9.5 Study on expanded and improved NR positioning

Please refer to RP-222616 for detailed scope of the SI.
R1-2210037
Work Plan for Study Item on Expanded and Improved NR Positioning
Intel Corporation, CATT, Ericsson

R1-2210233
Draft TR 38.859 v020: Study on expanded and improved NR positioning
Intel, CATT, Ericsson

9.5.1 Sidelink positioning
/This one is to use NWM – please use 110bis-e-NWM-R18-Pos-01 as the document name
[110bis-e-R18-Pos-01] Email discussion on incoming SA2 LS in R1-2208338 on terminology alignment for ranging/sidelink positioning by October 14 – Qun Zhao (Xiaomi)

9.5.1.1 Evaluation of SL positioning
[110bis-e-R18-Pos-02] Email discussion on evaluation of SL positioning by October 19 – Chuangxin (ZTE)

· Check points: October 14, October 19

Including evaluation methodology and performance evaluation results
R1-2208363
Evaluation of SL positioning
Nokia, Nokia Shanghai Bell

R1-2208452
SL positioning evaluations
Huawei, HiSilicon

R1-2208647
Evaluation of sidelink positioning performance
vivo

R1-2208820
Evaluation methodology and results of SL positioning
OPPO

R1-2208980
Evaluation methodology and performance evaluation for SL positioning
CATT, GOHIGH

R1-2209104
Discussion on evaluation of SL positioning
Sony

R1-2209212
Discussion on evaluation of SL positioning
ZTE, CMCC

R1-2209290
Discussion on evaluation of sidelink positioning
xiaomi

R1-2209392
SL Positioning Evaluation and Performance
Lenovo

R1-2209459
Summary #1 for SL positioning evaluation
Moderator (ZTE)

R1-2209460
Summary #2 for SL positioning evaluation
Moderator (ZTE)

R1-2209482
Discussion on evaluation of SL positioning
LG Electronics

R1-2209486
Evaluation results for SL positioning
InterDigital, Inc.

R1-2209735
Discussion on Evaluation for SL Positioning
Samsung

R1-2209782
SL positioning scenarios
Sharp

R1-2209989
Sidelink Positioning Evaluation Assumptions and Results
Qualcomm Incorporated

R1-2210038
Evaluation of SL positioning
Intel Corporation

R1-2210111
Evaluation results and observations on V2X and IIoT use case for sidelink positioning
CEWiT

R1-2210174
Evaluation of NR SL positioning and ranging
Ericsson
R1-2209459
Summary #1 for SL positioning evaluation
Moderator (ZTE)

