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1 Introduction
This document provides a summary of email discussion entitled “[NR Positioning] Email discussion on Rel-16 scope of NR Positioning SI” to scope the objectives on New NR SI proposal “Study on NR Positioning Support” [1].
2 Email Kick-off 
The draft objectives shown in RAN#79 [2] are shown below.
	· Study RAT dependent positioning technologies based on Uu [RAN1]
· Define a representative number of evaluation scenarios to cover diverse use cases targeting commercial use cases as well as regulation

· One use case representing indoor, such as a factory (e.g. Indoor Office as a baseline)

· One use case representing outdoor, such as UMi-street canyon and UMa scenario

· One macro deployment from 37.857

· Define evaluation methodologies considering the above evaluation scenarios including at least:

· System parameters including operating bands below and above 6GHz

· User dropping procedures

· Performance metrics to evaluate vertical/horizontal positioning and the overall positioning accuracy and latency

· Study potential solutions of positioning technologies for RAT dependent positioning and hybrid of those [RAN1, RAN2]

· For RAT dependent technologies, the study is based on measurement of NR signals for DL/UL transmission

· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent and hybrid of NR dependent and independent positioning technologies on Uu (if needed; otherwise, need to be confirmed) [RAN2, RAN3]

· Note1: IoT use cases (UEs with narrow BW) are in scope

· Note2: Latency of positioning fix should be considered and the details of performance metrics can be discussed by RAN1 as a part of evaluation methodology


The following was proposed by moderator:
	(1)
Sidelink positioning

· There were comments that the general SL design beforehand is necessary to work on SL based positioning.

· V2X ranging can be separately handled under V2X SI.

· Proposal: No SL based positioning in Rel-16 NR Positioning SI. V2X ranging will not be treated in this SI.

(2)
IoT use case

· Some comments: Leave ‘IoT’ out in the objectives rather to use ‘narrow bandwidth (e.g. 5MHz)’ for NR

· Proposal: To remove IoT in Rel-16 NR Positioning SI, to delete Note 1, and to rather use Positioning based on narrow bandwidth operation (e.g. 5MHz)

(3)
Latency

· The latency aspect as performance metric has been already covered in the first bullet of objectives.

· Proposal: Delete Note 2 in objectives


3 Discussions & Inputs 
Together with initial discussion points shown in Section 2, the following issues were discussed. Based on the inputs, moderators’ proposals are also shown.

	Numbering
	Issues
	Discussion & Input
	Moderator’s proposals

	1
	Sidelink positioning
	· Acorn Technologies, ASUSTek, Qualcomm, Ericsson, Huawei, LGE, Fraunhofer, Nokia, Samsung: The scopes of PC5 and PC5+Uu positioning are handled in NR V2X SI discussion. Uu positioning (including vehicle UE) is handled under NR positioning.
	The scopes of PC5 and PC5+Uu positioning are handled in NR V2X SI discussion. Uu positioning (including vehicle UE) is handled under NR positioning.

	2
	IoT use case
	· Acorn Technologies, ASUSTek, Samsung, Ericsson: Use ‘narrow band operation (e.g. 5MHz)’ than IoT for positioning
· Qualcomm: Scoping ‘narrow band operation (e.g. 5MHz)’ in RAN1 and ‘IoT use case’ in RAN2/RAN3 including LPP evolution and efficient/low-complexity signaling
· T-Mobile USA: Positioning architectures should support standalone NR for both voice and data including IoT/MTM services.
· Huawei: Strive to have a common architecture and procedure and to avoid divergent discussions between NR positioning and 5G IoT. 

· KT: IoT should be the scope of NR positioning SI.
· Ericsson, Huawei, Nokia, CMCC: IoT use case should be within a scope of NR positioning and minimum bandwidth target (e.g. 5MHz) rather than tying with any particular use case.
	Scoping minimum bandwidth target (5MHz) with scalability in general terms in RAN1. 
Scoping IoT use cases for LPP evolution and efficient/low-complexity signaling while striving for a common architecture in RAN2/3.
Positioning architectures should support standalone NR for both voice and data including IoT/MTM services.

	3
	Latency
	· Acorn Technologies, ASUSTek, Samsung, Qualcomm, Ericsson: Latency aspect as performance metric will be discussed under evaluation methodologies
· CATT: End-to-end latency needs to be considered, but at least for RAN1 evaluation purpose the latency in radio link layer level can be evaluated.
· LGE: End-to-end latency is important to be studied particularly for V2X (or high speed UE) application.
	Overall end-to-end latency will be studied while RAN1 evaluation will take radio link layer level latency.

