1.1 Study on NR Positioning Enhancements
Please refer to RP-200928 for detailed scope of the SI

R1-2006913
TP for additional scenarios and channel models in TR 38.857
Ericsson

1.1.1 Additional scenarios for evaluation

R1-2005251
Additional consideration on evaluation methodology
Huawei, HiSilicon

R1-2005710
Remaining issues on additional scenarios for evaluation of NR Positioning Enhancements
CATT

R1-2006427
Additional scenarios for evaluation of NR positioning
Nokia, Nokia Shanghai Bell

R1-2005283
Remaining Issues on Evaluation Assumptions
FUTUREWEI

R1-2005379
Discussion on additional scenarios for NR positioning evaluation
vivo

R1-2005462
Evaluation assumptions for NR positioning enhancements
ZTE

R1-2005577
Remaining Issues on Scenarios for Evaluation of NR Positioning
Sony

R1-2005877
Remaining details on additional scenarios for NR positioning evaluations
Intel Corporation

R1-2005990
Discussion on Scenarios for Evaluation
OPPO

R1-2006066
Additionnal scenarios for evaluation
BUPT

R1-2006148
Additional scenarios for evaluation
Samsung

R1-2006214
Remaining issues on target performance requirement of IIoT use case
CMCC

R1-2006238
UE mobility model for evaluation
InterDigital, Inc.

R1-2006374
Discussion on additional scenarios for evaluation for NR positioning
LG Electronics

R1-2006458
Additional scenarios for evaluation
Fraunhofer IIS, Fraunhofer HHI

R1-2006808
Considerations on Additional Scenarios for Evaluation
Qualcomm Incorporated

R1-2006914
Remaining details on additional scenarios for evaluation
Ericsson

[102-e-NR-Pos-Enh-Eval-Addl-Scenarios] Email discussion/approval on additional scenarios for evaluation until 8/20; address any remaining aspects by 8/26 – Florent (Ericsson)
R1-2007103
FL summary for additional scenarios for evaluation of NR positioning
Moderator (Ericsson)
R1-200xxxx
FL summary for additional scenarios for evaluation of NR positioning enhancements
Moderator (Ericsson)
Conclusion:

RAN1 will not define additional optional values for UE and gNB antenna heights for evaluations.
Conclusion:
RAN1 will not define additional details for the optional UE antenna configuration of 4 UE panels for evaluations.
Conclusion:

For power consumption evaluation, it is up to each company to detail their methodology (including power model) for evaluation.
Agreement:
Apply the timing errors as follows: 

· For each UE drop, 

· For each panel (in case of multiple panels)

· Draw a random sample for the Tx error according to [-2*Y,2*Y] and another random sample for the Rx error according to the same [-2*Y,2*Y] distribution. 
· For each gNB 

· For each panel (in case of multiple panels)

· Draw a random sample for the Tx error according to [-2*X,2*X] and another random sample for the Rx error according to the same [-2*X,2*X] distribution. 

· Any additional Time varying aspects of the timing errors, if simulated, can be left up to each company to report.

· For UE evaluation assumptions in FR2, it is assumed that the UE can receive or transmit at most from one panel at a time with a panel activation delay of 0ms.
1.1.2 Evaluation of achievable positioning accuracy and latency
R1-2005878
NR Positioning Performance in I-IoT Scenarios
Intel Corporation

R1-2005380
Evaluation of achievable positioning accuracy and latency
vivo

R1-2006459
Evaluation of positioning enhancements
Fraunhofer IIS, Fraunhofer HHI

R1-2005252
Performance evaluation for Rel-17 positioning
Huawei, HiSilicon

R1-2005463
Evaluation results based on NR Rel-16 positioning
ZTE

R1-2005578
Initial Views on Evaluation of Positioning Accuracy and Latency
Sony

R1-2005711
Discussion of evaluation of NR positioning performance
CATT

R1-2005991
Evaluation of NR positioning in IIOT scenario
OPPO

R1-2006067
Evaluation of achievable positioning accuracy and latency
BUPT

R1-2006149
Evaluation of achievable positioning accuracy and latency
Samsung

R1-2006197
Evaluation of DL-TDOA and DL-AoD techniques under IIOT scenarios
MediaTek Inc.

R1-2006215
Discussion on achievable positioning latency
CMCC

R1-2006239
Discussion on evaluation of latency
InterDigital, Inc.

