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1.1.1 Study on NR positioning support
FS_NR_pos; SID in RP-182155. Please refer to the SID for detailed scoping
R1-1903534
TR 38.855 v1.0.5
R1-1903775
TR 38.855 v1.0.4

R1-1903775 is endorsed with the following modifications:

· In section 7.1, fix typo for the word “Whether”

· Add reference at the end of Section 7.2.1

· Remove company names in Section 8.

· Fix legend in Figure 8.3.3.10-1

· Fix Umi and Uma where applicable

· Remove “End of text proposal change” in Section 9.3.1

· Change “:” to “.” in Section 10.

· Add agreed TP for Section 7.2.3

· Incorporate any input from RAN3

· Enhancements identified in Section 9.4 can be considered for future specification work
R1-1903722
TP for TR 38.855, Section 2, 7.2 and 7.2.4 on RAT independent positioning
Ericsson, ESA

Agreement:
The TP for Section 7.2.4 proposed in R1-1903722 excluding the first paragraph is endorsed as Section 7.2.3 in the TR, ensuring that the references are aligned with the TR.

R1-1903603
LS on RAN2 conclusion for NR positioning SI
RAN2

R1-1902510
Remaining Open Aspects and Potential Conclusions for NR Positioning Study Item
Intel Corporation

R1-1903107
TP on the conclusion for NR RAT dependent positioning
Huawei, HiSilicon

R1-1903485
Offline Discussion Outcome on Intermediate Conclusions for NR Positioning Study Item and Remaining Open Aspects
Intel Corporation

Agreement:
The text proposal in Section 3 of R1-1903485 is endorsed for the Conclusions section of the TR

R1-1903442
TR 38.855 v1.0.2

Agreement:
R1-1903442 with the agreed text proposal for the Conclusions section from Section 3 of R1-1903485 is endorsed as v1.0.2 of the TR in R1-1903487.
R1-1903534
TR 38.855 v1.0.2

TPs in Sections 7.2 and 8.4 capturing observations from the evaluation results

Check all the editorial changes

R1-1903688
TR 38.855 v1.0.3

Agreement:
Include the following in Section 10 of the TR prior to the recommendation to start normative work for NR positioning:

DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.
Agreement:
Capture the following in Section 10 of the TR:

GNSS SSR completion (PPP-RTK support) can be considered for further specification work. 

Agreement:
Include the following in Section 10 of the TR:

A variety of enhancements for UL SRS were proposed by many sources and were reported to be beneficial by these sources.

Agreement:
Modify a statement in Section 10 of the TR as follows:

“It was identified that enhancements are necessary (e.g., based on extensions to current reference signals or with new reference signals) to meet horizontal accuracy requirements in some scenarios. In order to achieve target performance characteristics, …”

R1-1903701
TP for TR 38.855, Section 2 and 7.2 on RAT independent positioning
Ericsson, ESA, Qualcomm, Nokia, Sony, Mitsubishi

Agreement:
The TPs in R1-1903701 are endorsed with the following text for Section 7.2.3:

Support for RAT independent positioning in NR was introduced in Rel. 15. Hybridization between RAT independent and NR RAT dependent positioning methods should be supported for NR.
R1-1903702
TP for TR 38.855, Section 8.x on RAT independent positioning evaluations
Ericsson, ESA, Qualcomm, Nokia
Agreement:
The TP in R1-1903702 is agreed with the following modifications:

· Include the figures that have been deleted

· Change 5G-GNSS to NR-GNSS

· All mentions of company names or the word company should be changed to “source” with a reference provided to the contribution where the results were included.

· Insert the statement, “No conclusions can be drawn from the results in this Section”, in Section 8.x.1 after the statement, “No GNSS models or scenarios have been agreed in 3GPP for positioning evaluations.”
Conclusion:

DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.
R1-1903691
Text Proposal on Additional NR Positioning Enhancements for the 3GPP TR 38.855
Intel Corporation

Agreement:
The text proposal in R1-1903691 is agreed for inclusion in the TR with the following modifications:

· Phase-based RSTD measurement (PDoA) was proposed in [15] to be applied for DL-TDOA or RTT positioning techniques [16].
· Add the following statement at the beginning of Section 9.6: “Multiple sources proposed a variety of UL SRS enhancements for NR positioning”.

R1-1903689
Offline session notes for 7.2.10.1.4 on evaluations of positioning solutions (Wednesday)
Ericsson

Agreement:

The TPs in R1-1903689 are endorsed for inclusion in the TR with the following modifications:

· Replace “polaris” with a reference number in the TP for Section 8.4.1.2

· Replace “8 out of 12” with “7 out of 12” in the TP for Section 8.4.1.3

· Fix typo (ources) in the TP for Section 8.4.1.3

· Change all occurences of UTDOA to UL-TDOA.

· Replace all occurences “HW” with the appropriate reference number.