	4
	Regulatory requirements / NR based positioning
	· T-Mobile USA, Nokia: Any regulatory requirements should be prioritized over commercial use cases. The main scopes for the prioritization can be NR based ECID and OTDOA at the minimum.
	Any regulatory requirements should be prioritized over commercial use cases. 

	5
	Scope for RAT-dependent (NR based) positioning
	· T-Mobile USA, Huawei: ECID and OTDOA should be clearly stated for RAT-dependent (NR based) positioning as a scope.
· Huawei: UTDOA can be also studied.
· CATT: There might be another positioning methods for NR.
	ECID, OTDOA and UTDOA should be clearly stated for RAT-dependent (NR based) positioning as a scope with a note that other positioning methods are not precluded.

	6
	Deployment scenarios
	· Nokia: Further discussion may be needed on the details for the specific deployment scenarios (e.g. the proportion of indoor vs outdoor UEs for different use cases).
	The specific deployment scenarios (e.g. indoor / outdoor) will be discussed during SI as a part of evaluation methodologies.

	7
	Leftover from Rel-15
	· Nokia: We do not see the need for a statement about “left-over techniques” from Rel-15; the fact that a technique is not specified in one release does not necessarily mean it should be specified in the next release.
· ESA, Moderator: The leftover meant RTK/IMU based RAT-independent positioning methods which were introduced in Rel-15 LTE ePositioning WI, which have not been incorporated into Rel-15 NR WI.
	RTK/IMU based RAT-independent positioning will be specified by using Rel-15 LTE ePositioning in Rel-16 NR positioning work item (no need to be described in this SID).

	8
	Updating justification part
	· Fraunhofer, ESA: The reference in justification part has not been up to date (e.g. S1-181062 Positioning Requirements for Use Cases under Factories of the Future, or TR 22.804 Study on Communication for Automation in Vertical Domains (CAV)) and TR 22.872 Study on positioning use cases
	Update justification to include the reference “TR 22.804 Study on Communication for Automation in Vertical Domains (CAV)” and “TR 22.872 Study on positioning use cases”. 

	9
	Clarification of hybrid positioning
	· ESA, CATT: The current wording of ‘hybrid’ positioning seems not clear whether or not to consider hybrid of RAT-dependent and RAT-independent positioning methods in addition to any hybrid within RAT-dependent positioning methods.
	To clarify hybrid positioning methods consider hybrid of RAT-dependent and RAT-independent positioning methods in addition to hybrid within RAT-dependent positioning methods.

	10
	SI scope discussion ordering
	· Ericsson: 
The details about signals, scenarios, BW, and requirements (accuracy, latency, capacity, coverage,…) needs to be one early discussion to take in the SI
	The early discussions of the SI will consider the details about signals, scenarios, bandwidth and requirements (e.g. accuracy, latency, capacity, coverage, etc.).

	11
	SID support
	· Acorn Technologies, ASUSTek, Spirent Communications, Telefonica
	To update the supporting companies in SID if approved

	12
	Study for RAN-independent positioning method
	· ZTE, ESA, U-Blox: RAT-independent positioning methods should be also studied in SI.
	Not precluding the possibility to study RAT-independent positioning method with lower priority


4 Objectives Update 

According to Section 3, the updated objectives are shown below.
	The objective of this study item is to evaluate potential solutions to address NR positioning requirements as defined in TR 38.913, TS 22.261, TR 22.872 and TR 22.804 while considering E911 requirements by analysing positioning accuracy (including latitude, longitude and altitude), availability, reliability, latency, network synchronization requirements and/or UE/gNB complexity to perform positioning, and taking into account a preference to maximize synergy where possible with existing positioning support for E-UTRAN. This SI covers RAT dependent, RAT independent, and hybrid of those positioning technologies (hybrid of RAT-dependent positioning techniques as well as hybrid of RAT-dependent and RAT-independent positioning technologies).

This study item will study both NR-based RAT-dependent as well as RAT-independent and hybrid positioning methods to address regulatory as well as commercial use cases. The first priority will be to evaluate scalable positioning solutions of RAT-dependent (NR based) positioning methods in both FR1 and FR2 for regulatory use cases such as ECID, OTDOA and UTDOA in order to be also applied for other use case scenarios while other positioning methods as RAT-dependent positioning are not precluded, in order to have parity with LTE based positioning for regulatory requirements. Sidelink (including V2V) and Sidelink+Radiolink (including V2X) based positioning study are not part of this SI scopes whereas general radio link based positioning will also take high speed UEs into account.

· 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.




5 Conclusion 
Based on the discussions, inputs and objectives from email discussion, it is proposed to approve ‘New SID: Study on NR positioning support’ [3] in RAN#80 as Rel-16 study item.
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