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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
1.1.1.1 DL Reference Signals for NR Positioning

R1-1906052
DL RS design for NR positioning
Huawei, HiSilicon

R1-1906177
Discussion on DL RS for NR positioning
vivo

R1-1906305
DL Reference Signals for NR Positioning
CATT

R1-1906385
Discussion on DL reference signals for NR positioning
Spreadtrum Communications

R1-1906387
DL Reference Signals for NR Positioning
BUPT, ZTE, CAICT

R1-1906424
Discussion on NR DL PRS 
ZTE Corporation

R1-1906561
DL RS design for NR positioning
MediaTek Inc.

R1-1906658
Views on DL reference signals for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1906719
Discussion on DL Reference Signals for NR Positioning
LG Electronics

R1-1906821
Downlink reference signal design for NR positioning
Intel Corporation

R1-1906852
Considerations on DL reference signals for NR positioning
Sony

R1-1906907
DL Reference Signals for NR Positioning
Samsung

R1-1907177
Views on DL reference signal designs for NR positioning
Mitsubishi Electric Co.

R1-1907296
DL Reference Signals for NR Positioning
Qualcomm Incorporated

R1-1907508
DL Reference Signals for NR Positioning
Ericsson
R1-1907762
Outcome of offline discussion #1 on AI 7.2.10.1 - DL Reference Signals for NR Positioning


Intel Corporation

Agreement:
DL PRS Resource is described by at least the following parameters
· DL PRS Resource ID (previously agreed)
· Sequence ID (previously agreed)
· Comb Size-N
· RE Offset in frequency domain
· FFS whether this offset is a single value or multiple values

· Starting slot and symbol of DL PRS Resource

· FFS whether it can be represented by time offset with respect to some reference

· Number of symbols per DL PRS Resource (Duration of DL PRS Resource)

· Quasi-colocation information (QCL with other DL reference signals)

· FFS QCL type and source reference signals
· FFS: Number of Tx Ports
· FFS: Power offset b/w DL PRS and SSB

· FFS: Transmission bandwidth and starting PRB with respect to Point A

· FFS: Numerology

Note: RAN1 to discuss further whether some of the above parameters belong to Resource Set configuration and are applied to all Resources within a Resource Set or not.
Agreement:
· Number of symbols for DL PRS Resource is configurable from the following set {2, 4, 6}
· FFS: Inclusion of other values in the set including values in {1, 3, 8, 12}
· DL PRS Resource comb-N value is configurable from the set {2, 4, 6}

· FFS: Inclusion of other values in the set including values in {1, 8, 12}
· Note: The dependence between the number of symbols and the comb size should be considered when considering the inclusion of additional values in the sets for these parameters
R1-1907895
Outcome of offline discussion #2 on AI 7.2.10.1 - DL Reference Signals for NR Positioning
Intel Corporation
Agreement:
RAN1 to select one of the following alternatives for periodic DL PRS Resource Allocation at RAN1#98:

· Alt.1 - Periodicity of DL PRS Resource is configured at DL PRS Resource Set level

· Common period is used for DL PRS resources within a DL PRS Resource Set

· Alt.2 - Periodicity of DL PRS Resource is configured at DL PRS Resource level

· Different periods can be used for DL PRS resources within a DL PRS Resource Set

Agreement:
DL PRS occasion is one instance of periodically repeated time windows (consecutive slot(s)) where DL PRS is expected to be transmitted

· FFS: If this definition is introduced for muting or DL PRS resource allocation or both

1.1.1.2 UL Reference Signals for NR Positioning

R1-1906053
SRS design for NR positioning
Huawei, HiSilicon

R1-1906178
Discussion on UL RS for NR positioning
vivo

R1-1906306
UL Reference Signals for NR Positioning
CATT

R1-1906425
Discussion on positioning usage of SRS
ZTE Corporation,Sanechips

R1-1906562
UL RS design for NR positioning
MediaTek Inc.

R1-1906659
Views on UL reference signals for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1906720
Discussion on UL Reference Signals for NR Positioning
LG Electronics

R1-1906822
Uplink reference signal design for NR positioning
Intel Corporation

R1-1906853
Considerations on UL reference signals for NR positioning
Sony

R1-1906908
UL Reference Signals for NR Positioning
Samsung

R1-1907088
Details on Uplink PRS Signal Design
Fraunhofer IIS

R1-1907178
Views on UL reference signal designs for NR positioning
Mitsubishi Electric Co.