· In the second and fourth bullets in the TP for Section 8.4.3-3 (which mistakenly has been labelled as 8.4.3-1), insert “and outdoor UEs” after “For scenario 3,”.
1.1.1.1 Potential Techniques for NR RAT Dependent Positioning

1.1.1.1.1 DL only based Positioning

Including positioning techniques, UE measurements/reports, reference signals and performance evaluations, etc.

R1-1901574
Remaining issues on DL based positioning
Huawei, HiSilicon

R1-1901714
Views on NR downlink positioning techniques
vivo

R1-1901753
Discussion on downlink-based positioning
ZTE Corporation,Sanechips

R1-1903239
On downlink OTDOA and angle based techniques
MediaTek Inc.

Revision of R1-1901816
R1-1901817
On downlink angle based technique
MediaTek Inc.

Withdrawn (content merged into R1-1903239)

R1-1901847
DL based NR Positioning
Nokia, Nokia Shanghai Bell

R1-1901980
Further discussion of NR RAT-dependent DL Positioning
CATT

R1-1903346
Discussion on DL only based Positioning
LG Electronics

Revision of R1-1902099
R1-1902188
Considerations on DL-based positioning for NR
Sony

R1-1902243
DL only based Positioning
Samsung

R1-1902511
Design Aspects for NR DL Positioning
Intel Corporation

R1-1902699
DL only based Positioning of Co-band TBS
BUPT, ZTE, CAICT

R1-1902721
Discussion on DL only based positioning
Spreadtrum Communications

R1-1902835
Views on DL only positioning techniques
Mitsubishi Electric Co.

R1-1903018
RAT-dependent DL-only NR positioning techniques
Qualcomm Incorporated

R1-1903139
DL Positioning Solutions
Ericsson

R1-1903394
Summary for NR-Positioning AI - 7.2.10.1.1 DL only Based Positioning
Intel Corporation

Agreement:
The following is agreed for inclusion in TR 38.855:

NR DL PRS resource design with one antenna port should be supported. The use of more than two antenna ports per NR DL PRS resource need not supported. 

Agreement:
New DL positioning reference signals should be defined for supporting NR positioning. When and how existing NR DL reference signals can be used for positioning needs further discussion.

1.1.1.1.2 UL only based Positioning

Including positioning techniques, gNB measurements/reports, reference signals and performance evaluations, etc.

R1-1901575
Remaining issues on UL based positioning
Huawei, HiSilicon

R1-1901715
Views on NR uplink positioning techniques
vivo

R1-1901818
On uplink angle based technique
MediaTek Inc.

R1-1901848
UL based NR Positioning
Nokia, Nokia Shanghai Bell

R1-1901981
Further discussion of NR RAT-dependent UL Positioning
CATT

R1-1902100
Discussion on UL only based Positioning
LG Electronics

R1-1902189
Considerations on UL-based positioning for NR
Sony

R1-1902244
UL only based Positioning
Samsung

R1-1902343
Discussion on UL angle-based solution for NR positioning
CMCC

R1-1902512
Design Aspects for NR UL Positioning
Intel Corporation

R1-1903019
RAT-dependent UL-only NR positioning techniques
Qualcomm Incorporated

R1-1903053
Uplink NR TDOA Design 
Fraunhofer IIS, Fraunhofer HHI

R1-1903140
UL Positioning Solutions
Ericsson

R1-1903395
Summary for NR-Positioning AI - 7.2.10.1.2 UL only based Positioning
Intel Corporation

1.1.1.1.3 Combination of DL & UL based Positioning

Including positioning techniques, UE/gNB measurements/reports, reference signals and performance evaluations, etc.

R1-1901576
Remaining issues on DL & UL positioning
Huawei, HiSilicon

R1-1901716
Views on NR DL & UL positioning techniques
vivo

R1-1901849
DL and UL based NR Positioning
Nokia, Nokia Shanghai Bell

R1-1901982
NR Positioning with the combination of DL/UL Measurements
CATT

R1-1902101
Discussion on Combination of DL & UL based Positioning
LG Electronics

R1-1902245
Combination of DL & UL based Positioning
Samsung

R1-1902513
Design Aspects for NR DL and UL Positioning
Intel Corporation

R1-1902836
Views on DL and UL positioning techniques
Mitsubishi Electric Co.

R1-1903020
RAT-dependent DL and UL NR positioning techniques
Qualcomm Incorporated

R1-1903141
On the use of RTT for positioning
Ericsson

Agreement:
NR should support E-CID based positioning
· E-CID downlink measurements should be supported based on at least RRM measurements defined in NR Rel. 15
· Note:
· Support of NR Rel-16 signals, measurements and procedures for E-CID are to be discussed when specified

· NR Rel-15 signals may be used to define additional UE/gNB measurements to facilitate E-CID support

R1-1903396
Summary on NR Positioning AI – 7.2.10.1.1 DL&UL based Positioning
Intel Corporation

Agreement:
The reference signals agreed for DL-only and UL-only positioning techniques can be reused for DL+UL RTT positioning with multiple TPs/gNBs
1.1.1.1.4 System-level Performance Evaluation for RAT-Dependent Positioning Techniques

Targeting chapter 8 of TR 38.855 
R1-1901577
Performance evaluations for NR positioning
Huawei, HiSilicon

R1-1901717
Evaluation for RAT-Dependent Positioning Techniques
vivo

R1-1901781
System-level evaluations on Rat-dependent positioning
ZTE Corporation,Sanechips

R1-1903331
System level performance with explicit link level simulation for downlink OTDOA and angle based techniques
MediaTek Inc.

