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Discussion
This document consolidates the new potential service requirements related to positioning with focus on the vertical dimension for Industrial IoT and adds as definition of relative and absolute position to the Annex A.
They are for inclusion in TR 22.832.
Proposed Changes
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6.5
Positioning

This clause contains merged and consolidated potential service requirements related to positioning with focus on the vertical dimension for Industrial IoT.
Table 6.5.1 Positioning performance requirements
	Scenario
	Horizontal accuracy
	Vertical accuracy
	Availability
	Heading
	Latency for position estimation of UE
	UE Speed
	Corresponding Positioning Service Level in TS 22.261

	Mobile control panels with safety functions (non-danger zones)
	< 5 m 
	< 3 m
	90 %
	N/A
	< 5 s
	N/A
	Service Level 2

	Process automation – plant asset management
	< 1 m
	< 3 m
	90 %
	N/A
	< 2 s
	< 30 km/h
	Service Level 3

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1 m (relative positioning)
	N/A
	99 %
	N/A
	1 s
	< 30 km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 m
	< 3 m
	99 %
	< 0,17 rad 
	< 15 ms
	< 10 km/h
	Service Level 4

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	< 3 m
	99,9 % 
	< 0,54 rad
	< 1 s
	N/A
	Service Level 4

	Flexible, modular assembly area in smart factories (for autonomous vehicles, only for monitoring proposes)
	< 50 cm
	< 3 m
	99 %
	N/A
	1 s
	< 30 km/h
	Service Level 5

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of indoor autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	< 3 m
	99,9 %
	N/A
	10 ms
	< 30 km/h
	Service Level 6

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	< 20 cm
	99 %
	N/A
	< 1 s
	< 30 km/h
	Service Level 7
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A.6.4
Communication Service Monitoring
This should trigger a query request for statistical information on an existing communication service. This operation should not result in any changes to the communication service on the network. The network should provide read only information regarding the specified communication service.

a)
communication service monitoring:

ACSI_Input{mon<m>, id<m>, Scp<m>, {one or more (Qosp,sfp)<o>}}

ACSI_Output{id<m>, Scp<m>, status<m>, {one or more (Qosp,sfp)<o>}}

b)
ACSI_Input: include the service identification (id) and the service objective (mon). The service id should identify univocally the communication service that supports the applications from all other communication services. It must map to a unique communication service on the network and should not be null. Additionally, it should include the parameters to be monitored. Scp and id should not be null. If no QoSp nor Sfp parameters are specified, all performance metrics related to the CS should be considered.

c)
ACSI_Output: should include the service (id) and the status of the service operation. The status should provide information regarding positive (success) and negative (failure) acknowledge of the operation. A success should result in the information regarding the communication service for the requested metrics.
A.7
Considerations on absolute and relative positioning

At the beginning all positioning is relative, because positioning always involves measurements relative to one or more points. Absolute positions in general is defined as an interpretation of relative positions in relation to a fixed/defined coordinate system.

In practice, the differentiation between absolute and relative positioning can be important for various reasons:

· When the definition of a fixed coordinate system is difficult or not feasible, only relative positioning might be possible. E.g., UE relative to another moving UE outside of coverage.

· When absolute positions are not required, and the effort of defining a fixed coordinate system can be avoided; e.g. distance between two UEs or speed of a specific UE can be derived from relative positions
Beside the differentiation between absolute and relative positioning, it is important to notice, that distances are not positions, but can be derived from absolute as well as relative positions. Likewise, velocity can be derived from a time series of absolute or relative positions, but also from a time series of distances. Methods like sidelink ranging (possibly introduced with Release 17) could be used to measure distances and velocity directly, while bypassing positioning.
Considering multi-hop distance measurements or positioning, additional error sources occur from:

- relative movement between units and depends on the velocity of the movement,

- deployment of the UEs (geometrical dilution of precision),

- surveying error of UEs taking part in the measurement process. 

Due to those additional errors, multi-hop relative positioning (especially for dynamic scenarios) may not be able to provide required accuracy.

It is therefore advised that absolute and relative positioning should be defined as follow:

· Absolute Positioning needs a fixed coordination system. A coordinate system can be considered fixed, when its location is fixed in relation to the positioning infrastructure (e.g. gNBs, TRPs, fixed UE).

· Relative Positioning happens, if only a variable coordination system is available. A coordinate system can be considered variable, when it is based on non-static positioning infrastructure, e.g. a moving gNB or moving UEs.

Distance and velocity can be derived from these absolute or relative positions of a common coordinate system, or measured by non-positioning methods.
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