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Justification

Positioning services have become ubiquitous in our daily lives. There is now a growing demand from industry verticals to use high accuracy positioning technologies in a wide diversity of use cases, as reported in the SMARTER studies (e.g. autonomous driving, factory automation, UAV). High accuracy positioning may enable a new range of services and operators may want to provide these within 5G.
In addition to accuracy and availability, other key aspects of positioning are to be considered, such as power consumption as well as reliability. The generalisation of the positioning and its growing integration in security and safety applications is indeed expected to raise positioning reliability as an additional key aspect of the service.

Nonetheless, implementing high accuracy positioning capabilities may come along with significant additional complexity and constraints (higher node density, very tight synchronisation and additional operations to ensure high fidelity measurements for positioning).

Finally, regardless of existing situations, the use cases mentioned above differ in terms of user dynamics, KPI (2D or 3D, absolute or relative) and operating environment, which makes more difficult for any standalone technology to satisfy demanding positioning requirements.

It is envisaged that 5G exploits the availability of existing technologies for hybrid positioning (the use of technologies embedded in the Radio Access Network together with other RAN-external technologies like GNSS). Benefits of such approach should be considered for an efficient implementation and upkeep of the 5G infrastructure which will help to optimise the 5G system in terms of complementarity, coverage and commensurate design.

For Release 15, TS 22.261 defines requirements for high accuracy positioning indoor. In the frame of Release 16, further activities on 5G positioning use cases and requirements could leverage 5G as enabler to seamless and ubiquitous added-value positioning for outdoor needs:

· Consolidate use cases identified in SA1, and harmonise KPI accounting for hybrid positioning capabilities

· Identify potential reasonable targets for 5G positioning requirements, based on apportionment of performances in hybrid positioning mode

A new SI is proposed to fulfil this, and pave the way for a future WI to update TS 22.261 for outdoor use cases. 

4
Objective

The objectives of this study item are to: 

1. Consolidate outdoor high – accuracy positioning use cases, clarifying and harmonising KPI, assumptions on environment of use, etc.

2. Study performance targets for hybrid positioning in support of high accuracy use cases (outdoor)
3. Identify areas (use cases, environments, performance targets) where 5G positioning technologies could complement existing technologies to provide use case with ubiquitous and seamless positioning at reasonable cost.
This study intends to complement existing work on 5G location use cases, such as TR 22.862, TR 22.891 and TS 22.261. It will therefore rely on existing studies performed on positioning in SA. It is use case driven, hence, independent of specific solutions. Performance apportionment would rely on background information, and will not rely on in-depth technical analysis or simulations.
The objectives could be met by carrying out the following tasks, involving as many verticals as possible: 

1) Consolidation of positioning use cases, translating them into homogeneous set of performance targets, KPI and definitions (environment of use, etc.). This will mainly compile available work in SA1, but introduction of new use cases is not excluded – e.g. Rail.
2) Illustration of how hybrid positioning technologies supports these use cases:
a) Reporting achievable performances based on background material (publicized in standards - 3GPP, ETSI, etc.-, reference papers and measurements).
b) Mapping to use cases, studying suitability to each use cases and environment of use.

3) Study of hybrid performances targets for each use case (hybrid stands here for the combination of positioning technologies, both 3GPP and non–3GPP like GNSS, and future 5G positioning technologies). 

The study should yield where updates of 5G positioning requirements may efficiently complement existing technologies and compensate their shortcoming. Subsequent work items could then consider the update of TS 22.261 for outdoor use cases, reporting hybrid positioning capabilities and optionally deriving requirements for 5G.
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Expected Output and Time scale
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