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1.1.1 NR positioning support
NR_pos-Core; WID in RP-190752. Please refer to the WID for detailed scoping
R1-1904319
Work plan for NR positioning work item
Intel Corporation

1.1.1.1 DL and UL Reference Signals for NR Positioning

R1-1903901
Discussion on DL&UL PRS
ZTE Corporation,Sanechips

R1-1904004
DL and UL Reference Signals for NR Positioning
Huawei, HiSilicon

R1-1904107
Discussion on DL and UL RS for NR positioning
vivo

R1-1904158
DL and UL Reference Signals for NR Positioning
BUPT, ZTE, CAICT

R1-1904200
Discussion on DL and UL Reference Signals for NR Positioning
LG Electronics

R1-1904258
Considerations on DL and UL reference signals for NR positioning
Sony

R1-1904320
Downlink and uplink reference signal design for NR positioning
Intel Corporation

R1-1904394
DL and UL Reference Signals Design for NR Positioning
Samsung

R1-1904500
Reference signal design for NR positioning
MediaTek Inc.

R1-1904600
Views on reference signal designs for NR positioning
Mitsubishi Electric Corp

R1-1904740
Discussion on reference signal design for NR positioning
CMCC

R1-1904790
Discussion on DL reference signals for NR positioning
Spreadtrum Communications

R1-1905033
DL & UL Reference Signals for NR Positioning
Qualcomm Incorporated

R1-1905262
Views on DL and UL reference signals for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1905323
DL & UL Reference Signals for NR Positioning
Qualcomm Incorporated

Withdrawn

R1-1905346
DL and UL Reference Signals for NR Positioning
CATT

R1-1905347
UL Reference Signals for NR Positioning
CATT

Withdrawn

R1-1905461
DL and UL Reference Signals for NR Positioning
Ericsson

R1-1905484
SRS Enhancements for NR positioning
Fraunhofer IIS, Fraunhofer HHI

R1-1905651
Summary for AI 7.2.10.1 – DL Reference Signals for NR Positioning
Agreement:
· A DL PRS Resource Set is defined as a set of DL PRS Resources, where each DL PRS Resource has a DL PRS Resource ID

· The DL PRS Resources in a DL PRS Resource set are associated with the same TRP

· A DL PRS Resource ID in a DL PRS Resource set is associated with a single beam transmitted from a single TRP (A TRP may transmit one or more beams)
· Note: This does not have any implications on whether the TRPs and beams from which signals are transmitted are known to the UE. 

Agreement:
· DL PRS sequence is generated using a Gold sequence generator as defined in TS 38.211 Section 5.2.1
· FFS: cinit value for DL PRS
· QPSK modulation is used for the DL PRS signal transmitted using CP-OFDM
· FFS: Whether a DL PRS sequence generated using a different mechanism is also specified

R1-1905703
Summary for NR Positioning AI - 7.2.10.1 DL and UL Reference Signals for NR Positioning (UL Part)
Ericsson
Proposal:

Define a new usage of Rel-16 SRS for positioning purpose
Agreement:
Support the following configurations of SRS for positioning

· Semi-persistent configuration

· Periodic configuration

· Aperiodic configuration
R1-1905751
Offline session1 notes for NR Positioning AI - 7.2.10.1 DL and UL Reference Signals for NR Positioning (UL Part)
Ericsson
Agreement:
For positioning, regarding the number of SRS symbols per resource, decide by RAN1#97 whether to increase the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4}. 
· If it is not decided to increase the number of SRS symbols per resource by RAN1#97, increasing the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4} will not be considered further after RAN1#97.

Agreement:
For positioning, regarding the possible SRS symbol locations per slot decide by RAN1#97 whether the SRS can be configured only in the last N symbols of a slot with N>6 

· If the above decision is not made by RAN1#97, configuring SRS only in the last N symbols of a slot with N>6 will not be discussed further after RAN1#97.