Observation
The performance analysis for Rel-18 SL positioning shows that, with increasing of bandwidth of SL PRS, the positioning accuracy improves for both absolute positioning and relative positioning/ranging for all evaluated scenarios.
Proposed Observation 2.2-1: 
For V2X use case in highway scenario, 13 sources ( [Huawei 2], [vivo 3], [OPPO 4], [CATT, GOHIGH 5], [Sony 6], [ZTE,CMCC 7], [Lenovo 9], [LG 10],  [Samsung 12], [Qualcomm 14], [Intel 15], [CEWiT 16],  [Ericsson 17]) provide simulation results for FR1, and 1 source ( [CEWiT 16] ) provide simulation results for FR2. 
· In highway scenarios, based on the results by a majority of sources, the target requirement set A of absolute horizontal accuracy or [relative horizontal accuracy or distance accuracy of ranging] or distance accuracy of ranging may be achievable by larger bandwidths, e.g. 40MHz or 100MHz, but the target requirement set B may not be achievable even by 100MHz.
· For absolute horizontal accuracy, the results were provided by 13 sources
· The requirement 1.5m@90% (Set A)
· is achieved with 20MHz bandwidth in contributions from 3 sources ( [ZTE,CMCC 7] [Lenovo 9] [CEWiT 16] ), 
· and is achieved with at least 40MHz bandwidth in contributions from 4 sources ( [Huawei 2] [CATT, GOHIGH 5] [LG 10] [Samsung 12] ), 
· and is achieved with at least 100MHz bandwidth in contributions from 4 sources ( [vivo 3] [OPPO 4] [Sony 6] [Ericsson 17] )
· and is NOT achieved with 100MHz bandwidth in contributions from 2 sources ( [Qualcomm 14] [Intel 15] )
· The requirement 0.5m@90% (Set B) 
· is achieved with 40MHz in contribution from 1 source ( [Samsung 12] )
· and is achieved with at least100MHz in contributions from 3 sources ( [Huawei 2], [CATT, GOHIGH 5], [ZTE,CMCC 7] )
· and is NOT achieved with100MHz bandwidth in FR1 or 400MHz in FR2 in contributions from 8 sources ( [vivo 3], [OPPO 4], [Sony 6] [Lenovo 9], [Qualcomm 14], [Intel 15], [CEWiT 16], [Ericsson 17] )
· For absolute vertical accuracy, the results were provided by 1 source out of 13 sources
· The requirement 3m@90% (Set A)
· is achieved with at least 100MHz bandwidth  in contribution from 1 source ( [ZTE,CMCC 7] ),
· The requirement 2m@90% (Set B)
· is NOT achieved with 100MHz bandwidth in contribution from 1 source ( [ZTE,CMCC 7] ),
· For relative horizontal accuracy, the results were provided by 5 sources out of 13 sources
· The requirement 1.5m@90% (Set A) 
· is achieved with at least 40MHz bandwidth  in contributions from 2 sources ( [Huawei 2], [CATT, GOHIGH 5] )
· and is achieved with at least 100MHz bandwidth  in contribution from 1 source ( [CEWiT 16] )
· and  is NOT achieved with 100MHz bandwidth in contributions from 2 sources ( [vivo 3] [Sony 6] )
· The requirement 0.5m@90% (Set B) 
· is NOT achieved with 100MHz bandwidth in FR1 or 400MHz in FR2 in contributions from 5 sources ( [Huawei 2], [vivo 3], [CATT, GOHIGH 5], [Sony 6], [CEWiT 16] )
· For distance accuracy of ranging, the results were provided by 9 source out of 13 sources
· The requirement 1.5m@90% (Set A) 
· is achieved with 20MHz bandwidth  in contributions from 5 sources ([Huawei 2], [vivo 3], [CATT, GOHIGH 5], [ZTE,CMCC 7], [CEWiT 16] )
· and is achieved with at least 40MHz bandwidth  in contribution from 1 source ( [LG 10] )
· and is achieved with at least 100MHz bandwidth  in contributions from 3 sources ( [Lenovo 9],  [Qualcomm 14], [Intel 15] )
· The requirement 0.5m@90% (Set B) 
· is achieved with at least 40MHz in contributions from 3 sources ( [Huawei 2], [vivo 3], [CEWiT 16] )
· and is achieved with at least 100MHz in contributions from 2 sources ( [CATT, GOHIGH 5], [ZTE,CMCC 7] )
· and is NOT achieved with 100MHz bandwidth in contributions from 3 sources ( [Lenovo 9],  [Qualcomm 14], [Intel 15] )
· For angle accuracy of ranging, the results were provided by 6 sources out of 13 sources
· The requirement 15°@90% (Set A) 
· is achieved with 20MHz bandwidth  in contributions from 5 sources ( [Huawei 2], [vivo 3] ,[CATT, GOHIGH 5], [Sony 6], [Lenovo 9] )
· and is achieved with 40MHz bandwidth  in contribution from 1 source ( [ZTE,CMCC 7] )
· The requirement 8°@90% (Set B) 
· is achieved with 20MHz in contributions from 3 sources ( [Huawei 2], [Sony 6], [Lenovo 9] )
· and is achieved with at least 40MHz in contributions from 3 sources ( [vivo 3], [CATT, GOHIGH 5], [ZTE,CMCC 7] )
Note: at least the number of sources and the references can be further updated in next meeting depending on companies’ update of simulation results. 
Observation
The performance analysis for Rel-18 SL positioning shows that different SL positioning methodscan be used to determine absolute position of a target UE:  
· Simulation results based SL-TDOA were provided in contributions from 10 sources ([Nokia 1], [OPPO 4], [CATT, GOHIGH 5], [Sony 6], [ZTE,CMCC 7], [Lenovo 9], [LG 10], [InterDigital 11], [Intel 15], [CEWiT 16])
· Simulation results based on SL-RTT (multi-RTT) were provided in contributions from 6 sources ([Huawei 2], [vivo 3], [LG 10], [InterDigital 11], [Qualcomm 14], [Samsung 12])
· Simulation results based on two anchors SL-AOA and single anchor SL-TOA+AOA were provided in contribution from 1 source ( [Lenovo 9])
Note: at least the number of sources and the references can be further updated in next meeting depending on companies’ update of simulation results. 
Proposed Observation 3.2-1(R1): (for 1st GTW)
The performance analysis for Rel-18 SL positioning shows that different SL positioning methods can be used to determine relative positioning/ ranging between two UEs: 
· Simulation results based on SL-RTT with or without AOA were provided in contributions from 10 sources ( [Huawei 2], [vivo 4], [CATT,GOHIGH 5], [Sony 6], [ZTE,CMCC 7], [Xiaomi 8], [Lenovo 9], [LG 10],  [Qualcomm 14], [Intel 15] )
· Results based SL-TDOA were provided in contribution from 1 source ( [CEWiT 16] )
· One-way ranging

