1.1 NR Positioning Enhancements

Please refer to RP-210903 for detailed scope of the WI
The FCC’s quiet period for Auction 110 (the 3.45 GHz spectrum) is currently in effect. Accordingly, no discussions or questions relating to the auction, bids, bidding strategy, or post-auction market structure will be invited or permitted today or at any time until the quiet period has ended.
1.1.1 Accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays

Including DL, UL and DL+UL positioning methods, and UE-based and UE-assisted positioning solutions.
R1-2106449
Enhancement to mitigate gNB and UE Rx/Tx timing error
Huawei, HiSilicon

R1-2106549
Positioning accuracy improvement by mitigating timing delay
ZTE

R1-2106595
Discussion on  potential enhancements for RX/TX timing delay mitigating
vivo

R1-2106809
On mitigating Rx/Tx timing delays
Sony

R1-2106888
Discussion on accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Samsung

R1-2106971
Discussion on mitigating UE and gNB Rx/Tx timing errors
CATT

R1-2107057
Views on mitigating UE and gNB Rx/Tx timing errors
Nokia, Nokia Shanghai Bell

R1-2107213
Enhancement of timing-based positioning by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
OPPO

R1-2107345
Enhancements on Timing Error Mitigations for improved Accuracy
Qualcomm Incorporated

R1-2107403
Discussion on mitigation of gNB/UE Rx/Tx timing errors
CMCC

R1-2107542
Discussion on accuracy improvement by mitigating UE Rx/Tx and gNB Rx/Tx timing delays
LG Electronics

R1-2107590
Details of UE/gNB RX/TX Timing Errors Mitigation
Intel Corporation

R1-2107643
Discussion on accuracy improvements by mitigating timing delays
InterDigital, Inc.

R1-2107740
Positioning accuracy enhancements under timing errors
Apple

R1-2107822
Mitigation of RX/TX timing delays for higher accuracy
MediaTek Inc.

R1-2107858
Discussion on mitigating UE and gNB Rx/Tx timing delays
NTT DOCOMO, INC.

R1-2108101
On methods for Rx/Tx timing delays mitigation
Fraunhofer IIS, Fraunhofer HHI

R1-2108142
Enhancements for mitigation of Tx/Rx Delays
Lenovo, Motorola Mobility

R1-2108164
Techniques mitigating Rx/Tx timing delays
Ericsson
[106-e-NR-ePos-01] Email discussion/approval on accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays with checkpoints for agreements on August 19, 24 and 27 – Ren Da (CATT)
R1-2108241
FL Summary for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Moderator (CATT)

Agreement:
· Subject to UE capability, support a UE to include one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement report. These UE Rx TEG IDs can be the same or different. 
· Note: RSTD reference time is related to the DL_PRS_Reference_Info IE
Working assumption:
For mitigating UE Tx timing errors for UL TDOA, support the following:
· Subject to UE’s capability, support LMF to request and a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE has multiple Tx TEGs. 

· FFS: Support LMF to forward the association information provided by the UE to the serving and neighboring gNBs

· FFS: Option 2: 

· Subject to UE’s capability, support serving gNB to request and a UE providing the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE has multiple Tx TEGs. 

· Support the serving gNB to forward the association information provided by the UE to the LMF

· FFS: Support LMF to forward the association information from the serving gNB for the UE to the neighboring gNBs

· FFS: UE should be able to report capability information related to Tx TEGs to LMF via LPP signalling
· FFS: the need or the benefits of defining static and dynamic association information of UL SRS resources for positioning with Tx TEGs
· FFS: The details of the signalling and the procedures
· Send LS to RAN2 and check if they have any concerns
Alternate Proposal:
· For mitigating UE Tx timing errors for UL TDOA, support the following:
· Subject to UE’s capability, support the network to request and a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the network if the UE has multiple Tx TEGs. 

