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1 Introduction
This contribution includes a draft template for the follow up reflector email discussion on Rel-17 Positioning Enhancements, to be started after RAN#85.
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1. 	Introduction
As agreed at RAN#84 [1], the objective of this document is to collect companies’ views on NR positioning enhancements for Rel-17. The ultimate goal of this discussion is an agreement on the scope for a potential Work (and/or Study) Item for NR Positioning Enhancements in Rel-17.
The items identified in [1] comprise:
· [Positioning_enh] (moderator: Qualcomm)
· Factory/campus positioning, IoT, V2X positioning, 3D positioning, cm level accuracy, incl latency and reliability improvements
· NR-U positioning aspects
· Idle and inactive
The items can generally be divided into three main categories:
1. General enhancements to the Rel-16 NR positioning features, including (but not limited to):
a. 3D positioning (in particular vertical (height) positioning improvements);
b. High accuracy positioning (cm-level);
c. Low latency positioning;
d. Positioning in RRC Idle/Inactive states.
2. Extension of positioning support to new areas and specific use cases, including (but not limited to):
a. V2X positioning;
b. NR-U positioning aspects;
c. (Industrial-) IoT positioning aspects.
NOTE 1:	Positioning support specifically for Non-Terrestrial Networks (NTN) are discussed in the NTN email discussion [1] ("[Non_Terrestrial_Networks] (moderator: Thales)").
NOTE 2:	Aspects listed under item 1 above (e.g., high accuracy positioning, etc.) may also apply to items listed under 2.
3. RAN external positioning enhancements (e.g., GNSS enhancements); "RAT-Independent" positioning.

SA2 agreed on a Rel-17 study item on Enhancement to the 5GC Location Services [2] with expected completion date of March 2020. The main objective in SA2 is to study very high accuracy and low latency for IIoT and other use cases identified by SA1 [3].
This email discussion is divided in two phases:

· Phase 1: Collection of company inputs. 
Companies are invited to provide their view on potential work areas and objectives for NR Positioning in Rel‑17. This includes a brief description of each objective, the motivation and justification (incl. the requirements/use cases being supported), and an identification of whether for study initially.
Deadline for Phase 1 input: Friday, October 18, 2019.
· Phase 2: Stabilization and prioritization of work areas and objectives.
After the deadline for Phase 1, the moderator will summarize the work areas and potential objectives from the individual companies. Work areas and objectives proposed by different companies which are overlapping may be combined, with any distinct variants also described. Companies are then invited to comment on these work areas and objectives (and variants) and provide their view on e.g. the priority for Rel-17, etc. 
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2. 	Collection of company input
Companies are invited to provide input on the following categories:
· Positioning Requirements and Use Cases.
· General NR Positioning Enhancements.
· Additional Technical Areas and Use Cases (e.g., compared to the general scope of the NR Positioning Rel-16 SI); incl. RAT-independent positioning aspects.
· Scenarios and Evaluation Methodology.
· Other topics and areas.

2.1	Positioning requirements and use cases
During the NR Rel-16 Positioning Study Item [4] a set of positioning requirements were identified for regulatory and commercial use-cases.
The service requirements for the 5G system are specified in [3], including positioning services requirements and high accuracy positioning requirements. The positioning services requirements (i.e., positioning accuracies better than 10 metre) were essentially the performance tagets for Rel-16 NR positioning methods [4].  
Companies are invited to provide their views on the use cases and associated performance targets for NR positioning in Rel-17. Example performance indicators and attributes for positioning use cases may include position accuracy (2D/3D), latency, scalability, reliability, UE and network complexity, etc.  Performance targets may be listed per user case or across all user cases.
	Company
	Views on the Positioning Requirements and use Cases

	
	

	
	

	
	

	
	

	
	



2.2	General NR Positioning Enhancements
Companies are invited to provide their view on potential work areas and objectives for NR Positioning in Rel 17. This includes a brief description of each task/objective together with the main motivation and justification, an identification of whether for study initially, and an indication of which requirement(s) are being supported. 
Example technical areas may include (but not limited to) any of the enhancements identified during Rel-16 NR positioning SI but not (or not fully) adressed in the Rel-16 WI (e.g., as summarized in TR 38.855 [4]).   
For each of the proposed objective, companies are requested to indicate one of the following options:
Option 1: Start normative work directly.
Option 2: Perform a study and, if agreed, continue with normative work in Rel-17.
Option 3: Study only in Rel-17.