Note: at least the number of sources and the references can be further updated in next meeting depending on companies’ update of simulation results. 
R1-2209460
Summary #2 for SL positioning evaluation
Moderator (ZTE)
9.5.1.2 Potential solutions for SL positioning
[110bis-e-R18-Pos-03] Email discussion on potential solutions for SL positioning by October 19 – Alex (Qualcomm)

· Check points: October 14, October 19

R1-2208364
Potential solutions for SL positioning
Nokia, Nokia Shanghai Bell

R1-2208372
Potential solutions for sidelink positioning
FUTUREWEI

R1-2208453
Discussion on SL positioning solutions
Huawei, HiSilicon

R1-2208558
Discussion on potential solutions for SL positioning
Spreadtrum Communications

R1-2208648
Discussion on potential solutions for sidelink positioning
vivo

R1-2208773
Discussion on potential solutions for sidelink positioning
China Telecom

R1-2208821
Discussion on potential solutions for SL positioning
OPPO

R1-2208981
Discussion on potential solutions for SL positioning
CATT, GOHIGH

R1-2209058
Potential solutions for SL positioning
Intel Corporation

R1-2209105
Consideration on potential solutions for SL positioning
Sony

R1-2209151
Discussion on potential solutions for SL positioning
NEC

R1-2209213
Discussion on potential solutions for SL positioning
ZTE

R1-2209291
Discussion on sidelink positioning solutions
xiaomi

R1-2209341
Discussion on potential solutions for SL positioning
CMCC

R1-2209393
Potential SL Positioning Solutions
Lenovo

R1-2209483
Discussion on potential solutions for SL positioning
LG Electronics

R1-2209487
Potential solutions for SL positioning
InterDigital, Inc.

R1-2209533
Potential solutions for SL positioning 
Faunhofer IIS, Fraunhofer HHI

R1-2209589
Discussions on Potential solutions for SL positioning
Apple

R1-2209675
Discussion on potential solutions for SL positioning
DENSO CORPORATION

R1-2209736
Discussion on Potential Solutions for SL Positioning
Samsung

R1-2209783
Views on potential solutions for SL positioning
Sharp

R1-2209797
Discussion on sidelink positioning
ASUSTeK

R1-2209907
Discussion on potential solutions for SL positioning
NTT DOCOMO, INC.

R1-2209990
Potential Solutions for Sidelink Positioning
Qualcomm Incorporated

R1-2210097
The potential solutions for sidelink positioning
MediaTek Inc.

