
Page 1

[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #112-e	R3-212408
Electronic Meeting, May 17th – 28th, 2021

[bookmark: Source]Agenda item:	19.1  
Source: 	Intel Corporation, CATT, Ericsson
Title: 	Work Plan for NR Positioning Enhancements Work Item
Document for:	Discussion and Decision
Introduction
At the RAN#90 meeting, RAN1 completed the work on “Study Item on NR Positioning Enhancements” [1], the corresponding work item contained RAN1 related objectives was approved in [2]. At the RAN#91, RAN2 completed the work on “Study Item on NR Positioning Enhancements” [1], and the WID [2] was revised in [3] with following objectives:
· [bookmark: _Hlk67813685]Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 
· Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:
· The assistance information that will be used to support integrity determination
· The information that will be used to provide the positioning integrity KPIs and integrity results
· Support of integrity for UE-based and UE-assisted A-GNSS positioning.
[bookmark: _Hlk67595233]Note: This objective is applicable to NR and E-UTRA.
· Support the following enhancements of A-GNSS positioning  [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
Note: This objective is applicable to NR and E-UTRA.
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]
· Define extensions of signalling, protocol and procedure for NR positioning enhancement, as needed [RAN3] 
Notes: 
Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)
RAN working groups will take into account the work from other working group SA/CT which involves same objectives.

In this contribution, we provide tentative work plan on NR Positioning enhancements work item. Note that it is provided for information purpose only.


Work Plan for NR Positioning enhancements work Item
The work plan on RAN1, 2, 3 and 4 is provided in Table 1:
Table 1: RAN1, 2, 3 and 4 work plan
	Quarter
	Meeting #
	TU
	Work plan

	RAN#92e (June 2021)
	RAN1#104b
	1
	· Continue the discussion of the methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
· Continue the discussion of the procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA 
· Continue the discussion of the procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA
· Identify dependency with other WGs and send LS when necessary (e.g., the feasibility of the mitigation/calibration of UE Rx/Tx and/or gNB Rx/Tx timing delays)

	
	RAN2#113b
	1.5
	·  Start stage-2 discussion on the specification impacts and solutions.:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data;
· e.g. solution directions, collaboration with SA2, cover MO-LR, MT-LR, NI-LR, the impact on other groups, etc;
· Support positioning for UEs in RRC_ INACTIVE state (as per the priority mentioned in the WID):
· e.g. open issues raised in RAN2#113, allowed messages, procedure, framework, etc;
· On-demand transmission and reception of DL PRS
· e.g. procedure, framework, impact on other groups, etc;
· Identify parameters, necessary measurement and/or assistance information for LMF/UE initiated on demand DL-PRS from RAN2 perspective;
· Support of GNSS integrity;
· Support of BDS and NavIC;
· Not need for the online discussion;


	
	RAN1#105
	3
	· Attempt to finalize the methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
· Attempt to finalize the procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA
· Attempt to finalize the work related to the procedure, measurements, reporting, and signalling for improving the accuracy of DL AoD
· Start the discussion of the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
· Start the discussion of the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· Latency reduction related to the time needed to perform UE measurements; 
· Latency reduction related to the measurement gap
· Identify dependency with other WGs and send LS when necessary (e.g., the conclusions of RAN1 on the enhancements)

	[bookmark: _Hlk20474188]
	RAN2#114
	2
	· Continue the stage-2 discussion on the solutions details on:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data;
· Try to conclude e.g. solution directions and in collaboration with SA2, cover MO-LR, MT-LR, NI-LR, the impact on other groups, etc;
· Support positioning for UEs in RRC_ INACTIVE state (as per the priority mentioned in the WID):
· Try to conclude e.g.  allowed messages, general procedure, framework, impact on other groups, etc;
· On-demand transmission and reception of DL PRS
· Try to conclude, e.g. general procedure, framework, impact on other groups, etc;
· Check RAN1 opinion on RAN2 concluded parameters, necessary measurement and/or assistance information for LMF/UE initiated on demand DL-PRS from RAN2 perspective;
· Support of GNSS integrity;
· Support of BDS and NavIC;
· Assume proponent will provide the require changes on stage 2 and stage 3; May only treat them based on email discussion instead of online discussion, 

· Start stage 2 running CR; 
· Note: stage 2/stage 3 changes for BDS, NavIC and GNSS integrity can be maintained separately;

	
	RAN3#112
	1
	· Start discussion on the specifications impacts and solutions taking RAN2 progress into account:
· Identification of the protocols and the procedures that will require modifications to support:
· Improving the positioning accuracy of the Rel-16 NR positioning methods;
· improving the positioning latency of the Rel-16 NR positioning listed methods;
· supporting the reporting of measurements of UE in RRC_INACTIVE state;
· Supporting multipath/NLOS mitigation (input from RAN1 may be needed to identify the required changes);
· Supporting on-demand transmission and reception of DL-PRS;
· Identification of the impacts to support the enhancement for broadcast assistance data delivery:
· for GNSS integrity determination in NR and E-UTRA;
·  for A-GNSS enhancements in NR and E-UTRA;
NOTE: some points may be too early to discuss in the first meeting, RAN3 to focus on the available RAN2 and RAN1 agreements.

