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Introduction
The following agreements were made on the UE and gNB measurements for NR positioning in RAN1#98 [1]:
	Agreement:
· RSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs (Option 1 from agreement made in RAN1#97)
· Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
· At least the PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in RSTD measurements can be configured for reporting in the measurement report.
· Note: This does not preclude the use of any additional reference signals that are being discussed further including existing reference signals

Conclusion:
How to determine the RSTD measurement and UE Rx-Tx time difference measurements that are reported when receiver diversity is used by the UE is up to UE implementation and is not specified by measurement definition.

Agreement:
· UE Rx-Tx time difference is defined with respect to the Rx and Tx subframe timing associated with the TRP
· Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
· At least the PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in the UE Rx-Tx time difference measurements can be configured for reporting in the measurement report.
· Note: This does not preclude the use of any additional reference signals that are being discussed further including existing reference signals

Agreement:
For FR1, 
· The reference point for Rx time in the definition of the UE Rx-Tx time difference is the Rx antenna connector of the UE. 
· The reference point for Tx time in the definition of the UE Rx-Tx time difference is the Tx antenna connector of the UE

Agreement:
· UL RTOA is defined with the respect to the subframe timing associated with the UE
· Multiple SRS resources for positioning purposes can be used to determine the received UL subframe timing of the first arrival path of the UE. 
· FFS: The resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB in the UL RTOA measurements can be requested for reporting in the measurement report.

Agreement:
For FR1, the reference point for UL RTOA is the Rx antenna connector of gNB

Conclusion:
How to determine the UL RTOA measurement and gNB Rx-Tx time difference measurements that are reported when receiver diversity is used by the gNB is up to gNB implementation and is not specified by measurement definition.

Agreement:
· gNB Rx-Tx time difference is defined with respect to the subframe timing associated with the UE
· Multiple SRS resources for positioning purposes can be used to determine the received UL subframe timing of the first arrival path of the UE. 
· FFS: The resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB in the gNB Rx-Tx time difference measurements can be requested for reporting in the measurement report.

Agreement:
For FR1, 
· The reference point for the Rx time of the gNB Rx-Tx time difference is the Rx antenna connector of the gNB
· The reference point for the Tx time of the gNB Rx-Tx time difference is the Tx antenna connector of the gNB

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

Agreement:
· For FR1, the reference point for the UL SRS-RSRP is the Rx antenna connector of the gNB. 
· For FR2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· When receiver diversity is in use by the gNB to obtain the UL SRS-RSRP measurement, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS -RSRP of any of the individual receiver branches

Agreement:
· AoA () and ZoA () define the estimated angles of a user with respect to a reference direction which are determined at the TRP antenna for an UL channel corresponding to this UE.

· The reference directions can be defined according to either one of the following options (both options are supported in specifications) 

· Option 1:

· For AoA, the geographical North, positive in a counter-clockwise direction.
· For ZoA, the zenith/vertical
· Note:   pointing to the zenith and  pointing to the horizon.

· Option 2:
· For AoA and ZoA, the reference direction is with respect to the Local Coordinate System (LCS) defined in TR 38.901. The translation of the GCS to LCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle) which are reported




The following agreements were made on the UE and gNB measurements for NR positioning in RAN1#98 [1]:
	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.
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




In this contribution, we further discuss the UE and gNB measurements for NR positioning.

Rel-15 UE measurements for E-CID
The following agreement was made in RAN1#98 [1]
	Agreement:
Inform RAN2 of the following:
· It is RAN1 understanding that discussion on mapping of positioning techniques to reference signals and measurements is out of RAN1 scope and therefore RAN1 does not intend to define such mapping. 
· It is RAN1 understanding that RAN2 will define signalling that can support any RAT dependent positioning technique including hybrid RAT dependent positioning solutions
· RAN1 agreed on the tables below that provide mapping between reference signals and measurements based on the latest status of RAN1 discussion
· The positioning techniques are indicated for information purpose as examples and do not intend to influence higher layer signalling to be developed by RAN2
· Note: Table will be modified in the future if additional reference signals for UE/gNB measurements are agreed
· 
	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID






Although the SS-RSRPB (SS reference signal received power per branch) was introduced to TS 38.215 V15.2.0, it seems RAN1 has not informed other WGs (RAN2 and RAN4) on this Rel-15 measurement. TS 38.331and TS 38.133 have so far not include the measurement.
[bookmark: p1]Proposal 1: If RAN1 has not informed other WGs on the RRM measurement of SS-RSRPB so far, update the list of UE RRM measurement for E-CID by removing the SS-RSRPB measurement, and inform RAN2 the updated list of UE RRM measurement for E-CID.