R1-2210102
Considerable solutions on sidelink positioning in NR
ITL

R1-2210112
Discussion on enhancements for sidelink based positioning
CEWiT

R1-2210175
On potential solutions for SL positioning
Ericsson

R1-2210341
Moderator Summary #1 on potential solutions for SL positioning
Moderator (Qualcomm Incorporated)
Agreement
· With regards to the RTT-type solutions using SL, down-select between the following 2 alternatives: 

· Alt. 1: it corresponds to a single-sided RTT method

· Alt. 2: it may correspond to either a single-sided or double-sided RTT method

· With regards to the double-sided RTT, 

· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift

· Study the order of the SL-PRS transmissions for double-sided RTT

· Study the impact of UE mobility

· FFS study whether there is or what is the spec impact of double-sided RTT method
· Note: the above may correspond to RTT with one or multiple devices
Agreement
For the study of SL-AoA positioning method, 

· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 

· FFS: Definition of the measurements

· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)
Agreement
With regards to SL-TDOA positioning method for SL-only positioning,

· It corresponds to a method where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (i.e. UL-TDOA-like operation) at least for the purpose of absolute positioning estimation of the target UE

· Study the detailed procedure, necessary signalling for SL-TDOA, method(s) to mitigate impact of synchronization error between multiple anchor UEs including whether such method(s) are needed.
Proposed addition to the definition of anchor UE:
An anchor UE could be UE-type RSU.
9.5.2 Improved positioning accuracy, integrity, and power efficiency 

9.5.2.1 Solutions for integrity of RAT dependent positioning techniques
[110bis-e-R18-Pos-04] Email discussion on solutions for integrity of RAT dependent positioning techniques by October 19 – Fumihiro (InterDigital)

· Check points: October 14, October 19

R1-2208454
Error source for NR RAT-dependent positioning
Huawei, HiSilicon

R1-2208480
Discussion on integrity of RAT dependent positioning
BUPT

Withdrawn

R1-2208511
Discussion on integrity of RAT dependent positioning
BUPT

Late submission

R1-2208512
Discussion on integrity of RAT dependent positioning
BUPT

Late submission

R1-2208513
Discussion on integrity of RAT dependent positioning
BUPT

Late submission

R1-2208514
Discussion on integrity of RAT dependent positioning
BUPT

Late submission

R1-2208515
Discussion on integrity of RAT dependent positioning
BUPT

Late submission

R1-2208516
Discussion on integrity of RAT dependent positioning
BUPT

R1-2208649
Discussion on solutions for integrity of RAT-dependent positioning
vivo

R1-2208735
Views on solutions for integrity of RAT-dependent positioning techniques
Nokia, Nokia Shanghai Bell

R1-2208800
Discussions on Integrity for NR Positioning
OPPO

R1-2208982
Discussion on solutions for integrity of RAT dependent positioning techniques
CATT

R1-2209002
Discussion on error sources for RAT dependent positioning
Spreadtrum Communications

R1-2209106
Discussion on Error Sources for Integrity of NR Positioning
Sony

R1-2209214
Discussion on integrity of RAT dependent positioning
ZTE

R1-2209292
Error source for NR RAT-dependent positioning integrity
xiaomi

R1-2209342
Discussion on integrity for RAT-dependent positioning
CMCC

R1-2209394
Integrity aspects for RAT-dependent positioning
Lenovo

R1-2209488
Discussion on integrity for RAT dependent positioning techniques
InterDigital, Inc.

R1-2209737
Discussion on Integrity of RAT Dependent Positioning
Samsung

R1-2209784
Views on solutions for integrity of RAT dependent positioning techniques
Sharp

R1-2209908
Discussion on solutions for integrity of RAT dependent positioning techniques
NTT DOCOMO, INC.

R1-2209991
Integrity for RAT dependent positioning
Qualcomm Incorporated

R1-2210176
Error Sources characterization for integrity of RAT dependent positioning techniques
Ericsson

R1-2210274
FL summary #1 on integrity of RAT dependent positioning techniques
Moderator (InterDigital, Inc.)
Agreement
· The following distributions are identified as candidates for modeling of the distribution for inter-TRP synchronization error (e.g., NR-RTD-Info in TS 37.355)
· Uniform distribution

· Note: this may already be consistent with the existing parameter NR-RTD-Info in TS 37.355

· Normal distribution

· Note: it is up to RAN2 how to use the identified distributions

Agreement
· For LMF-based positioning integrity mode, TRP location (e.g., Geographical Coordinates in TS 38.455) is an error source for DL-TDOA, DL-AoD, UL-TDOA, UL-AoA and multi-RTT.
· Note : Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

· FFS : Specification impact of TRP location as an error source for LMF-based positioning integrity mode
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity)
Agreement
· Study the following alternatives for expression of angle of arrival measurement error for determination of positioning integrity for UL-AoA, and down select between Alt 1 and Alt 2:
· Alt. 1 : No conversion (e.g., the measurement error is expressed as error in AoA or ZoA in LCS/GCS)

· Alt. 2 : conversion function ( defined function of AoA/ZoA in LCS)

· FFS : Distribution of AoA measurement error for an NLOS/LOS link

· FFS : Other Details (e.g., mean, standard deviation)

Agreement
· Timing measurement error can be modeled as Normal distribution.