R1-1907237
Discussion on UL Reference Signals for NR Positioning
ITRI

R1-1907297
UL Reference Signals for NR Positioning
Qualcomm Incorporated

R1-1907509
UL Reference Signals for NR Positioning
Ericsson
R1-1907700
FL summary for 7.2.10.2 UL Reference Signals for NR Positioning
Ericsson
Agreement:
SRS transmissions for positioning are realized with 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

· FFS: construction of the pattern inside the SRS resource structure

Agreement:
For positioning, the number of consecutive OFDM symbols in an SRS resource is configurable with one of the values in the set {1, 2, 4, 8, 12}
· FFS: Other values including 3,6,14

· Note: Values of 1, 2 and 4 within an SRS resource can already be configured in Rel-15

Agreement:
For positioning, starting positions in the time domain for the SRS resource can be anywhere in the slot, i.e. an offset loffset  range of {0,1,…,13}.
Agreement:
For positioning, with regard to UL Beam management/alignment towards serving and neighbouring cells, at least the following (option 2 from prior agreement) can be used:

· UE Tx beam-sweeping on UL SRS transmissions across multiple UL SRS Resources

· FFS: other options
Agreement:
For positioning, the SRS comb size set is extended from {2,4} to {2,4,8}

· FFS: Additional comb sizes: 1, 6, 12
· Note: For the comb sizes of 6 and 12, the number of PRBs may be restricted if currently defined sequences are to be used

· FFS: Maximum number of cyclic shifts for the different comb sizes (cyclic shifts for comb sizes of 2 and 4 already exist in Rel-15)

1.1.1.3 UE and gNB measurements for NR Positioning

R1-1907665
Summary of UE and gNB measurements for NR Positioning
CATT
R1-1906054
NR positioning measurements
Huawei, HiSilicon

R1-1906179
Discussion on UE and gNB measurements for NR positioning
vivo

R1-1906229
DL PRS receiving procedure out of measurement window
NTT DOCOMO, INC.

R1-1906307
UE and gNB measurements for NR Positioning
CATT

R1-1906426
NR positioning measurements
ZTE Corporation,Sanechips

R1-1906563
Measurement and reporting design for NR positioning
MediaTek Inc.

R1-1906660
Measurements for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1906721
Discussion on UE and gNB measurements for NR Positioning
LG Electronics

R1-1906823
UE and gNB measurements for NR positioning
Intel Corporation

R1-1906854
Considerations on UE and gNB measurements for NR Positioning
Sony

R1-1906909
Discussion on UE and gNB measurements for NR Positioning
Samsung

R1-1907298
UE and gNB measurements for NR Positioning
Qualcomm Incorporated

R1-1907510
UE and gNB measurements for NR Positioning
Ericsson
R1-1907791
Summary #2 of UE and gNB measurements for NR Positioning
CATT

Agreement:
Select one (or more) of the following options for the definition of the RSTD

· Option 1: RSTD is defined as the time difference with respect to the subframe timings associated with the different TPs;

· Option 2: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resource sets of different TPs

· Option 3: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resources of different TPs

· Note: Definition of the RSTD applies at least to the RSTD measurements obtained from DL PRS. It does not preclude the RSTD obtained from other DL RS.

Agreement:
· For FR1, the reference point of the RSTD measurement is the Rx antenna connector of the UE

· For FR2, RAN1 has considered the following options as the reference point of the RSTD measurement. The final decision is up to RAN4 on how to define the reference point of the RSTD measurement. 

· Option 1: the combined signal from antenna elements corresponding to a given receiver

· Option 2: the Rx antenna of the UE

Agreement:
DL PRS-RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements of the antenna port that carry a DL PRS resource configured for RSRP measurements within the considered measurement frequency bandwidth

· FFS: DL PRS-RSRP for 2 ports, if 2 port transmission of a DL PRS is agreed.
Agreement:
· For FR1, the reference point for the DL PRS-RSRP is the Rx antenna connector of the UE;
· For FR2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch

Agreement:
When receiver diversity is in use by the UE to obtain the DL PRS-RSRP measurement, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches
Agreement:
Support inter-frequency DL PRS-RSRP measurements for NR positioning in Rel-16 when the UE is in RRC_CONNECTED state.
Agreement:
UE can be indicated to report the DL PRS Resource ID(s) or the DL PRS Resource set ID(s) associated with the DL PRS Resource ID(s) or the DL PRS Resource set(s), which are used in determining the UE measurements (DL RSTD, UE Tx-Rx time difference, DL PRS-RSRP) in UE measurement reporting.

R1-1907799 
[DRAFT] LS on Reference Point of RSTD measurements
CATT
R1-1907821
[DRAFT] LS on Reference Point for Timing Related Measurements
CATT

Final LS approved in R1-1907869 with the following modifications:
· Copy RAN3

· Add the following at the end of the main body of the LS: “It is RAN1’s understanding that it is part of the work of the RAN3 WG to provide a name for the “transmission measurement function”. For simplicity of the discussion in RAN1 this function is referred to as “gNB”.”