· RAN2 or RAN3 to decide whether to use LPP or RRC signaling and what signaling is needed between the network nodes

· Send LS to RAN2 and RAN3 informing them of the agreement
1.1.2 Accuracy improvements for UL-AoA positioning solutions
R1-2106450
Enhancement for UL AoA positioning
Huawei, HiSilicon

R1-2106550
Accuracy improvement for UL-AoA positioning solutions
ZTE

R1-2106596
Discussion on potential enhancements for UL-AoA method
vivo

R1-2106810
Considerations on UL-AoA enhancements
Sony

R1-2106889
Discussion on accuracy improvements for UL-AoA positioning solutions
Samsung

R1-2106972
Discussion on enhancements for UL-AoA positioning method
CATT

R1-2107058
Views on enhancing UL AoA
Nokia, Nokia Shanghai Bell

R1-2107214
Enhancements for UL AoA Positioning
OPPO

R1-2107346
Potential Enhancements on UL-AOA positioning
Qualcomm Incorporated

R1-2107404
Discussion on UL-AoA enhancements
CMCC

R1-2107543
Discussion on accuracy improvement for UL-AoA positioning
LG Electronics

R1-2107591
Remaining Details of NR Positioning UL-AoA Enhancements
Intel Corporation

R1-2107645
Discussion on enhancements for UL-AoA positioning solutions
InterDigital, Inc.

R1-2107741
Positioning Accuracy enhancements for UL-AoA
Apple

R1-2107859
Discussion on UL-AoA positioning enhancements
NTT DOCOMO, INC.

R1-2108102
UL-AoA positioning enhancements
Fraunhofer IIS, Fraunhofer HHI

R1-2108165
Enhancements of UL-AoA positioning solutions
Ericsson

R1-2108176
Discussion on enhancements for UL AoA positioning
CEWiT

[106-e-NR-ePos-02] Email discussion/approval on accuracy improvements for UL-AoA positioning solutions, with checkpoints for agreements on August 19, 24 and 27 – Alexey (Intel)
R1-2108289
Feature Lead Summary#1 for E-mail Discussion [106-e-NR-ePos-02]

Moderator (Intel)
Agreement:
The maximum number of UL-AOAs values (pair of AOA & ZOA values) to be reported per SRS resource for the first arrival path corresponding to the same timestamp is 8.

Conclusion:
It is up to RAN3 to decide how to support indication of UL AoA/ZoA assistance information in LCS for LCS to GCS translation

1.1.3 Accuracy improvements for DL-AoD positioning solutions

Including UE-based and network-based (including UE-assisted) positioning solutions
R1-2106451
Enhancement for DL AoD positioning
Huawei, HiSilicon

R1-2106551
Accuracy improvement for DL-AoD positioning solutions
ZTE

R1-2106597
Discussion on potential enhancements for DL-AoD method
vivo

R1-2106811
Considerations on DL-AoD enhancements
Sony

R1-2106890
Discussion on accuracy improvements for DL-AoD positioning solutions
Samsung

R1-2106973
Discussion on enhancements for DL-AoD positioning method
CATT

R1-2107059
Views on enhancing DL AoD
Nokia, Nokia Shanghai Bell

R1-2107169
Discussion on enhancements for DL-AoD positioning
CAICT

R1-2107215
Enhancements for DL-AoD positioning
OPPO

R1-2107347
Potential Enhancements on DL-AoD positioning
Qualcomm Incorporated

R1-2107405
Discussion on DL-AoD enhancements
CMCC

R1-2107544
Discussion on accuracy improvement for DL-AoD positioning
LG Electronics

R1-2107592
DL-AoD Enhancements for Precise NR Positioning
Intel Corporation

R1-2107646
Discussion on enhancements for DL-AoD positioning solutions
InterDigital, Inc.

R1-2107742
Positioning Accuracy enhancements for DL-AoD
Apple

R1-2107823
Accuracy enhancement for DL-AOD technique
MediaTek Inc.

R1-2107860
Discussion on DL-AoD positioning enhancements
NTT DOCOMO, INC.

