[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #110	R1-2207284
Meeting, August 22nd – 26th, 2022
[bookmark: _Ref133120545]Source:	Sharp
Title:	Views on solutions for integrity of RAT dependent positioning techniques
Agenda Item:	9.5.2.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
[bookmark: OLE_LINK1]In RAN1#109-e, technical discussions on a new study item on “expanded and improved NR positioning” was started. For the solution for integrity of RAT dependent positioning techniques, the following agreements were made [1].
	[bookmark: _Hlk103672001][bookmark: _Hlk83924038]Agreement
· Study sources of error for timing-based positioning and angle-based positioning methods, focusing on the following aspects
· Origin of the error source
· e.g., At UE and/or network side
· e.g., From assistance information, and/or measurements
· Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Criteria to become an error source (e.g., whether it is quantifiable, how much influence an error source has on determination on integrity)
· It is encouraged to provide evaluation assumptions (e.g., requirements in TS 38.101, TS 38.104, TS 38.133, evaluation assumptions in TR 38.857) if evaluation is used to determine a distribution, mean and standard deviation or range of values of an error source
· UE-based/assisted DL positioning methods, UL and DL&UL positioning methods are considered in the study

Agreement
· At least the following error sources for timing-based positioning methods are studied
· TRP/UE measurements errors (e.g., ToA, Rx-Tx timing difference)
· FFS: Effect of multipath/NLoS channels on TRP/UE measurement errors
· Error in assistance data (e.g., TRP location, Inter-TRP synchronization errors (e.g., RTD))
· TRP/UE Timing error
· FFS: Further study identification of error sources resulting from the multipath/NLoS channel/radio propagation environment, including multipath/NLoS channel itself as an error source
· Other error sources are not precluded
· FFS: details of each error source, e.g., mean/standard deviation/range associated with each error

Agreement
· At least the following error sources for angle -based positioning methods are studied
· TRP/UE measurements errors (e.g., AoA, RSRP, RSRPP)
· FFS: Effect of multipath/NLoS channels on TRP/UE measurement errors
· [bookmark: _Hlk109933811]Error in assistance data (e.g TRP location, TRP beam antenna information)
· FFS: Further study identification of error sources resulting from the multipath/NLoS channel/radio propagation environment, including multipath/NLoS channel itself as an error source
· Other error sources are not precluded
· FFS: details of each error source, e.g., mean/standard deviation/range associated with each error

Agreement
For the purpose of discussion of error sources, reuse the definitions for RAT-dependent integrity and update the references to GNSS in Section 8.1.1a in TS38.305 to also include RAT-dependent methods.
· Note: The intention of the proposal is not to make text proposals for TS 38.305
· FFS: whether to modify and/or how to modify, for the purpose of discussion in RAN1, terms in 8.1.1a in TS 38.305 (e.g., definitions for “Error”, “Bound”, “Time-to-Alert (TTA)”, “DNU”, “Residual Risk”, “irMinimum, irMaximum”) for RAT dependent positioning methods

[bookmark: _Hlk104074995]Agreement
In addition to the agreed aspects for the study, study the following aspects for error sources for timing/angle based positioning methods
· Mapping between an error source and a positioning method (e.g., DL, UL, DL&UL positioning method)
· e.g., error in TRP location can be an error source for UE-based DL-AoD
· Other aspects are not precluded



In this contribution, we share the view on solutions for integrity of RAT dependent positioning techniques.
Discussions
Error sources for determination of integrity
In RAN1#109-e, FL made the following proposal to make more progress for error sources on top of the above listed agreements [2].
	FL Proposal 7-1: 
· For timing based positioning methods, at least the following error sources are considered for determination of integrity
· Inter-TRP synchronization (e.g., RTD)
· TRP location
· TRP/UE Timing
· TRP/UE Measurement (e.g., ToA, Rx-Tx timing difference)
· FFS : Effect of multipath/NloS channels on TRP/UE measurement errors
· For angle-based positioning methods, at least the following error sources are considered for determination of integrity
· TRP location
· TRP/UE Measurement (e.g., AoA, RSRP, RSRPP)
· FFS : Effect of multipath/NloS channels on TRP/UE measurement errors
· FFS : Further study identification of error sources resulting from the multipath/NloS channel/radio propagation environment, including multipath/NloS channel itself as an error source
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Other error sources are not precluded




Inter-TRP synchronization
For timing based positioning methods, the inter-TRP synchronization should be considered as an error source, as suggested by many companies in their contributions for RAN1#109-e. If there is mis-alignment on the synchronization between TRPs, the time difference between those TRPs does not correctly reflect the difference of distances from those TRPs.

TRP location and TRP beam antenna information
As captured in the agreement, inaccurate TRP location in assistance data would be an error source. As for angle based positioning methods, consideration of TPR location may not be sufficient, and TRP beam antenna information would need to be considered as an error source.

TRP/UE measurement 
In addition to the above mentioned preliminary information for positioning, TRP/UE measurement accuracy would have impacts on positioning performance, and as such it should be also considered as an error source.

[bookmark: _Hlk109935455]ExpectedRSTD and ExpectedAoA/AoD
[bookmark: _Hlk109935353]These parameters are provided via assistance data. Basically, all the erroneous parameters in the assistance data would have impacts on positioning accuracy. However, we do not think all the parameters in the assistance data should be considered as error sources. As for these particular parameters ExpectedRSTD and ExpectedAoA/AoD, the network should provide proper values when configures. In addition, the modelling of error due to inaccurate ExpectedRSTD and ExpectedAoA/AoD would be very difficult. We should be careful to add these parameters to the list of error sources.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK37][bookmark: OLE_LINK38]
Based on the above discussions, we made the following proposal.
Proposal: 
· For timing based positioning methods, at least the following error sources are considered for determination of integrity
· Inter-TRP synchronization (e.g., RTD)
· TRP location
· TRP/UE Timing
· TRP/UE Measurement (e.g., ToA, Rx-Tx timing difference)
· FFS : Effect of multipath/NloS channels on TRP/UE measurement errors
· For angle-based positioning methods, at least the following error sources are considered for determination of integrity
· TRP location
· TRP/UE Measurement (e.g., AoA, RSRP, RSRPP)

Conclusion
In this contribution, we have the following proposals:
Proposal: 
· For timing based positioning methods, at least the following error sources are considered for determination of integrity
· Inter-TRP synchronization (e.g., RTD)
· TRP location
· TRP/UE Timing
· TRP/UE Measurement (e.g., ToA, Rx-Tx timing difference)
· FFS : Effect of multipath/NloS channels on TRP/UE measurement errors
· For angle-based positioning methods, at least the following error sources are considered for determination of integrity
· TRP location
· TRP/UE Measurement (e.g., AoA, RSRP, RSRPP)
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