Rel-16 UE measurements for NR positioning
While most of the issues related to the definitions of the UE measurements were resolved in previous meetings, there are still some remaining issues left. In this section, we provide our view on some of the remaining issues.
Issue 1: Reference point of all timing related measurements for FR2.
· RAN1 has sent the LS to RAN4 consulting the reference point of all timing related measurements (e.g., RSTD measurement, UE Rx-Tx time difference, etc.) [18]. RAN1 may wait for the response from RAN4 for resolving this issue.
Issue 2: Whether to support RSTD measurements with mixed E-UTRAN and NR node
· If RSTD measurements with mixed E-UTRAN and NR nodes are supported, it might provide one more RSTD measurement than the case when it is not supported. However, this requires the E-UTRAN and NR nodes are fully synchronized, which may not be the case in most deployment scenarios, and it also requires the UE to be able to receive both LTE and NR signals without inter-RAT time bias. Thus, we suggest not supporting this feature in Rel-16 due to the limited benefit and the stringent timing requirement on both the UE and the network. 
Issue 3: Whether to include RRC IDLE and RRC INACTIVE mode as applicable states for RSTD measurement
· Due to the limited time available for Rel-16 WI, Due to the limited time available for Rel-16 WI, we suggest not considering the support of RRC IDLE and RRC INACTIVE mode unless there are significant interests to do so.
Issue 4: Whether to support inter-frequency UE Rx-Tx time difference measurements
· If DL PRS resources are configured for inter-frequency carrier for other measurements, e.g., RSTD, it seems reasonable to also support other inter-frequency UE Rx-Tx time difference measurements. It is understandable that UE Rx-Tx time difference measurement is normally used together with gNB Rx-Tx time difference measurement to obtain the RTT for positioning, and using inter-frequency UE Rx-Tx time difference measurements may require the UE to transmit SRS in the inter-frequency carrier for gNB NB Rx-Tx time difference measurement, but this can be left for the network to control in the implementation.
Issue 4: The support of UE receiving timing measurements based on NR reference signals (CSI-RS/TRS) other than DL PRS
· In our view, the use of NR reference signals (CSI-RS/TRS) other than DL PRS for UE timing measurements should be allowed but not required. It can be up to UE implementation. 
Issue 5: Additional UE measurements, e.g., whether to introduce DL and UL PRS SINR measurements, etc. in Rel-16
· Due to the limited time available for Rel-16 WI, we suggest not considering additional UE measurements in Rel-16 unless there are significant interests to do so.
Issue 6: The number of the antenna port(s) for UE timing measurements if number of the antenna port(s) for the transmission of the DL PRS can be 2
· For UE timing measurements, it was agreed that they are defined in terms of the subframe timing of the TRP. It is expected that the UE will try to provide UE timing measurements based on most reliable detection of the first propagation path regardless the number of ports of the DL PRS. Thus, we suggest there is no need to define the antenna ports for UE timing measurements regardless the number of antenna port of the DL PRS.
Issue 7: The number of the antenna port(s) for UE DL PRS-RSRP measurements if number of the antenna port(s) for the transmission of the DL PRS can be 2
· Rel-15 RRM RSRP is measured with signal antenna port. It seems not special benefits to consider measuring RSRP for more than 1 port for positioning. Thus, single antenna port is used for UE DL PRS-RSRP regardless whether DL PRS is transmitted from 1 or 2 ports.
Issue 8: Whether UL angle and arrival (AoA, AoZ) should be defined based on the first arrival path
· In our view, both timing and angle measurements should be measured based on the first arrival path (multipath measurements are defined separately). But, we assume this can be either left for UE and gNB implementation or make the same clarification for all timing and angle measurements.