R1-2107922
Accuracy improvements for DL-AoD positioning solutions
Xiaomi

R1-2108103
DL-AoD positioning enhancements
Fraunhofer IIS,  Fraunhofer HHI

R1-2108143
Discussion on DL-AoD Positioning Enhancements
Lenovo, Motorola Mobility

R1-2108166
Enhancements of DL-AoD positioning solutions
Ericsson

R1-2108174
Discussion on enhancements for DL-AoD positioning
CEWiT
[106-e-NR-ePos-03] Email discussion/approval on accuracy improvements for DL-AoD positioning solutions with checkpoints for agreements on August 19, 24 and 27 – Florent (Ericsson)
R1-2108311
FL summary #1 for AI 8.5.3 Accuracy improvements for DL-AoD positioning solutions
Moderator (Ericsson)

Proposal:
For definition of the path PRS RSRP,

· Option 1: the path PRS RSRP correspond to the power of the channel impulse response at a certain path delay
· Option 2: the path PRS RSRP correspond to the accumulated power of the channel impulse response over a time duration corresponding to the given path delay 

· FFS: how is the window conveyed to the UE (i.e. fixed in specification or configured in measurement request)

· FFS further details of the definition
· Send LS to RAN4 informing them of this agreement
Alternate Proposal:
The measured path PRS RSRP is the power of the channel impulse response at a certain path delay.

· Up to RAN4 to define any test/requirement for the measurement.

· Send LS to RAN4 informing them of this agreement after completion of further discussion.

1.1.4 Latency improvements for both DL and DL+UL positioning methods
R1-2106452
Positioning latency enhancements
Huawei, HiSilicon

R1-2106552
Discussion on latency reduction for NR positioning
ZTE

R1-2106598
Discussion on latency enhancement for NR positioning
vivo

R1-2106812
Considerations on latency improvements for positioning
Sony

R1-2106891
Discussion on latency improvements for both DL and DL+UL positioning methods
Samsung

R1-2106974
Discussion on latency reduction for NR positioning
CATT

R1-2107060
Views on PHY Latency Reductions
Nokia, Nokia Shanghai Bell

R1-2107134
Discussion on latency improvements for positioning methods
China Telecom

R1-2107216
Enhancements on Latency Reduction in NR Positioning
OPPO

R1-2107348
Enhancements for Latency Improvements for Positioning
Qualcomm Incorporated

R1-2107406
Discussion on latency improvement for positioning
CMCC

R1-2107545
Discussion on latency improvements for NR positioning
LG Electronics

R1-2107593
Latency Reduction Solutions for NR Positioning
Intel Corporation

R1-2107647
Discussion on latency improvements for DL and DL+UL positioning methods
InterDigital, Inc.

R1-2107743
Views on Rel-17 positioning latency reduction
Apple

R1-2107828
Aspects of physical latency improvement
MediaTek Inc.

R1-2107861
Discussion on latency improvements for both DL and DL+UL positioning methods
NTT DOCOMO, INC.

R1-2107923
Latency improvements for both DL and DL+UL positioning method
Xiaomi

R1-2108144
Positioning Latency Reduction Enhancements
Lenovo, Motorola Mobility

R1-2108167
Latency improvements for both DL and DL+UL positioning methods
Ericsson

[106-e-NR-ePos-04] Email discussion/approval on latency improvements for both DL and DL+UL positioning methods with checkpoints for agreements on August 19, 24 and 27 – Su (Huawei)
1.1.5 Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
R1-2106453
Enhancements to support multi-path and NLOS mitigation
Huawei, HiSilicon

R1-2106553
Enhancements on NLOS and Multi-path mitigation for NR positioning
ZTE

R1-2106599
Discussion on potential enhancements for multipath/NLOS mitigation
vivo

R1-2106813
Discussion on enhanced reporting for multipath/NLOS mitigation
Sony

R1-2106892
Discussion on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
Samsung

R1-2106975
Discussion on information reporting from UE and gNB for multipath/NLOS mitigation
CATT

R1-2107061
Views on LoS/NLoS Identification and Mitigation
Nokia, Nokia Shanghai Bell

R1-2107096
NLOS Mitigation Enhancements
FUTUREWEI

R1-2107135
Discussion on multipath/NLOS identification and mitigation for positioning enhancement
China Telecom

R1-2107217
Discussion on multipath/NLOS mitigation for NR positioning
OPPO

R1-2107349
Multipath Reporting in NR Positioning
Qualcomm Incorporated

R1-2107546
Discussion on multipath/NLOS mitigation for positioning
LG Electronics

R1-2107594
Solutions for Mitigation of NLOS Problem for NR Positioning
Intel Corporation

R1-2107648
Discussion on multipath/NLOS mitigation for positioning
InterDigital, Inc.