Agreement:
Select one or both of the following options to support staggered SRS transmissions for UL SRS positioning
· Staggered patterns (a collection of SRS symbols from the same antenna port with different offsets for at least some symbols) in a single SRS resource

· Configuration of the same antenna port for the transmission of SRS symbols in different SRS resources in a SRS resource set.
 R1-1905847
Offline Discussion Outcome on DL Reference Signals for NR Positioning
Intel Corporation
Agreement:
Comb-N resource element pattern per DL PRS Resource is supported to map DL PRS sequence to resource elements in frequency domain
· Comb-N pattern can shift in frequency domain across symbols within DL PRS Resource

· FFS values for N. The potential values for down-selection are provided in the set {1,2,3,4,6,8,12}

· FFS relationship between N and number of symbols per DL PRS Resource 

· FFS support of staggered and non-staggered patterns and exact definition of staggered pattern
Agreement:
DL PRS configuration including DL PRS transmission schedule is to be indicated to the UE for DL PRS positioning measurements
· The UE is not expected to perform any blind detection of DL PRS configurations

Agreement:
Number of DL PRS Sequence IDs is at least 4096
Agreement:
Support of numerologies (CP length and sub-carrier spacing) for the DL PRS is the same as for data transmissions in Rel-15. 
Agreement:
DL PRS muting is supported. The UE is expected to be indicated when the DL PRS is muted.

1.1.1.2 UE and gNB measurements for NR Positioning

R1-1904005
NR positioning measurements
Huawei, HiSilicon

R1-1904034
Measurements for NR positioning
ZTE Corporation,Sanechips

R1-1904108
Discussion on UE and gNB measurements for NR positioning
vivo

R1-1904201
Discussion on UE and gNB measurements for NR Positioning
LG Electronics

R1-1904259
Considerations on UE and gNB measurements for NR Positioning
Sony

R1-1904321
UE and gNB measurements for NR positioning
Intel Corporation

R1-1904395
Discussion on UE and gNB measurements for NR Positioning
Samsung

R1-1904501
On measurement aspect for NR positioning
MediaTek Inc.

R1-1904682
UE and gNB measurements for NR Positioning
BUPT

R1-1905034
UE & gNB measurements for NR Positioning
Qualcomm Incorporated

R1-1905263
Measurements for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1905324
UE & gNB measurements for NR Positioning
Qualcomm Incorporated

Withdrawn

R1-1905348
UE and gNB measurements for NR Positioning
CATT

R1-1905462
UE and gNB measurements for NR positioning
Ericsson

R1-1905485
Enhancement of timing-based NR positioning with carrier phase measurements
Fraunhofer IIS, Fraunhofer HHI

R1-1905601
Summary of UE and gNB measurements for NR Positioning
CATT
R1-1905760
Summary#2 of UE and gNB measurements for NR Positioning
CATT
R1-1905808
Summary#3 of UE and gNB measurements for NR Positioning
CATT
Agreement:
Intra-frequency and inter-frequency DL RSTD measurements (currently supported to be based at least on DL PRS) are supported in RRC_CONNECTED mode 
Agreement:
At least intra-frequency DL PRS-RSRP measurements are supported in RRC_CONNECTED mode
· FFS: Inter-frequency DL PRS-RSRP measurements in RRC_CONNECTED mode

Agreement:
· The network can indicate one or more of the following for the UE to use to determine a reference (reference time based on the DL PRS Resource ID(s)) for DL RSTD measurements. 
· A DL PRS Resource ID 

· A subset of DL PRS Resource IDs from a single DL PRS Resource set
· A DL PRS Resource set

Agreement:
· The UE may use different DL PRS Resource ID(s) (with the condition that the multiple DL PRS Resource IDs belong to a single DL PRS Resource set) or a different DL PRS Resource set for determining the reference for the RSTD measurement, and if it chooses to do so, it should report the DL PRS Resource ID(s) and/or the information on the DL PRS Resource set used to determine the reference
1.1.1.3 Necessity and details for physical-layer procedures to support UE/gNB measurements
R1-1904006
Physical layer procedure for NR positioning
Huawei, HiSilicon

R1-1904109
Discussion on physical-layer procedures for UE/gNB measurements
vivo

R1-1904202
Discussion on necessity and details for physical-layer procedures to support UE/gNB measurements

LG Electronics

R1-1904260
On physical-layer procedures to support UE and gNB measurements
Sony

R1-1904322
On radio-layer procedures for NR positioning
Intel Corporation

R1-1904360
Physical-layer procedure for NR PRS
ZTE Corporation,Sanechips

R1-1904396
Discussion on necessity and details for physical-layer procedures to support UE/gNB measurements

Samsung

R1-1904502
On procedure aspect for NR positioning
MediaTek Inc.

