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This document proposes the KPIs and key attributes to be considered in the description of the positioning use cases for the Technical Report 22.872 “Study on positioning use cases” to be drafted in the frame of the 5G_HYPOS Study Item.
1/ Proposal
------------------------- PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------

5.1.1 Key Performance Indicators and Key attributes for positioning use cases

The following Key Performance Indicators (KPIs) apply to the definition of the use-cases positioning requirements: 

· Position accuracy: describes the closeness of the measured position of the UE to its true position value. The accuracy can describe the accuracy either of an absolute position or of a relative position. It can be further derived into a horizontal position accuracy – referring to the position error in a 2D reference or horizontal plane, and into a vertical position accuracy – referring to the position error on the vertical axis or altitude.

· Speed accuracy: describes the closeness of the measured magnitude of the UE’s velocity to the true magnitude of the UE’s velocity.
· Bearing accuracy: describes the closeness of the measured bearing of the UE to its true bearing. Both the measured and the true bearing are defined in a common base coordinate system, using yaw-pitch-roll as for aircraft principal axes. For a moving UE, the bearing is a measure of the velocity’s direction and this KPI can be combined with speed accuracy into the velocity’s accuracy.
· Timestamp accuracy: the position-related data (e.g. position, velocity) are usually associated to a timestamp, marking the time when the position-related data has been determined. The timestamp accuracy describes the closeness of the timestamp value  to the true instant when the related data  was computed.

· Availability: percentage of time when a positioning system is able to provide the required position-related data within the performance targets or requirements.

· Latency: time elapsed between the event that triggers the determination of the position-related data and the availability of the position-related data at the positioning system interface. At initialisation of the positioning system, the latency is also defined as the Time to First Fix.

· Time to First Fix (TTFF): time elapsed between the event triggering for the first time the determination of the position-related data and the availability of the position-related data at the positioning system interface. TTTF is greater or equal to Latency.
· Update rate: rate at which the position-related data is generated by the positioning system. It is the inverse of the time elapsed between two successive position-related data.

· Power consumption: electrical power (usually in mW) used by the positioning system to produce the position-related data.

· Energy per Fix: electrical energy (usually in mJ per fix) used by the positioning system to produce the position-related data. It represents the integrated power consumption of the positioning system over the required processing interval. It considers both the processing energy and the energy used during the idle state between two successive productions of position-related data. This KPI can advantageously replace the power consumption when the positioning system is not active continuously (e.g. device tracking).

· System scalability: amount of devices for which the positioning system can determine the position-related data in a given time unit, and/or for a specific update rate. 

The aforementioned Key Performance Indicators can be dependent of the UE’s dynamic and/or dependent of its location in the cell. The KPI defines a target either for each dependence, or for the worst-case.
Furthermore, some applications can have specific needs in terms of insurance of the quality of service, usually addressed in dedicated certification process and standards outside 3GPP. Most of the time, these applications are safety-critical or liability-critical applications. 
For the purpose of this document, the following additional KPIs can be considered on a case-by-case basis.

· Continuity: likelihood that the positioning system functionality will be available during the complete duration of the intended operation if the positioning system is operational at the beginning of the operation.
· Reliability: measure of the ability of a positioning system to provide the position-related data under stated conditions for a specified period.

· Integrity: measure of the trust in the accuracy of the position-related data provided by the positioning system and the ability to provide timely and valid warnings to the UE and/or the user when the positioning system does not fulfil the condition for intended operation.

· Time to alert: time elapsed between a change of the integrity (as defined above) and the information to the UE and/or the user.
· Authentication: provision of assurance that the position-related data associated with the UE has been derived from trusted and authorised sources (e.g. real signals and not falsified signals). This KPI is different from security, which defines the measures to ensure that the position-related data is safeguarded against unapproved disclosure or usage inside or outside the positioning-system. Because it cannot be summarised and quantified as a scalar target, this KPI is managed as a binary field in the present report: yes or no provision of positioning authentication is needed.
· Security / Privacy: measures to ensure that the position-related data is safeguarded against unapproved disclosure or usage inside or outside the positioning system and/or to ensure that a non-authorized party cannot access information relating to the privacy of the user. Because it cannot be summarised and quantified as a scalar target, this KPI is managed as a binary field in the present report: yes or no security and/or privacy is needed.
In addition to the aforementioned KPIs, the use cases’ description can consider the following key attributes, because they affect significantly the positioning performances and operating conditions of the related technologies:

· Environment of use: the physical environment in which the UE operates. It describes the service area or volume (e.g. building, cell or network coverage, regional, global coverage) as well as the high-level properties affecting radiofrequency propagation and positioning such as  the nature of the service area (open i.e. no obstruction, aerial, sub-urban, canyons urban or natural, indoor including tunnels). In case of multiple environments, the attribute shall also define whether the use case is expected to operate seamlessly in all these environments.

· User dynamic: the UE can be either static or moving. In the latter, the attribute shall also provide some elements about its motion such as, for example,  maximum speed, trajectory.

· User density: defined as the number of UEs per km².
· Consideration on positioning sources (or reference nodes) density with impact on positioning KPI - for example, some use case may consider a specific density or deployment to improve KPI target in a well-defined service area (e.g. hospitals, factory floor, etc.).
------------------------- End of Change 1 ----------------------------