· Note : The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
· Note: it is assumed that the timing measurement error is associated with the first path
· Note: it is up to RAN2 how to use the identified distribution

9.5.2.2 Improved accuracy based on NR carrier phase measurement
[110bis-e-R18-Pos-05] Email discussion on improved positioning accuracy based on NR carrier phase measurement by October 19 – Ren (CATT)

· Check points: October 14, October 19

R1-2208455
Discussion on NR carrier phase positioning
Huawei, HiSilicon

R1-2208650
Discussion on carrier phase measurement enhancements
vivo

R1-2208736
Views on improved accuracy based on NR carrier phase measurement
Nokia, Nokia Shanghai Bell

R1-2208774
Discussion on improved accuracy based on NR carrier phase measurement
China Telecom

R1-2208801
Discussions on Carrier Phase Measurement for NR Positioning
OPPO

R1-2208983
Discussion on improved accuracy based on NR carrier phase measurement
CATT

R1-2209059
Carrier phase positioning in NR systems
Intel Corporation

R1-2209152
Discussion on NR carrier phase positioning
NEC

R1-2209215
Discussion on carrier phase measurement based positioning
ZTE

R1-2209293
Improved accuracy based on NR carrier phase measurement
xiaomi

R1-2209343
Discussion on carrier phase positioning
CMCC

R1-2209395
On NR carrier phase measurements
Lenovo

R1-2209489
Discussion on positioning based on NR carrier phase measurement
InterDigital, Inc.

R1-2209534
NR carrier phase measurements for positioning 
Faunhofer IIS, Fraunhofer HHI

R1-2209543
Discussion on double difference method and gNB synchronization
Locaila

R1-2209546
Views on NR carrier phase measurement for positioning accuracy enhancement
IIT Kanpur, CEWiT

R1-2209738
Discussion on NR Carrier Phase Measurement
Samsung

R1-2209785
Views on improved accuracy based on NR carrier phase measurement
Sharp

R1-2209805
Discussion on OFDM based carrier phase measurement in NR
LG Electronics

R1-2209909
Discussion on improved accuracy based on NR carrier phase measurement
NTT DOCOMO, INC.

R1-2209992
Phase Measurements in NR Positioning
Qualcomm Incorporated

R1-2210099
On NR carrier phase measurement
MediaTek Inc.

R1-2210177
Improved accuracy based on NR carrier phase measurement
Ericsson

R1-2210267
FL Summary #1 for improved accuracy based on NR carrier phase measurements
Moderator (CATT)

Agreement
The existing DL PRS and UL SRS for positioning can be re-used as the reference signals to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning. 
· FFS: Whether to consider enhancements of the existing DL PRS and UL SRS for better positioning performance
Agreement
For UE-assisted NR carrier phase positioning, at least consider the following options 

· the difference between the carrier phase measured from the DL PRS signal(s) of the target TRP and the carrier phase measured from the DL PRS signal(s) of the reference TRP.

· the carrier phase measured from the DL PRS signal(s) of a TRP

Agreement
Make the following modification to the previous agreement on the initial phase model with an additional note:

· In the evaluation of NR carrier phase positioning, the offset between both the initial phase of the transmitter and the initial phase of the receiver can be modeled as a independent random variables uniformly distributed within [0, X2pi].

· Note: The initial phase of a transmitter applies to all subcarriers of the same carrier frequency associated with the transmitter, and the initial phase of a receiver applies to all subcarriers of the same carrier frequency associated with the receiver.

Proposal
· Add a row of "PRU deployment" in Table B.4.X.1-1: NR carrier phase positioning enhancements – evaluation scenarios and parameters” in TR 38.859. 