	
	RAN4#99
	0.25
	· Start the discussion on impact of positioning measurements on RRM measurements and vice versa.
· Identify the impacted positioning and RRM measurement requirements
· Start the discussion on measurement accuracy improvement for Rel-16 positioning measurements:
· Identify requirements which can be enhanced based on RAN1 and RAN2 agreements.
· Start the discussion on the scope of the requirements for positioning measurement in RRC_INACTIVE


	RAN#93e (Sept. 2021)
	RAN1#106
	2
	· Finalize the methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays (if not completed in RAN1#105)
· Finalize the procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA (if not completed in RAN1#105)
· Finalize the work related to the procedure, measurements, reporting, and signalling for improving the accuracy of DL AoD (if not completed in RAN1#105)
· Complete the study of the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation and decide whether to specify the enhancements in Rel-17
· Continue the discussion of the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· Latency reduction related to the time needed to perform UE measurements; 
· Latency reduction related to the measurement gap
· Start the discussion of the non-RAN1 lead objectives, including 
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data 
· Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions
· Handle the LS from other WGs if any 
· Identify dependency with other WGs and send LS to other WGs (RAN1’s conclusions on measurement time and measurement gap, etc.)

	
	RAN2#115
	2
	· Start the discussion on the stage 3 details for:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data;
· Support positioning for UEs in RRC_ INACTIVE state;
· On-demand transmission and reception of DL PRS
· Expect RAN1 inputs on parameters, necessary measurement and/or assistance information for LMF/UE initiated on demand DL-PRS from RAN1 perspective;
· Support of GNSS integrity;
· Support of BDS and NavIC;
· Identify the further discussion point based on previous email discussion and continue the checking on stage 2 and stage 3 details based on email discussion; 

· Start the discussion on RAN1/RAN4 led items accuracy,  multipath/NLOS mitigation, latency reduction (measurements and measurement gap), etc, if corresponding RAN1/RAN4 progress is mature enough. 
· Maintain the running stage 2, stage 3 CRs on above objectives;
Note: stage 2/stage 3 changes for BDS, NavIC and GNSS integrity can be maintained separately;


	
	RAN3#113
	1
	· Continue the discussions on positioning enhancements for signalling and procedures to support the objectives listed in the WID, taking other WGs progress into account.
· Continue the discussions on NRPPa and F1-AP impacts and capture agreements;
· Attempt producing first drafts of stage-2 and stage-3 CRs.
NOTE: progress may also depend on other groups.

	
	RAN4#100
	1
	· Further discussion on impact of positioning measurements on RRM measurements and vice versa.
· Analyse the impacted positioning and RRM measurement requirements
· Agree on simulation assumptions if simulations are needed.
· Send LS to RAN2 if need for any new signaling is identified. 
· Further discussion on measurement accuracy improvement for Rel-16 positioning measurements:
· Analyse requirements which can be enhanced based on RAN1 and RAN2 agreements.
· Agree on simulation assumptions if simulations are needed.
· Further discussion on the scope of the requirements for positioning measurement in RRC_INACTIVE
· Analyse the positioning measurement requirements
· Agree on simulation assumptions if simulations are needed.
· Start discussion on requirements for enhancements of A-GNSS positioning  


	RAN#94e (Dec. 2021) Rel-17 completion for RAN1
	RAN1#106b
	2
	· Further discussion of the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation if it is decided to specify the enhancements in Rel-17
· Attempt to complete the discussion of the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· Latency reduction related to the time needed to perform UE measurements; 
· Latency reduction related to the measurement gap
· Further discussion of the non-RAN1 lead objectives, including
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data 
· Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions
· Handle the LS from other WGs
· Identify dependency with other WGs and send LS to other WGs on the RAN1 agreements
· Prepare the list of higher layer parameters for NR positioning and send LS to RAN2/RAN3
· Prepare the list of RAN1 agreements and provide it to specification editors

