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Dependency on non-3GPP (draft) specification: 
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Justification

There is a growing demand from many verticals for high accuracy positioning, covering a wide diversity of use cases, as reported in the SA studies (e.g. autonomous driving, factory automation, etc.). High accuracy positioning may enable a new range of services and operators want to provide these within 5G. To support this, the SA targets need to be translated into services requirements taking into account network complexity and constraints.

Nonetheless, implementing high accuracy positioning capabilities in the network comes along with additional complexity (higher node density, very tight synchronisation and additional operations to ensure high fidelity measurements for positioning). For 3GPP-only technologies, provision of seamless high-accuracy positioning may become a costly endeavour, which might slow down, if not prevent, the uptake of such services.

It is envisaged that 5G exploits hybrid positioning (combination of 3GPP and non-3GPP technologies), in a way that new 3GPP positioning technologies (e.g. based on 5G New Radio) become successively available in hotspots and are used along with existing LTE-based deployments allowing for wide coverage while offering legacy positioning capabilities. 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. Existing technologies and new 5G technologies could efficiently complement each other, and hybrid positioning could draw new perspectives for 5G high accuracy services, as 5G could then:
· Provide high accuracy and reliable positioning capabilities with NR, in areas where existing technologies cannot fulfil the expectations of the 5G use cases, hence reducing deployment cost and time to market,
· Enable hybridisation by offering prerequisites for sensor fusion (e.g. positioning protocols) and architectures (e.g. network-based or UE-based computation)
· Leverage existing technologies (improving their accuracy, reliability, security, etc.) by disseminating added-value data useful to those technologies (e.g. correction data for high accuracy GNSS, like for AGNSS).
The apportionment of performance in hybrid positioning would allow the definition of reasonable requirements for 3GPP technologies, without trading-off use cases targets reported by SA studies. 

Example of performance apportionment:
Assuming:
· 3GPP technologies (e.g. NR) complies to TS 22.261 (0.5m indoor) and hence, are able to provide 2m horizontal accuracy, 80%, in outdoor urban environments (similar technologies, but lower density),
· Non-3GPP technologies (e.g. GNSS, IMU, others) and legacy 3GPP technologies (e.g. LTE) achieve 2m horizontal accuracy, 80%, in urban environments (complementary to NR coverage) and better than 2m 95% in rural and sub-urban environments,
The combination of the above technologies could provide seamless positioning at 2m accuracy 95% in all above environments, while additional complexity for 5G would be limited only to some bounded areas (indoor, some outdoor hotspots in deep urban).
In this illustrative example, the apportionment of performance could yield the following services requirements:
· High accuracy seamless positioning service : 2m accuracy 95%, in all applicable environments 
· Service requirements for 3GPP-only technologies: 0.5m better than 95% indoor and [2m in 80%] of urban areas [primarily, deep urban canyon, tunnels, etc.].
The use cases differ in terms of user dynamics, KPI and operating environment. Moreover, the growing integration of positioning in many applications, including security and safety applications, is expected to raise other aspects of positioning as key elements of the service, in addition to accuracy and availability (latency, update rate, security, etc.). This makes it more difficult for any standalone solution or technology to satisfy in isolation the demanding positioning requirements. To optimise system performance, scalable and flexible hybridisation concepts should be considered, enabling different combinations of 3GPP and non-3GPP technologies for different use cases.
In Release 15, TS 22.261 defines requirements for high accuracy positioning indoor. For Release 16, further activities on 5G positioning use cases and requirements could leverage 5G as enabler to seamless positioning by accounting for hybrid positioning capabilities. 


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

The objectives of this study item are to: 

1. Consolidate positioning use cases (both high and coarse accuracy), clarifying and harmonising KPI, assumptions on applicable environment of use, etc.

2. Study performance targets for hybrid positioning in support of identified use cases, providing initial apportionment between existing technologies and 3GPP new technologies (e.g. NR-based).
3. Identify potential requirements for 5G positioning services and potential targets for 3GPP new technologies to complement existing technologies in supporting use case with ubiquitous and seamless positioning.
This study will complement existing work on 5G positioning use cases but does not intend to redefine them. It will therefore rely on existing studies performed in SA, in particular SMARTER, MARCOM, FRMCS and CAV. New related use cases, not covered yet, may be introduced.  
It will be use-case driven, hence, independent of specific solutions even though, to illustrate the feasibility of performance targets in hybrid positioning, some assumptions on illustrative solutions will be needed (based on background material). The candidate technologies to the hybridisation will include non-3GPP technologies (e.g. multi-GNSS, UE-based sensors, local positioning infrastructure like terrestrial beacons, etc.) and 3GPP technologies (LTE and NR).
The study should yield both potential service requirements for 5G hybrid positioning services (to be fulfilled with 3GPP and non-3GPP technologies) and potential targets for standalone 3GPP technologies (e.g. NR-based). It does not aim to specify requirements for non-3GPP technologies.

Subsequent Work Items could then aim the update of TS 22.261 to translate these:

· Potential service requirements into 5G service requirements for hybrid positioning,

· Potential targets into service requirements for standalone, 3GPP-only technologies (e.g. NR-based)
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