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1	Introduction
During RAN #78, the study of NR UE positioning were proposed in [3] and [5].  Several motivation papers on the UE positioning in NR were also submitted [1], [2], and [4].   In RAN#76, some positioning technologies were included in the revised NR WID [6] to comply with regulatory requirements 
Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].
NB-network based CID and cell portion positioning along with RAT-independent positioning technologies were specified in NR Rel-15 to meet the regulatory requirements.   However, the UE Positioning framework is not yet studied and defined in RAN. NR-based RAT-dependent positioning technologies are also not yet studied.  In this contribution, CATT’s view on the scope of NR positioning study are presented and clarified to facilitate further discussion.
2.		Discussion
The objectives proposed in two Positioning SIDs in [3] and [5] are very similar.   The evaluation methodologies for RAT-dependent positioning technologies both consider indoor and outdoor scenario and teke the deployment scenarios defined in 37.856[11] into consideration.   The proposed system parameters of operation bands in [3] include both above and below 6 GHz bands.   In [5], the proposed system parameters focus on the operation band below 6 GHz.   The system parameters of NR-based RAT-dependent positioning technologies should support all operation band supported in NR since positioning technologies would not be used to meet the regulatory requirements but used for commercial location-based services.   It is important to have the positioning framework supporting all operation bands in NR.   Thus, we have the following proposals on the evaluation methodologies, 

Proposal 1:  The Evaluation Methodology of NR Positioning is based on TR37.856 Indoor positioning as the starting point.  
· Indoor and outdoor deployment scenarios, e.g., 
· Indoor - Indoor Office scenario 
· Outdoor - UMi-street canyon and UMa scenario 
· System parameters including operating bands below and above 6GHz 

The other discussion point is whether V2X positioning should be included in the positioning SID.  NR V2X would be studied in parallel with the study of NR positioning.  The general positioning framework should include the architecture, interface, protocol, and NR physical layer signals used for NR-based RAT-dependent or hybrid positioning technologies.  V2X positioning technologies, such as network/UE- based vehicular positioning, should be part of the  NR positioning framework study. The architecture, interface, protocol and RAT-dependent/independent technologies for V2X should be designed together with generic UE positioning in the study of NR positioning famework.  The NR signals, such as downlink, uplink and sidelink, used for RAT-dependent positioning technologies should be designed and studied together in the NR positioning framework.   Since the sidelink framework is studied under NR V2X SID, the sidelink-based measurements for V2V positioning could be studied after the completion of the NR V2X study.   

Proposal 2:   V2X positioning technologies, such as network/UE- based vehicular positioning, should be part of the  NR positioning framework study. The architecture, interface, protocol and RAT-dependent/independent technologies for V2X should be designed together with generic UE positioning in the study of NR positioning famework.   The sidelink-based measurements for V2V positioning could be studied after the completion of the NR V2X study.   

The RAT dependent positioning technologies and hybrid solution in NR would be studied to comply with regulatory requirements and the demand of commercial applications.   The location-based applications would be the target applications in NR.  The demand of the accuracy in the UE positioning estimation has been pushed to the over the boundary of the limitation of Physics.  Additional techniques in improving the accuracy of UE positioning estimation should be investigated.  We propose to study the RAT-dependent technologies and Hybrid solution in the following,


Study RAT dependent technologies and hybrid solutions to meet the objectives in TR 38.913 and TS 22.261 
· RAT-dependent technologies: using NR signals 
· Wide band or narrow band signals, 
· Frequency carrier – inband or out-of-band
· Sidelink signals – sidelink assisted, V2X ranging
· Hybrid solution of RAT-dependent and RAT-independent, e.g.,
· Hybrid solution of GNSS and OTDOA/UTDOA
· WiFi assisted OTDOA /UTDOA/ECID
· Barometers + OTDOA/UTDOA/ECID
· Hybrid solution of NR and LTE signals

Proposal 3:  UE Positioning techniques, such as hybrid solution, in improving the accuracy of UE positioning estimation should be investigated in NR.   