· Change the text for the Action to the following: “RAN1 kindly requests RAN4 to provide the definition of a reference point for RSTD measurements in FR2 and inform RAN1 whether it is applicable to other timing related measurements, namely, the UE Rx-Tx timing difference, gNB Rx-Tx timing difference and UL RTOA. If the provided definition for the reference point is not applicable to these other timing related measurements in FR2, RAN1 requests RAN4 to provide definitions for the reference points for these other timing related measurements in FR2.”

Agreement:
· Support reporting separate metric(s) corresponding to quality of each of the following measurements

· RSTD

· UE Rx-Tx time difference

· UL-RTOA

· gNB Rx-Tx time difference

· UL angle of arrival, including the azimuth of arrival (AoA) and the zenith of arrival (ZoA)

· FFS: The details of these quality metrics

1.1.1.4 Necessity and details for physical-layer procedures to support UE/gNB measurements
R1-1906055
Physical layer procedure for NR positioning
Huawei, HiSilicon

R1-1906180
Discussion on physical-layer procedures for UE/gNB measurements
vivo

R1-1906308
Physical-layer procedures to support UE/gNB measurements
CATT

R1-1906427
Discussion on physical-layer procedure for NR positioning
ZTE Corporation,Sanechips

R1-1906470
Necessity and details for physical-layer procedures to support UE measurements
BUPT, ZTE, CAICT

R1-1906526
Discussion on physical-layer procedures to support NR positioning measurements
CMCC

R1-1906564
Procedure design for NR positioning
MediaTek Inc.

R1-1906661
Views on physical layer procedures for NR Positioning
Nokia, Nokia Shanghai Bell

R1-1906722
Discussion on necessity and details for physical-layer procedures to support UE/gNB measurements

LG Electronics

R1-1906824
On physical-layer procedures for NR positioning
Intel Corporation

R1-1906855
On physical-layer procedures to support UE and gNB measurements
Sony

R1-1906910
Discussion on necessity and details for physical-layer procedures to support UE/gNB measurements

Samsung

R1-1907089
UE Procedures for transmitting UL PRS
Fraunhofer IIS, Fraunhofer HHI

R1-1907188
Views on physical-layer procedures for NR positioning
Mitsubishi Electric Co.

R1-1907299
Considerations on Phy-layer procedures for NR Positioning
Qualcomm Incorporated

R1-1907511
Physical-layer procedures in NR positioning
Ericsson
R1-1907675
Summary of 7.2.10.4: PHY procedures for positioning measurements
Qualcomm Incorporated
Agreement:
For intra-frequency measurements, when measurement gaps are configured, the UE is expected to measure the DL PRS resource outside the configured (active and inactive) BWPs (Option 2 in the related Agreement from RAN1 #96-Bis).
· Note: The UE has flexibility to measure only on a part of the DL PRS configured bandwidth as long as measurement requirements are met.
Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the following options are supported (options are from previous related agreement in RAN1#96bis):
· 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.

R1-1907841
Summary #2 of 7.2.10.4: PHY procedures for positioning measurements
Qualcomm Incorporated

Agreement:
For positioning purposes, with regards to the UL SRS transmission power, support at least the following in addition to the existing Rel-15 behaviour:

· Support configuring a DL reference signal of a neighbouring cell to be used as DL path loss reference for the purpose of SRS power control.  

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

· Study further the UE configuration signalling and procedure.

· FFS on a fallback procedure if the UE is not able to obtain the pathloss reference.

· FFS on number of measurements for pathloss.

Agreement:
For positioning purposes, for UL Beam management/alignment towards serving and neighbouring cells, the following is supported (in addition to UE TX beam sweeping):

· Configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS.

· Reference DL RS that can be used include at least SSB. FFS on CSI-RS, DL-PRS.

· A fixed Tx beam for UL SRS transmissions across multiple UL SRS Resources, for both FR1 and FR2.

· FFS how the fixed beam is selected.

· FFS on specification impacts.
· Note: In Rel-16, UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol (Rel-15 behaviour)
1.1.1.5 Others

R1-1906181
Discussion on UE based positioning in idle/inactive states
vivo

R1-1906309
Network synchronization based on RAT-dependent signals
CATT

R1-1906428
New sequence for PRS
ZTE Corporation,Sanechips

R1-1907512
Design parameters for downlink positioning reference signals
ericsson

R1-1907513
Reusing the TRS for positioning purposes
ericsson

R1-1907544
On hybrid RAT-dependent positioning
Huawei, HiSilicon

R1-1907562
Discussion on multi-path DAoD
Huawei, HiSilicon

Revision of R1-1907545
