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Introduction
SA1 has worked on gathering use cases and defining requirements and KPIs for ranging based services. It is important for TR 38.845 to reference the results of that study, and in addition to define the additional benefits when combining ranging service with the 5G location service.

Text proposal 
The following text is proposed to be added to TR 38.845.
* * * * Start of Change 1 * * * *
[bookmark: _Toc50023305]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".
[2]	3GPP RP-201518 : "Revised SID on Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage positioning use cases".
[3]	3GPP TS 22.261 : "Service requirements for the 5G system".
[4]	3GPP TS 22.186 : "Enhancement of 3GPP support for V2X scenarios".
[5]	3GPP RP-210040 : "Reply LS to RP-201390 on requirements of in-coverage, partial coverage, and out-of-coverage positioning use cases," (source: 5GAA).
[6]	3GPP RP-210036 : "Reply LS to 3GPP TSG RAN on requirements of in-coverage, partial coverage and out-of-coverage positioning use cases," (source: SAE Advanced Applications Technical Committee)
[7]	3GPP TS 22.280 : "Mission Critical Services Common Requirements (MCCoRe)"
[8]	3GPP TR 22.855: “Study on ranging-based services”
* * * * End of Change 1 * * * *

* * * * Start of Change 2 * * * *
5.X Combining ranging services with the 5G location service
The SA WG1 study on ranging, i.e. TR 22.855 [8], defines the requirements for ranging-based services, i.e. utilizing the distance between two UEs and/or the direction of one UE to the other one to enable a variety of use cases, including multiple use cases in the V2X and public safety domains (such as clause 5.3, 5.9, 5.13, 5.15, 5.16 in [8]). The consolidated functional requirements and KPIs for the ranging services are defined in Section 6 of that document.  
In addition to the use cases in TR 22.855 [8], combining ranging services with the 5G location service would bring additional benefits.
[image: ]
Figure 1 Combination of ranging service and location service e.g. for finding a victim in a big airport (as illustrated in use case 5.16 of TR 22.855 [8])
For example as shown in Fig.1, in case of indoor tracing of devices (e.g. as illustrated in use case 5.16 of TR 22.855 [8] to find a victim in a big airport by a first responder), a relative coordinate system can be created by connecting one or more reference devices (i.e. anchor points) to the 5G location service. If at least one reference device is in coverage of the network and can connect to the 5G location service, then the geo coordinate (if known) of that device can be used as the center of a relative coordinate system. The other reference devices, the tracing UE and the UE to be traced can determine their relative coordinate by using distance and/or angle measurements between themselves and with the reference device at the center of the relative coordinate system. Those other devices don’t have to be in coverage of the 5G network, nor do they need to use GPS. Alternatively, one of the reference devices (or e.g. a center position between them) can be designated (by the 5G location service) as the center coordinate (0,0,0), and a local coordinate system can be created for the other devices in vicinity.  
In general, combining ranging services with the 5G location service would bring the following benefits:
-	By uploading ranging measurements (i.e. distance and/or angle as measured between UEs) to the location service, the accuracy of the location service can be improved, in particular for cellular-based location estimation, by providing additional input to triangulation and trilateration calculations.
-	By using/sharing ranging measurements (i.e. distance and/or angle as measured between UEs) with the location service, whereby some UEs may be out-of-coverage, the location service can assist in determining the location of out-of-coverage devices. In particular by using stationary reference devices it greatly improves tracing of other devices (e.g. of victims in an emergency situation, incl. when out of coverage of the network).
-	By sharing a reference coordinate of a UE (in coverage) to ranging enabled UEs, the ranging enabled UEs can internally create a local coordinate system with the reference coordinate being used as anchor point. 
-	By combining motion information of a ranging enabled UE (i.e. UE being stationary or moving with a certain velocity) relative to one or more anchor points with known reference coordinates, accuracy of indoor and/or out-of coverage location and wayfinding can be improved. 
-	By identifying its own reference coordinate from a location service, a ranging enabled UE can assist other ranging enabled UEs in proximity to determine their relative coordinates without accessing a location service. Similarly, a particular UE and its (absolute/relative position) could be used as a reference point for geofencing, clustering, vehicle platooning, and other use cases, by having ranging based UEs measure their distance to that particular UE.
-	By identifying a cluster of UEs that are in proximity with each other, location services can reduce the complexity of positioning techniques and enable faster and energy-efficient ranging assisted location services and improve positioning accuracy and resolution offered by the location services. 
The benefits and scenarios as described above that can be achieved by combining ranging and location services can be used to derive further requirements for the 5G system.
* * * * End of Change 2 * * * *
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