The Study of NR positioning framework should have the general network architecture and distributed functionalities to support all positioning technologies, such as NR-based RAT dependent technologies, hybrid positioning technologies based on both NR and LTE signals, hybrid solution of NR signals and GNSS.  Thus, the NR system architecture for UE positioning should be designed to be flexible in functional distribution to support hybrid solution of combining different positioning technologies.   
The NR positioning architecture for location services, functional interfaces, protocol and procedures for supporting RAT dependent, RAT independent, and hybrid of RAT dependent and independent positioning technologies including the following, 
· Architectures and interfaces to support RAT independent positioning technologies
· Minimizing physical layer signals overhead, e.g., on-demand RS 
· Including sidelink signals and PC5 interfaces/protocol in the positioning architecture 
· Architectural and signalling support (e.g. reuse/extension of LPP/LPPa/RRC vs. new protocol, etc.)
· Signaling support for dynamic system information
· Architecture includes the Uu, PC5, network-to-UE relay and UE-to-UE relay interface  and protocol to support V2X positioning 

Proposal 4: .  The NR system architecture for UE positioning should be designed to be flexible in functional distribution to support hybrid solution of combining different positioning technologies.   
3	Conclusion
In this contribution, we provide CATT’s views on the NR Positioning study.  The scope of the NR Positioning study has been going on the email discussion, including principles, area of coverage and the specific technique, such as V2X positioning.   We provide the system analysis of the study of the NR positioning framework to elaborate CATT’s view on the scope of the Positioning SID with the following proposals,
· Proposal 1:  The Evaluation Methodology of NR Positioning is based on TR37.856 Indoor positioning as the starting point.  
· Indoor and outdoor deployment scenarios, e.g., 
· Indoor - Indoor Office scenario 
· Outdoor - UMi-street canyon and UMa scenario 
· System parameters including operating bands below and above 6GHz

· Proposal 2:   V2X positioning technologies, such as network/UE- based vehicular positioning, should be part of the  NR positioning framework study. The architecture, interface, protocol and RAT-dependent/independent technologies for V2X should be designed together with generic UE positioning in the study of NR positioning famework.   The sidelink-based measurements for V2V positioning could be studied after the completion of the NR V2X study.   

· Proposal 3:  UE Positioning techniques, such as hybrid solution, in improving the accuracy of UE positioning estimation should be investigated in NR. 
  
· Proposal 4: .  The NR system architecture for UE positioning should be designed to be flexible in functional distribution to support hybrid solution of combining different positioning technologies.   


References 
[bookmark: _Ref500259542]
[1] [bookmark: _Ref508357605]RP-172371, ”Motivation for new Study Item on NR UE Positioning”, CATT
[2] [bookmark: _Ref508357615]RP-172398, ” Motivation for SI on NR positioning support”, Intel Corporation
[3] [bookmark: _Ref508357518]RP-172746, ”New SID: Study on NR positioning support”, Intel Corporation, CATT, Qualcomm Inc.
[4] [bookmark: _Ref508357625]RP-172553, ”Motivation for new Study Item on high accuracy/low latency NR positioning”, Ericsson GmbH, Eurolab
[5] [bookmark: _Ref508357521]RP-172552, ”Study on high accuracy/low latency NR positioning”, Ericsson GmbH, Eurolab
[6] [bookmark: _Ref508369546]RP-171485, ”	Revision of WI: New Radio Access Technology”, NTT DOCOMO, INC.
[7] TS 22.261, ”Service Requirements for Next Generation New Services and Markets”
[8] TR22.862, ”SMARTER Use Cases and Potential Positioning Requirements”
[9] TR38.913, ”Study on scenarios and requirements for next generation access technologies”,
[10] TR22.872, ”Study on positioning use cases (5G_HYPOS)”
[11] [bookmark: _Ref508372857]TR37.857, ”Study on indoor positioning enhancements for UTRA and LTE”
[12] TR38.901, ”Study on channel model for frequencies from 0.5 to 100 GHz”


1

