutions which may rely on a crowdsourced network.
Usage economics
· A 3GPP device enabled with a ranging service can provide a low-cost ranging application that meet the needs of the consumer and industry (e.g. as compared proprietary dedicated devices utilizing LIDAR or RADAR) and provide the MNO with additional revenue stream. 
Ranging service as an application enabler
· Allows for the use of “device pointing” as a method for selecting and association a controlling device to a controlled device. 
· For example, by pointing a ranging enabled UE at the ranging enable TV, the two devices determine a desire by the user to establish a control link between the UE and the TV, such as  to control the movement of a curser on the TV. 
· Provides a means for a low-latency determination of the relative distance, direction, and rate of convergence/divergence between one or more ranging enabled devices.
· For example, autonomous robots that operate on public sidewalks may use a ranging service to determine the distance and direction to other nearby ranging enabled devices (e.g. UE’s, automobiles, other robots) for the purpose of pathway prediction and/or collision avoidance.
· Provide a means for tracking the movement of assets.
· For example, as an asset attached with a ranging enabled device enters a warehouse, it can be detected by a warehouse’s inventory system via an associated ranging service. As the asset transitions though the warehouse its location can be continuously tracked by the system. As the asset leaves the warehouse, that information is also captured by the inventory system. The service provided by the attached ranging enabled device can be used again as the assist transits subsequent warehouse facilities.
Potential RAN Impacts
· The coordination and usage of 3GPP RF resources in licensed bands
· In coverage and out of coverage usage
· Ranging may function between one or more UE’s that are in coverage of a single gNB or across multiple gNB’s
· Ranging may function between a UE that is in coverage of a gNB and one or more out of coverage
· Discovery
· RAN assistance may be necessary for a ranging enabled device to identify a specific ranging target out of hundreds of ranging enabled devices.
· Measurements
· RAN assistance may be needed to configure measurement opportunities between a ranging enabled device as the initiator and a ranging enabled device as a target, or between ranging enabled devices and the gNB.
· Beam management
· RAN may need to configure and re-configure the resources and Tx/Rx beams configurations  used by the ranging enabled devices as an assistance to the ranging service.
Summary
We summarize our observations as showed below:
1. SA1 TR and TS on Ranging-Based Services will be complete by 2022
2. Ranging provides a new and unique service that is not supported by location services
3. Ranging can provide the MNO’s with a new review stream.
4. Ranging requires RAN level support.
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We propose that:
RAN includes in Rel-18 the enhancements necessary for the support of a Ranging Service as defined in TS 22.855
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