R1-1904741
Discussion on necessity of physical-layer procedure to support UE/gNB measurements
CMCC

R1-1905035
Considerations on Phy-layer procedures for NR Positioning
Qualcomm Incorporated

R1-1905082
Discussion on Potential Techniques for NR Positioning
ITRI

R1-1905264
Views on physical layer procedures for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1905325
Considerations on Phy-layer procedures for NR Positioning
Qualcomm Incorporated

Withdrawn

R1-1905349
Physical-layer procedures to support UE/gNB measurements
CATT

R1-1905463
On the necessity and details for physical-layer procedures to support UE/gNB measurements


Ericsson

R1-1905486
Procedures to support UE/gNB measurements
Fraunhofer IIS, Fraunhofer HHI

R1-1905658
Summary of 7.2.10.3: PHY procedures for positioning measurements
Qualcomm Incorporated

R1-1905811
Summary#2 of 7.2.10.3: PHY procedures for positioning measurements

Qualcomm Incorporated
Agreement:
The potential physical layer procedures to support UE/gNB measurements for NR positioning may include:

1.
UE procedures for receiving DL PRS, including
a.
DL PRS timing aspects

b.
Bandwidth part operation

c.
Beam management aspects

d.
Measurement/reporting related aspects

2.
UE procedures for transmitting UL PRS, including
a.
Transmission timing and timing adjustments

b.
Power control

c.
Beam management aspects

3.
gNB procedures to support NR positioning measurements, including
a.
DL PRS configuration aspects

b.
UL PRS configuration aspects

c.   Beam management aspects

d.
Measurement/reporting related aspects

Agreement:
The DL PRS configuration provided to the UE is independent of the configured DL BWPs of the UE
Agreement:
For intra-frequency measurements:

· The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap.

· Select from one of the following options for the measurement bandwidth

· Option 1: The UE measurement is within the DL BWP configuration

· Option 2: The UE can measure outside the DL BWP configuration

· FFS: Scenarios when measurements gaps would need to be configured. 

· When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP.

Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, consider one or more of the following options:

· Option 1: The DL PRS can be configured to be QCLed Type D with a DL Reference Signal from a serving or neighboring cell.

· Discuss further which DL reference signal can be used (e.g., SSB, CSI-RS, DL-PRS).

· Option 2: The UE may perform a Rx beam sweeping on DL PRS resources which are transmitted with the same downlink spatial domain transmission filter.

· Option 3: The UE may use a fixed Rx beam to receive DL PRS resources which are transmitted with different downlink spatial domain transmission filter. 

· FFS: Whether this option can be achieved by Option 1

· FFS on specification impacts.
Agreement:
For positioning purposes, with regard to the UL SRS transmission timing, at least the following options have been identified:

· Option 1: No adjustment is made to the configured TA. That is, support only a TA configuration which is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols).

· Option 2:  The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value can be provided by the UE to the network upon request.

· Note: The adjustment value is not needed to be known at the measuring cell for the purpose of UL-AoA measurement

· Option 3: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value is provided by the network to the UE.

Agreement:
For positioning purposes, with regards to the UL SRS transmission power, at least the following options have been identified:
· Option 1: The UL SRS Tx power is constant (i.e., no power control is supported). 
· FFS: The value of the constant Tx power and how it is determined
· Option 2: The UL SRS Tx power is based on the existing power control procedure.

· Option 3: The UL SRS Tx power is determined by modifying the existing power control procedure, for example:

· Support configuring a DL reference signal of a neighboring cell to be used for SRS path loss estimation. 

· FFS: Which reference signals can be used (e.g. a CSI-RS, or a SSB, or DL PRS).

· FFS: which power control modes are supported (e.g., open loop only, or open loop and closed loop).

Agreement:
For positioning purposes, with regard to UL Beam management/alignment towards serving and neighbouring cells, consider one or more of at least the following options:

· Option 1:  Support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS.

· FFS: Which Reference DL RS can be used (e.g., SSB/CSI-RS/DL-PRS).

· Option 2: Support UE Tx beam-sweeping on UL SRS transmissions across multiple UL SRS Resources.

· Option 3: The Tx beam is fixed for UL SRS transmissions across multiple UL SRS Resources, for both FR1 and FR2.
· FFS: How the fixed beam is selected
1.1.1.4 Others

R1-1904110
Discussion on UE based positioning in idle/inactive states
vivo

R1-1904323
Association of NR positioning techniques, reference signals and measurements
Intel Corporation

R1-1905265
Measurements for PRS on-demand
Nokia, Nokia Shanghai Bell

R1-1905350
Network synchronization based on RAT-dependent signals
CATT

R1-1905458
Evaluation for hybrid RAT-dependent techniques
Huawei, HiSilicon

R1-1905464
On reusing the TRS for positioning purposes
Ericsson

R1-1905465
Design parameters for downlink positioning reference signals
Ericsson