	Company
	Main objective
	Motivation/Justification
	Main target use case/requirement 
	SI/WI

	Company Name
	Please provide a summary of what is intended to be achieved. E.g., "Positioning of UEs in RRC-IDLE and RRC-INACTIVE states".
	Please provide some brief justification for the proposed objective and any additional description or details as needed.
	Please indicate which requirement(s) proposed in section 2.1 are being supported (e.g., on accuracy, latency, etc. )
	Option 1,2,or 3


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2.3	Additional Technical Areas and Use Cases
Companies are invited to provide input on the positioning support for new/specific use cases and work areas beyond those discussed in section 2.2 above:
a. V2X positioning;
b. NR-U positioning;
c. (Industrial-) IoT positioning aspects.
d. "RAT-independent" positioning aspects.
Companies are requested to provide the motivation/use-case/justification and objective for each new technical area together with an indication on whether a study item phase is needed/recommended or whether normative work can begin immediately.
Option 1: Start normative work directly.
Option 2: Perform a study and, if agreed, continue with normative work in Rel-17.
Option 3: Study only in Rel-17.
2.3.1	V2X positioning
Rel-16 V2X communications using sidelink interface (PC5) is designed to operate in in-coverage, out of coverage and partial NW coverage scenarios in ITS and licensed bands in FR1/FR2. SA1 requirements related to V2X communications and positioning accuracy for V2X applications are captured in [5]. Companies are requested to provide scenarios, spectrum of operation along with objectives/motivation/justification and an identification of whether for study initially.
	Company
	Scenario
	Spectrum of Operation
	Main objective
	Motivation/Justification
	Main target use case/requirement
	SI/WI

	Company Name
	in-coverage, out of coverage and partial NW coverage
	ITS, licensed bands, FR1/FR2
	Please provide a summary of what is intended to be achieved.
	Please provide some brief justification for the proposed objective and any additional description or details as needed.
	Please indicate which requirement(s) are being supported
	Option 1,2,or 3


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



2.3.2	NR-U Positioning Aspects
Extension of NR positioning support in unlicensed spectrum was identified as a potential work area for Rel-17 (see section 1). Companies are requested to provide scenarios along with motivation/use-case/justification and objective for positioning support in unlicensed spectrum (NR-U) and an indication of whether for study initially.
	Company
	Scenario
	Main objective
	Motivation/Justification
	Main target use case/requirement 
	SI/WI

	Company Name
	E.g., Carrier aggregation between NR and NR-U, standalone NR-U, etc. [6]
	Please provide a summary of what is intended to be achieved. 
	Please provide some brief justification for the proposed objective and any additional description or details as needed.
	Please indicate which requirement(s) are being supported
	Option 1,2,or 3


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



2.3.3	(Industrial-) IoT Positioning Aspects
Factory/campus positioning/IoT was identified as a potential work area for Rel-17 (see section 1). Companies are requested to provide the motivation/use-case/justification and objective for positioning support specifically for (I)IoT aspects which are not already covered by the general enhancements discussed in section 2.2, together with an indication on whether a study item phase is needed/recommended or whether normative work can begin immediately.

	Company
	Main objective
	Motivation/Justification
	Main target use case/requirement 
	SI/WI

	Company Name
	Please provide a summary of what is intended to be achieved. 
	Please provide some brief justification for the proposed objective and any additional description or details as needed.
	Please indicate which requirement(s) are being supported
	Option 1,2,or 3


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2.3.4	RAT-Independent Positioning Aspects
Companies are requested to provide the motivation/use-case/justification and objective for "RAT-independent" positioning aspects together with an indication on whether a study item phase is needed/recommended or whether normative work can begin immediately.
	Company
	Main objective
	Motivation/Justification
	Main target use case/requirement 
	SI/WI

	Company Name
	Please provide a summary of what is intended to be achieved. 
	Please provide some brief justification for the proposed objective and any additional description or details as needed.
	Please indicate which requirement(s) are being supported
	Option 1,2,or 3


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2.4	Scenarios and evaluation methodology
During the NR Rel-16 Positioning Study Item [4] an evaluation methodology, scenarios and performance metrics were developed. Companies are invited to provide their views on whether any changes or additions to the evaluation methodology is required (e.g., any additional scenarios, channel models, parameter, etc.). If the need for any change and/or new scenario is required for a specific technical area and objective discussed in sections 2.2 and 2.3 above, please indicate the specific technical area. Please also indicate if any of the required additional evaluation methodologies and scenarios are available from other (e.g. non-positioning) studies. 
	Company
	Views on the evaluation methodology, scenarios, performance metrics

	
	

	
	

	
	

	
	

	
	



2.5	Other topics/areas
Companies are invited to provide views on topics (if any) other than those discussed above.
	Company
	View on other topics
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