R1-2006323
Considerations for Positioning Latency Evaluation
Lenovo, Motorola Mobility

R1-2006375
Discussion on evaluation of achievable positioning accuracy and latency for NR positioning
LG Electronics

R1-2006428
Initial results on evaluation of achievable positioning accuracy and latency
Nokia, Nokia Shanghai Bell

R1-2006623
Positioning evaluation results for additional commercial use cases
CEWiT

R1-2006809
Evaluation of achievable Positioning Accuracy & Latency
Qualcomm Incorporated

R1-2006915
Evaluation of achievable positioning accuracy and latency
Ericsson

[102-e-NR-Pos-Enh-Eval-Acc-Lat] Email discussion/approval on achievable positioning accuracy and latency until 8/20; address any remaining aspects by 8/25 – Alexey (Intel)
R1-2007105
Feature lead summary #1 for email discussion [102-e-NR-Pos-Enh-Eval-Acc-Lat]
Moderator (Intel Corporation)
Agreement:
Text proposal for LS to RAN WG2 and CC SA WG2 and RAN WG3 for analysis of latency of NR positioning protocols defined in Rel.16:
RAN1 evaluates physical layer latency and its potential reduction for NR Rel-17 positioning solutions. In order to evaluate End-To-End latency of NR positioning solutions the input from RAN2 is needed on latency components of NR/NG-RAN/5GC higher layer positioning protocols. RAN1 respectfully asks if RAN2 can provide a list of latency components with corresponding range of values for the existing and any potential enhanced NR positioning solutions, keeping in mind the End-To-End latency described as desired in the study item description (RP-200928)
Agreement:
Physical layer latency for DL only, UL only, DL+UL positioning solutions for UE-based and UE-assisted approaches are separately studied
1.1.3 Potential positioning enhancements

Including positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.).
R1-2006194
Views on positioning enhancement for Rel-17
MediaTek Inc.

R1-2006810
Potential Positioning Enhancements for NR Rel-17 Positioning
Qualcomm Incorporated
R1-2006916
Potential positioning enhancements

Ericsson

R1-2005253
Positioning enhancement in Rel-17
Huawei, HiSilicon

R1-2005284
Positioning Enhancements
FUTUREWEI

R1-2005381
Discussion on potential positioning enhancements
vivo

R1-2005464
Discussion on potential NR positioning enhancements
ZTE

R1-2005579
Discussion on Positioning Enhancements
Sony

R1-2005712
Discussion of NR positioning enhancements
CATT

R1-2005769
Potential positioning enhancements
TCL Communication Ltd.

R1-2005879
Potential Enhancements of NR Positioning Design
Intel Corporation

R1-2005992
Discussions on NR Positioning Enhancements
OPPO

R1-2006068
Potential positioning enhancements
BUPT

R1-2006150
Potential positioning enhancements
Samsung

R1-2006216
Discussion on potential positioning enhancements
CMCC

R1-2006240
Discussion on potential positioning enhancements
InterDigital, Inc.

R1-2006250
Discussion on potential positioning enhancements
Spreadtrum Communications

R1-2006324
On Potential NR Positioning Enhancements
Lenovo, Motorola Mobility

R1-2006376
Discussion on potential enhancements for NR positioning
LG Electronics

R1-2006429
Views on potential positioning enhancements
Nokia, Nokia Shanghai Bell

R1-2006460
Potential positioning enhancements
Fraunhofer IIS, Fraunhofer HHI

R1-2006522
Initial Views on Potential Positioning Enhancements
Apple

R1-2006547
Potential positioning enhancements
Beijing Xiaomi Electronics

R1-2006621
Discussion on positioning enhancements for Rel 17
CEWiT

R1-2006732
Discussion on potential techniques for NR Positioning Enhancements
NTT DOCOMO, INC.

R1-2006859
Discussion on Potential positioning enhancements
CAICT

[102-e-NR-Pos-Enh-Pot-Pos-Enh] Email discussion/approval on potential positioning enhancements until 8/21; address any remaining aspects by 8/27 – Ren Da (CATT)
R1-2007172
FL Summary #3 for Potential Positioning Enhancements
Moderator (CATT)

Agreement:
Partial staggering and non-staggering RE mapping of SRS for positioning with different combinations of comb-factors and symbol lengths will be investigated in Rel-17.