R1-2210268
FL Summary #2 for improved accuracy based on NR carrier phase measurements
Moderator (CATT)

R1-2210269
FL Summary #3 for improved accuracy based on NR carrier phase measurements
Moderator (CATT)
9.5.2.3 LPHAP (Low Power High Accuracy Positioning)

Including discussions on requirements, evaluations, and potential enhancements.
[110bis-e-R18-Pos-06] Email discussion on LPHAP by October 19 – Jingwen (CMCC)

· Check points: October 14, October 19

R1-2208456
Evaluation and solutions for LPHAP
Huawei, HiSilicon

R1-2208517
Discussion on Low Power High Accuracy Positioning
Quectel

R1-2208559
Discussion on evaluation on LPHAP
Spreadtrum Communications

R1-2208651
Discussion on Low Power High Accuracy Positioning
vivo

R1-2208737
Views on LPHAP
Nokia, Nokia Shanghai Bell

R1-2208802
Disucssion on Low Power High Accuracy Positioning
OPPO

R1-2208984
Discussion on Low Power High Accuracy Positioning
CATT
R1-2210242
Discussion on Low Power High Accuracy Positioning
CATT
Revision of R1-2208984
R1-2209060
On Low Power High Accuracy Positioning
Intel Corporation

R1-2209107
Discussion on Low Power High Accuracy Positioning
Sony

R1-2209216
Discussion on low power high accuracy positioning
ZTE

R1-2209294
Discussion on Low Power High Accuracy Positioning
xiaomi

R1-2209344
Discussion on low power high accuracy positioning
CMCC

R1-2209345
Summary for low power high accuracy positioning
Moderator (CMCC)

R1-2209396
LPHAP considerations
Lenovo

R1-2209490
Discussions on Low Power High Accuracy Positioning (LPHAP) techniques
InterDigital, Inc.

R1-2209739
Discussion on LPHAP
Samsung

R1-2209786
Views on low power high accuracy positioning
Sharp

R1-2209806
Discussion on LPHAP in idle/inactive state
LG Electronics

R1-2209910
Discussion on Low Power High Accuracy Positioning
NTT DOCOMO, INC.

R1-2209993
Requirements, Evaluations, Potential Enhancements for Low Power High Accuracy Positioning
Qualcomm Incorporated

R1-2210178
Evaluations for Low Power High Accuracy Positioning
Ericsson
R1-2209345
Summary for low power high accuracy positioning
Moderator (CMCC)
9.5.3 Positioning for RedCap UEs
Including performance evaluation of existing positioning procedures and measurements with RedCap UEs. The result of the evaluation will be used to assess the necessity of enhancements and, if needed, identify enhancements.
[110bis-e-R18-Pos-07] Email discussion on positioning for RedCap UEs by October 19 – Florent (Ericsson)

· Check points: October 14, October 19

R1-2208457
Discussion on RedCap positioning
Huawei, HiSilicon

R1-2208652
Discussion on positioning for RedCap UEs
vivo

R1-2208738
Views on Positioning for RedCap UEs
Nokia, Nokia Shanghai Bell

R1-2208803
Discussion on Positioning for RedCap Ues
OPPO

R1-2208985
Discussion on positioning for RedCap UEs
CATT

R1-2209061
Enhancements for positioning for RedCap UEs
Intel Corporation

R1-2209108
Considerations on positioning for RedCap UEs
Sony

R1-2209153
Discussion on positioning support for RedCap UEs
NEC

R1-2209217
Discussion on Positioning for RedCap UE
ZTE

R1-2209346
Discussion on RedCap positioning
CMCC

R1-2209397
Positioning for RedCap devices
Lenovo

R1-2209491
Discussions on positioning for RedCap UEs
InterDigital, Inc.

R1-2209590
Discussions on Positioning for RedCap Ues
Apple

R1-2209740
Discussion on Positioning for RedCap UEs
Samsung

R1-2209787
Views on positioning for RedCap UEs
Sharp

R1-2209807
Discussion on positioning support for RedCap Ues
LG Electronics

R1-2209911
Discussion on positioning for RedCap UEs
NTT DOCOMO, INC.

R1-2209994
Positioning for Reduced Capability UEs
Qualcomm Incorporated

R1-2210179
Positioning for RedCap Ues
Ericsson
