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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


START OF PROPOSED CHANGES



 Start of Change 1 


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.
X
Considerations on absolute and relative positioning

At the beginning all positioning is relative, because positioning always involves measurements relative to other entities. Absolute positions in general is defined as an interpretation of relative positions in relation to a fixed/defined coordinate system.
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Figure 7.x: Relative position and absolute position in relation to a 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.

Overview of relative positioning mentioned in technical specifications (TS):

When providing a Location Estimate, the LCS Server may provide the vertical location of an UE in terms of either absolute height/depth or relative height/depth to local ground level (TS 22.071).

The vertical location of the UE shall be expressed in terms defined by local regulatory requirements which may include absolute height/depth or relative height/depth to ground level (TS 22.071).

The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application (TS 22.186).

The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity (TS 22.186).

The 5G system shall provide different 5G positioning services, supported by different single and hybrid positioning methods to supply absolute and relative positioning (TS 22.261).

Relative positioning is between two UEs within 10 m of each other or between one UE and 5G positioning nodes within 10 m of each others (TS 22.261).

The 5G system shall provide positioning information with  accuracy of < [Xm] relative to other map objects for the UE which is out of coverage of the network, via other UEs which are in proximity and in the coverage of network. (TS 22.832)  

Overview of relative positioning mentioned in technical reports (TR):

Position accuracy: describes the closeness of the measured position of the UE to its true position value. The accuracy can describe the accuracy either of an absolute position or of a relative position. It can be further derived into a horizontal position accuracy – referring to the position error in a 2D reference or horizontal plane, and into a vertical position accuracy – referring to the position error on the vertical axis or altitude. (TR 22.872, 5.1.1)
Between 0.1 m and 0.3 m. This derives from the need to control objects moving in 3D, in particular in vicinity of obstacles (e.g. UAV in landing phase) whereby the positioning accuracy may be relative to other objects (not absolute). In those cases, primarily outdoor environment of use is considered, and these are either environment with mild signal obstruction or enhanced positioning areas (e.g. a few tens of meters around the docking station). Additionally, indoor use cases with a small service area may be considered. (TR 22.872, 5.1.1)

TR 22.804 (Table 4.3.4.5.3-1: Metric for positioning parameter)

	Parameter name
	Typical metric (unit)

	Position
	Absolute position (Y/N); position relative to base station (Y/N); update rate (s-1); time to first fix (s); combined type-A and -B uncertainty [53]; encryption protocol for position
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Figure 7.x: Overview on absolute and relative positioning as defined in available TS

 End of Change 1 



END OF PROPOSED CHANGES
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