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Abstract: This PCR proposes a new use case on “Low-energy positioning in satellite networks” in TR 22.870 “Study on 6G Use Cases and Service Requirements”. Low-energy positioning in satellite networks is foreseen as a key 6G capability introduced to fulfil 6G IoT or low-power positioning use cases, as well as to reduce the power consumption of the 3GPP positioning service with no dependence on third-party positioning systems.
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7.1
Use case on “low-energy positioning in satellite networks”
7.1.1
Description

This use case corresponds to a capability for 6G with satellite access to provide low-energy positioning for low-power and low-complexity devices (e.g. IoT and low-power devices) when served by a satellite network.
7.1.2
Pre-conditions

A battery-powered IoT or low-power device has been deployed in an environment where it obtains its initial position and synchronization from non-3GPP methods (e.g., GNSS) and / or terrestrial networks. A combination of non-3GPP technologies (e.g., GNSS) and 3GPP technologies, terrestrial and non-terrestrial, can be configured if compatible with energy consumption requirements. Integrating GNSS into IoT devices operating over satellite networks significantly impacts battery consumption, especially in battery-powered UEs requiring frequent positioning updates. Mitigating the power consumption due to GNSS would therefore be beneficial. The extent of this impact varies based on GNSS start modes (hot, warm, or cold), power consumption of GNSS modules, reporting intervals, and device mobility. According to the analysis carried out in [2], GNSS position fixes can reduce battery life from approximately 5% up to 45% in cases of frequent position fixes.
7.1.3
Service Flows

At some point, the IoT or low-power device may lose its original positioning sources due to one of the following reasons:

· GNSS-originated position: GNSS signal may be lost due to interference, or obstruction, or intentionally disabled to augment its autonomy.
· Terrestrial network-originated position: the IoT or low-power device may have moved beyond terrestrial network coverage, such as in the case of asset tracking sensor installed on a container to be transport by sea, rail, or road.
In this context, the IoT or low-power device, served by the satellite access, is expected to know an approximate position from prior positioning. This requires the IoT or low-power device to refresh a more accurate position.

Therefore, the IoT or low-power UE initiates the 3GPP positioning method over satellite to estimate its current location. 

The 6G system broadcasts to the UE via its satellite access at least the following necessary information, including but not limited to:

· Network assistance data: Satellite ephemeris and additional assistance data to improve accuracy (e.g., ionospheric models to correct the atmospheric delay errors, etc.)

· Reference signal for time of arrival measurements.
7.1.4
Post-conditions

The IoT or low-power device successfully estimates/updates its position based on information provided by the 6G system via the satellite access.
7.1.5
Existing features partly or fully covering the use case functionality

Ranging signals and positioning methods for IoT and low-power applications are defined in TS 36.211 / TS 38.211 and TS 36.305 / TS 38.305, respectively, but only for terrestrial networks. They need to be adapted to satellite access context.

7.1.6
Potential New Requirements needed to support the use case

[PR X.Y.6-001]: The 6G system with satellite access shall be able to provide a mechanism for UE to determine its position using 3GPP positioning technologies.
FFS: Target horizontal accuracy better than [100] or [50] meters and [90%] availability in the area covered by the satellite access


Note 1: The mechanism can refer to network assistance data including satellite ephemeris and corrections to atmospheric delays such as ionospheric errors.
Note 2: The UE can perform positioning measurements to satellites from one or multiple satellite networks to determine its position.
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