Revision of R1-1903229, R1-1901819
R1-1901820
System level performance with explicit link level simulation for downlink angle based technique


MediaTek Inc.

Withdrawn (content merged into R1-1903331)
R1-1901850
Updated system level simulation results for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1903222
Updated System-level Performance Evaluation for NR Positioning
CATT

Revision of R1-1901983


R1-1903347
Discussion on Performance Evaluation for RAT-Dependent Positioning Techniques
LG Electronics

Revision of R1-1902102
R1-1902246
System-level Performance Evaluation for RAT-Dependent Positioning Techniques
Samsung

R1-1902397
System-level Performance Evaluation for SSB Angle Based Positioning 
Polaris Wireless

R1-1902514
NR Positioning Evaluation Results
Intel Corporation

R1-1903220
System level simulations for OTDOA
ESA

Revision of R1-1902550
R1-1902698
System-level Performance Evaluation of Co-band TBS for TR 38.855
BUPT, ZTE, CAICT

R1-1903386
Evaluation results for NR positioning
Mitsubishi Electric Co.

Revision of R1-1902837
R1-1903342
Evaluation results for RAT-dependent positioning Techniques
Qualcomm Incorporated

Revision of R1-1903021
R1-1903332
SLS results for NR positioning potential solutions
 Fraunhofer IIS, Fraunhofer HHI

Revision of R1-1903054
R1-1903142
System-level Performance Evaluation for RAT-Dependent Positioning Techniques
Ericsson

R1-1903433
Offline session notes for AI 7.2.10.1.4 System-level Performance Evaluation for RAT-Dependent Positioning Techniques (Monday session)
Ericsson

Agreement:
The following text proposal for the section summarizing evaluations in TR 38.855 is agreed

---------------------------begin TP for 8.4.1.1 in 38.855:-----------------------

For the Indoor open office scenario, channel models and simulation assumptions, the following can be observed for horizontal accuracy as described in section 5 of the TR for regulatory and commercial requirements: 

· For scenario 1, the evaluations from 12 sources showed that DL-TDOA can meet the regulatory requirements.  

· For scenario 1, the evaluations from 12 sources showed that DL-TDOA can meet the commercial requirements, when no synchronization error is included in the evaluation. When synchronization error is modeled, the commercial requirements as described in section 5 of the TR are not met.   

· For scenario 1, 1 source evaluated DL AoD for FR2, and observed that it can meet the regulatory requirements.  

· For scenario 1, 1 source evaluated DL AoD for FR2, and observed that it can meet the commercial requirements.  

· For scenario 1, 1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the regulatory requirements.  

· For scenario 1,  1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the commercial requirements, when no synchronization error is included in the evaluation. When synchronization error is modeled, the commercial requirements for horizontal accuracy are not met.          

-----End TP------

1.1.1.2 Potential Techniques for NR RAT Independent Positioning

Including combination of RAT-independent & RAT-dependent techniques
R1-1901578
Positioning with GNSS
Huawei, HiSilicon

R1-1901718
Views on potential techniques for NR RAT-Independent positioning
vivo

R1-1901984
Further discussion of NR Hybrid Positioning Techniques
CATT

R1-1902103
Discussion on Potential Hybrid Techniques of RAT-Independent and RAT-Dependent Positioning
LG Electronics

R1-1902190
Considerations on RAT Independent and Hybrid Positioning for NR
Sony

R1-1902247
Potential Techniques for NR RAT Independent Positioning
Samsung

R1-1902549
TP on hybrid positioning and GNSS enhancements for TR 38.855
ESA, Mitsubishi Electric Corporation, u-blox AG

R1-1903022
RAT Independent and Hybrid Positioning Solutions
Qualcomm Incorporated

R1-1903143
NR RAT Independent and Hybrid Positioning Solutions
Ericsson

1.1.1.3 Others

R1-1901821
On channel modelling for NR positioning
MediaTek Inc.

R1-1901985
NLOS Model for NR Positioning
CATT

R1-1902248
Other issues on NR positioning
Samsung

R1-1902344
Discussion on measurement reporting for network synchronization error compensation scheme


CMCC

R1-1902407
Discussion on Periodical UE Geo-Location and Techniques for NR Positioning
ITRI

R1-1902515
Comparative Analysis of NR Positioning Techniques
Intel Corporation

R1-1902516
Reporting of Received Signal Waveform to Boost NR Positioning Performance
Intel Corporation

R1-1903055
Carrier Phase enhanced potential solution for NR positioning schemes
Fraunhofer IIS, Fraunhofer HHI

R1-1903144
Co-ordination among UE, gNB and Location Server for PRS Configuration and Feedbacks


Ericsson

