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1. Introduction
This paper proposes a key issue on location service enabler layer support for vertical-tailored hybrid positioning.
2. Reason for Change
Location services can be offered by 3GPP system (RAN, CN), SEAL LMS, the UE side as well as non-3gpp access networks, using different positioning methods and granularities. In hybrid positioning multiple RAT dependent (DL-TDoA, DL-AoD, Multi-RTT, E-CID/ NR E-CID, UL-TDoA, UL-AoA) and RAT independent methods (Network-assisted GNSS methods, Barometric pressure sensor positioning, WLAN positioning, Bluetooth positioning, TBS positioning, Motion sensor positioning) can be used to extract a location estimate to meet the location service consumer requirements. Depending on the use case different location service producers may be involved to provide hybrid location estimates and a coordination entity may be needed to combine location reports from multiple producers to derive a fused location estimate to the location service consumer. 

The different variety of use cases/verticals, scenarios and application services (e.g. V2X, IIoT, UAS) that require LCS in addition to data communications can increase the complexity of the LCS framework and corresponding interactions between 3GPP and non-3GPP entities.  The location related KPIs of the various use cases not only require varying levels of accuracy (horizontal, vertical, 2D 3D), but also different location fix latency requirements, availability requirements, speed and heading, etc.  In vertical use cases how the location reports are combined and configured is not straightforward. For example, different location service profiles may be possible; indicating different hybrid positioning variants based on a combination of different parameters, such as:

· the application service type / vertical, 

· the environment (indoor/outdoor, urban/suburban,..),
· the QoS requirements, e.g. accuracy,..
· device capabilities and constraints (e.g. power constraints),
· network capabilities and conditions/constraints,
· preference on certain positioning methods from the vertical side, e.g. RAT-dependent or RAT-independent methods, 

· LCS service level (in case of IIOT vertical), 

· priorities of positioning methods, 

· whether location prediction is needed,
· whether location augmentation / verification is needed,
· whether sidelink positioning is needed

To support such complex interactions, the application enabler layer could be used as possible coordination entity for assisting the location fusion and collecting /processing the location reports from the location service producers on behalf of the vertical. Such support capability will require enhancements at the enabler layer.
This key issue aims to study whether and how the location service enabler layer could provide support for vertical-tailored hybrid positioning.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-96 v.0.1.1
* * * First Change * * * *

5.x
Key issue #x: Support for vertical-tailored hybrid positioning

The different variety of use cases/verticals, scenarios and application services (e.g. V2X, IIoT, UAS) that require LCS in addition to data communications can increase the complexity of the LCS framework and corresponding interactions between 3GPP and non-3GPP entities.  The location related KPIs of the various use cases not only require varying levels of accuracy (horizontal, vertical, 2D 3D), but also different location fix latency requirements, availability requirements, speed and heading, etc. 

In hybrid positioning multiple RAT dependent (DL-TDoA, DL-AoD, Multi-RTT, E-CID/ NR E-CID, UL-TDoA, UL-AoA) and RAT independent methods (Network-assisted GNSS methods, Barometric pressure sensor positioning, WLAN positioning, Bluetooth positioning, TBS positioning, Motion sensor positioning) can be used to derive a location estimate to meet the location service consumer requirements. Depending on the vertical use case different location service producers may be involved to provide hybrid location estimates and a coordination entity may be needed to combine location reports from multiple producers to derive a fused location estimate to the location service consumer.

To support such complex interactions, the application enabler layer could be used as possible coordination entity for assisting the location fusion and collecting /processing the location reports from the location service producers on behalf of the vertical. Such support capability will require enhancements at the enabler layer and potentially new APIs.

This key issue aims to study:

· whether and how the location service enabler layer could provide support for vertical-tailored hybrid positioning.

· whether and how context-aware location service profiling could be introduced at the location service enabler layer to efficiently translate a vertical requirement to the required procedures and processing for collecting and combining location estimates, based on the vertical type, environment, capabilities, etc
* * * End of Change * * * *