R1-2107744
Views on potential enhancements for NLOS mitigation in Rel-17 positioning
Apple

R1-2107862
Discussion on multipath/NLOS mitigation for NR positioning
NTT DOCOMO, INC.

R1-2107924
Potential enhancements for multipath/NLOS mitigation
Xiaomi

R1-2108104
Potential positioning enhancements for multipath/NLOS mitigation
Fraunhofer IIS, Fraunhofer HHI

R1-2108145
Accuracy enhancements based on NLOS/Multipath Information Reporting
Lenovo, Motorola Mobility

R1-2108168
Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
Ericsson

R1-2108175
Discussion on enhancements of multipath/NLOS reporting from UE and gNB
CEWiT

[106-e-NR-ePos-05] Email discussion/approval on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation with checkpoints for agreements on August 19, 24 and 27 – Ryan (Nokia)
1.1.6 Others

Including aspects for RAN2-led on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, and RAN2-led methods/measurements/signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions
R1-2106554
Discussion on items led by RAN2 for NR positioning
ZTE

R1-2106600
Discussion on inactive state positioning and on-demand PRS
vivo

R1-2106814
Considerations on positioning in RRC Inactive and on-demand PRS
Sony

R1-2106893
Discussion on on demand positioning and positioning in inactive state
Samsung

R1-2106976
Discussion on on-demand DL PRS and positioning for UEs in RRC_ INACTIVE state
CATT

R1-2107062
Additional views on Inactive Mode Positioning and on-demand PRS
Nokia, Nokia Shanghai Bell

R1-2107170
Discussion on other enhancements for on-demand PRS and INACTIVE mode positioning
CAICT

R1-2107218
Discussion on positioning for UE in RRC_INACTIVE and on-demand PRS
OPPO

R1-2107350
Enhancements Related to On Demand PRS And Positioning in RRC Inactive State
Qualcomm Incorporated

R1-2107407
Discussion on RAN2-led items for positioning
CMCC

R1-2107595
On-demand DL PRS Signalling and NR Positioning for UEs in RRC-INACTIVE state
Intel Corporation

R1-2107649
Discussion on on-demand PRS and INACTIVE mode positioning
InterDigital, Inc.

R1-2107664
Discussion on RAN2 led objectives for NR positioning
Huawei, HiSilicon

R1-2107830
Potential physical layer impact to the RAN2-led topics
MediaTek Inc.

R1-2107831
Discussion on other enhancements for positioning
LG Electronics

R1-2107863
Discussion on positioning for UEs in RRC_INACTIVE state
NTT DOCOMO, INC.

R1-2107925
On-demand PRS and positioning for in-active state UE
Xiaomi

R1-2108105
Considerations on SRS transmission for positioning in RRC_INACTIVE state
Fraunhofer IIS, Fraunhofer HHI

R1-2108146
Discussion on On-Demand PRS and RRC_INACTIVE Positioning
Lenovo, Motorola Mobility

R1-2108169
On-demand transmission and reception of DL PRS for DL and DL+UL positioning
Ericsson

[106-e-NR-ePos-06] Email discussion/approval on issues in the Others section including the LSs in R1-2106411 and R1-2106412 from AI5 and any reply LSs necessary, with checkpoints for agreements on August 19, 24 and 27 – Alexey (Intel)
[106-e-NR-ePos-07] Email discussion/approval on LS in R1-2106435 from AI5 and any reply LS as necessary, with checkpoints for agreements until August 24 – Ericsson (Florent)
