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1	Introduction
During RAN #78, the study of NR UE positioning were proposed in [1].  Several motivation papers on the UE positioning in NR were also submitted (e.g., [2-4]). The issue has been further discussed during and after RAN#79 (e.g., [5-7]. In the latest draft for the revised in the revised NR WID[8] , the SI scopes is cummarised as follows:
· Study requirements, evaluation scenarios/methodologies to enable positioning in regulatory and commercial use cases [RAN1]
· Identify requirements such as accuracy, latency, capacity, coverage, and etc
· For evaluation purpose, radio layer level latency is considered rather than end-to-end latency.
· Define a representative number of evaluation scenarios for indoor and outdoor
· One use case representing indoor (e.g. Indoor Office as a baseline)
· One use case representing outdoor (UMi-street canyon and UMa scenario as baseline)
· One macro deployment from TR37.857 for FR1
· Note: Any specific deployment scenarios are also studied including evaluation scenarios for FR2.
· Define evaluation methodologies considering the above evaluation scenarios including:
· System parameters including operating bands for both FR1 and FR2 at least for RAT-dependent (NR-based) positioning and for hybrid of RAT-dependent and RAT-independent positioning
· User dropping procedures
· Performance metrics to evaluate vertical/horizontal positioning and the above identified requirements
· The evaluation scenarios/methodologies developed for above regulatory aspects can be a baseline for other positioning evaluations at least by taking TR 37.857 into account.
· Study and evaluate potential solutions of positioning technologies based on the above identified requirements, evaluation scenarios/methodologies [RAN1]
· The solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas other positioning technologies are not precluded.
· Minimum bandwidth target (e.g. 5MHz) of NR with scalability is supported towards general extension for any applications.
· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2, RAN3]
· Common architecture with IoT and hybrid positioning.
· The positioning architectures should support standalone NR for both voice and data including IoT service.
· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.
· End-to-end latency is considered to developing positioning architecture.

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 evaluation methodologies for RAT-dependent positioning technologies both consider indoor and outdoor scenario and teke the deployment scenarios defined in TS 37.856 [15] into consideration.   The proposed system parameters of operation bands should include both above and below 6 GHz bands. The system parameters of NR-based RAT-dependent positioning technologies should support all operation band supported in NR since positioning technologies would be used to meet both the regulatory requirements and 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.   

In addition to exsiting RAT dependent positioning technologies, such as OTDOA, UTDOA, etc., which are developed for LTE systems under FR1, the massive MIMO in FR2 proposes the opportunity to use novel positioning methods to achieve highly accurate position and orientation estimations for NR. Beamforming, channel compression, or hybrid AOA+TOA based localization approach method may be introduced to mediate the impact of the multipath, especially for indoor environment, and to provide accurate estimates of both the distance and the orientation of the UE under LOS and non LOS (NLOS) propagation conditions.

Proposal 4: In addition to existing RAT-dependent positioning methods introduced for LTE, noval RAT-dependent positioning technologies should be explored for NR, especially for indoor environments.

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 5: .  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: .  In addition to existing RAT-dependent positioning methods introduced for LTE, noval RAT-dependent positioning technologies should be explored for NR, especially for indoor environments.  
· Proposal 5: .  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.   
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