· The methods/signalling for addressing potential time-domain aliasing due to the partial/non-staggering RE mapping will be included in the study

Agreement:
· Semi-persistent and a-periodic transmission and reception of DL PRS will be investigated in Rel-17.
· FFS: the details on when and how to enable semi-persistent and a-periodic DL PRS
· FFS: to be supported for which positioning methods, e.g.,
· UE-assisted and/or UE-based positioning
· DL positioning and/or Multi-RTT

· On-demand transmission and reception of DL PRS will be investigated in Rel-17.
· FFS: the details on when and how to enable on-demand DL PRS
· FFS: to be supported for which positioning methods, e.g.,
· UE-assisted and/or UE-based positioning
· DL positioning and/or Multi-RTT

· Notes: 
· Semi-persistent means MAC-CE triggered
· Aperiodic would correspond to DCI-triggered
· On-demand corresponds to the UE-initiated or network-initiated request of PRS and/or SRS. So, it is NOT the same as whether PRS is DCI-triggered or MAC-CE triggered. It is about UE or LM request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc. 
Agreement:
· Multipath mitigation techniques will be investigated in this SI for improving positioning accuracy, which may include, but not limited to the following:
· The applicable scenarios and performance benefits of multipath mitigation techniques 

· The methods/measurement/signaling for the LOS/NLOS detection and identification

· The measurements for supporting the multipath mitigation/utilization

· The procedure and signaling for supporting the multipath mitigation/utilization

· Implementation-based solutions (e.g., outlier rejection) without the need of any additional specified method/measurements/procedures/signaling.

· Note: The above study applies to DL only, UL only, DL+UL positioning solutions for UE-based and UE-assisted positioning.

Agreement:
· NR positioning for UEs in RRC_IDLE state and UEs in RRC_INACTIVE state will be investigated in Rel-17, including the benefits on latency, network/UE efficiency and UE power consumption
· FFS: which positioning methods to be supported, e.g., DL positioning, UL positioning, DL+UL positioning and/or Multi-RTT
· FFS: the details of how to enable the UE positioning in RRC_IDLE state and RRC_INACTIVE state
· Reference signals (e.g., based on DL PRS signals, UL SRS signals, both of them, etc.)
· Signaling and procedures (e.g., based on PRACH procedure, paging triggered UL SRS transmission, etc.)
Agreement:
· For reducing NR positioning latency, more efficient signaling & procedures will be investigated to enable a device to request and report positioning information, which may include, but not limited to, the following aspects:
· DL PRS/UL SRS configuration, activation or triggering.
· The request for positioning information (the assistance data, etc.).

· The report of positioning information (the measurement report, etc.).
· Note: It is not within RAN1 scope to analyze positioning architecture enhancements to enable such more efficient signaling & procedures. 

· Note: RAN1 does not make any assumptions on whether the LCS architecture specified in TS 23.273 is enhanced or not.

Proposal:
Partial staggering and non-staggering PRS RE mapping with different combinations of comb-factors and symbol lengths will be investigated in Rel-17, including
· Additional PRS RE mapping pattern
· 1-symbol DL PRS pattern
· Methods/signalling for addressing potential time-domain aliasing due to the partial/non-staggering PRS.
Agreement:
· Aggregating multiple DL positioning frequency layers of the same or different bands for improving positioning performance for both intra-band and inter-band scenarios will be investigated in Rel-17, which may take into account at least the following
· The scenarios and performance benefits of aggregating multiple DL positioning frequency layers
· The impact of channel spacing, timing offset, phase offset, frequency error, and power imbalance among CCs to the positioning performance for intra-band contiguous/ non-contiguous and inter-band scenarios
· UE complexity considerations
· Note: What is captured in the TR will be discussed separately.
1.1.4 Others

R1-2005382
Discussion on power consumption model for NR positioning enhancements
vivo

R1-2005465
Channel state estimation based on prior channel information
ZTE

R1-2005713
Discussion of NLOS channel modelling and network time synchronization for NR positioning


CATT

R1-2005993
Analysis of NR Positioning for IIOT Scenarios
OPPO

R1-2006151
Uplink Transmission Based Relative Positioning
Samsung

R1-2006241
Discussion on positioning during idle/inactive mode
InterDigital, Inc.

R1-2006398
Analysis of positioning service latency
Huawei, HiSilicon

R1-2006523
Analysis for L1 Positioning Latency
Apple

R1-2006917
PRS with cyclic shifts
Ericsson