	
	RAN1#107
	2
	· Complete any remaining open issues from physical layer aspects
· Update list of higher layer parameters (if necessary) and send it to RAN2/RAN3
· Discuss UE capabilities and provide initial input on UE capabilities for supporting Rel-17 NR positioning features from RAN1 perspective
· Update the list of RAN1 WG agreements and provide it to specification editors

	
	RAN2#116
	2
	· Continue the stage 3 discussion on:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data;
· Support positioning for UEs in RRC_ INACTIVE state;
· On-demand transmission and reception of DL PRS
· Support of GNSS integrity;
· Continue discussion on RAN1/RAN4 led items accuracy, multipath/NLOS mitigation, latency reduction (measurements and measurement gap), etc,  if any, 
· Start to capture RAN1 and RAN4 parameters and capabilities on e.g. accuracy, multipath/NLOS mitigation, latency reduction (measurements and measurement gap), etc,  if any;

· Attempt to finalize Stage 3 work for support of BDS and NavIC;

Note: stage 2/stage 3 changes for BDS, NavIC and GNSS integrity can be maintained separately;

	
	RAN3#114
	1
	· Continue discussing stage-2 and stage-3 CRs.
· Attempt to capture in stage-3 the information needed for the WID enhancements agreed in RAN1 and RAN2.
· Inputs from RAN1 and RAN2 (either via LS or by the rapporteur) may be beneficial at this stage. 


	
	RAN4#101
	1
	· Further discussion on impact of positioning measurements on RRM measurements and vice versa.
· Further analysis on the impacted positioning and RRM measurement requirements
· Analyse simulation results (if provided)
· Agree requirement framework
· Further discussion on measurement accuracy improvement for Rel-16 positioning measurements:
· Further analyse requirements which can be enhanced based on RAN1 and RAN2 agreements.
· Analyse simulation results (if provided)
· Agree requirement framework
· Further discussion on the scope of the requirements for positioning measurement in RRC_INACTIVE
· Further analyse requirements in RRC_INACTIVE
· Analyse simulation results (if provided)
· Agree requirement framework
· Further discussion on requirements for enhancements of A-GNSS positioning  
· Agree requirement framework

	RAN#95e (Mar. 2022) Rel-17 completion for RAN2, 3, 4 (core part)

	RAN1#107b
	
	Handle opening issues (e.g., the LSs from other WGs)

	
	RAN2#116b
	2
	
· Finalize Stage 3 work for:
· Support of GNSS integrity;
· Support of BDS and NavIC;
· Attempt to finalize Stage 3 work for:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data
· Support positioning for UEs in RRC_ INACTIVE state;
· On-demand transmission and reception of DL PRS;
· RAN1/RAN4 led items, e.g. accuracy, multipath/NLOS mitigation, latency reduction (measurements and measurement gap), etc, and corresponding RAN1/RAN4 parameters and capabilities;

Note: stage 2/stage 3 changes for BDS, NavIC and GNSS integrity should be merged into Rapporteur’s stage 2 and stage 3 CRs;


	
	RAN3#114b
	1
	· Attempt to finalize stage-2 and stage-3 CRs.
· Capture RAN1 and RAN2 parameters in NRRPa and F1AP.


	
	RAN4#101b
	1
	· Finalization of the core requirements:
· Agree on the CR for enhancing the impacted positioning and RRM measurement requirements
· Agree on the CR for requirements for improvement for Rel-16 positioning measurements:
· Agree on the CR for the requirements for positioning measurement in RRC_INACTIVE
· Agree on the CR on requirements for enhancements of A-GNSS positioning  
· Start discussion on performance requirements:
· Analyse positioning measurement accuracy requirements
· Simulation assumptions if needed
· Scope of positioning measurement test cases


	
	RAN1#108
	
	Handle opening issues (e.g., the LSs from other WGs)

	
	RAN2#117
	2
	Finalization of Stage 3 work, approve corresponding CRs

	
	RAN3#115
	1
	Finalization of Stage-2 and Stage-3 CRs.


	
	RAN4#102
	1
	· Further discussion on performance requirements:
· Finalization positioning measurement accuracy requirements
· Analyse simulation results
· Further discussion on positioning measurement test cases and worksplit



Note: the coordination between RAN1, 2 ,3, 4 and SA2 is expected during the WG discussion, e.g. potential LS exchange, take into account the progress in other WGs, etc. 
Conclusions
In this contribution, we have provided tentative work plan on NR positioning work item for information purpose only and hope it can help to facilitate preparation of contributions and work planning on NR positioning.
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