[bookmark: p2]Proposal 2: For the remaining issues on UE measurements, we suggest 
· Wait for the response from RAN4 on the reference point of all timing related measurements.
· Conclude that RSTD measurement with mixed E-UTRAN and NR node is not considered in Rel-16.
· Conclude that positioning for RRC IDLE and RRC INACTIVE mode is not considered in Rel-16.
· Support inter-frequency UE Rx-Tx time difference measurements in Rel-16.
· Conclude that whether and how to use NR reference signals (CSI-RS/TRS) other than DL PRS for UE receiving timing measurements is up to UE implementation, but not defined in the specification.
· Conclude that no additional UE measurement is considered in Rel-16 beyond those already agreed.
· Conclude that the number of antenna port for UE timing measurements is up to UE implementation, but not defined in the specification.
· UE DL PRS is measured from single DL PRS antenna port regardless how many antenna ports is used for DL PRS transmission.
· Add the clarification that all UE and gNB timing and angle measurements are defined based on the first path of arrival (Note: multipath measurements, if supported, should be defined separately).

Measurement configuration and reporting
UE measurement configuration and reporting
Maximum number of DL PRS resources in measurement Configuration
For supporting LTE OTDOA, a UE can be configured up to 3 frequency layers (maxFreqLayers) and the up to 24 cells per frequency layers. For supporting NR RRM, a UE is required to support the maximum 96 CSI-RS resources per measurement object. In addition, for NR positioning, it was agreed that there can be more than one DL PRS resource sets per cell. Therefore, for UE measurement configuration, there is a need to define the maximum number of frequency layers, the maximum number of cells per frequency layer, the maximum number of DL PRS resource sets per cell, and the maximum number of the PRS resources per PRS resource set for the purpose of NR positioning.
[bookmark: p3]Proposal 3:  For the purpose of NR positioning, UE can be configured with DL PRS resources of
· up to [3] frequency layers;
· up to [24] cells (TRPs) per frequency layer;
· up to [3] DL PRS resource sets per cell;
· up to [96] DL PRS resources per PRS resource set

Maximum number of measurements in UE measurement report
Based on the configured DL PRS resources, the UE detects the DL PRS signals and provides the UE measurements. There is a need to define the maximum number of measurements in one measurement report. Based on previous discussion of the maximum configured DL PRS resources, we propose:
[bookmark: p4]Proposal 4:  UE should support reporting DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP simultaneously in one measurement report or separately in individual measurement reports, based on the request from the network
[bookmark: p5]Proposal 5: UE should support reporting DL PRS RSTD, UE Tx-Rx time difference and DL PRS RSRP measured from 
· up to [3] frequency layers
· up to [12] cells (TRPs) per frequency layer
· up to [1] DL PRS resource sets per cell
· up to [3] DL PRS resources per DL PRS resource set/per cell

Information elements in a measurement report
A UE may be configured with multiple DL PRS resource sets for measurement, and each resource set may include multiple PRS resources, when DL PRS signals from a TRP are transmitted in different beams, and each of the PRS beams is identified with a PRS resource ID. The PRS RSRP measured among the DL PRSs corresponding to the same PRS resource ID and the same resource set ID may be combined. To identify a certain beam of a certain TRP, the UE measurement reporting should be associated with both PRS resource ID and the PRS resource set ID.

[bookmark: p6]Proposal 6:  The following information elements are included in a measurement report that contains DL PRS RSTD measurements
The timing stamp (the SFN [and subframe number]) of the RSTD measurements
The carrier frequency of the RSTD measurements
The reference Cell ID (e.g., PhysCellId) of the RSTD measurements
(Optional) The information uniquely identifing the reference beam of the RSTD measurement. The information can be
a PRS resource set ID, and/or 
a PRS resource ID
FFS: the estimate of the quality of the TOA measurement from the RSTD reference cell, 
A list of information elements of RSTD measurements. Each IE includes
the Cell ID for the cell associated with the RSTD measurement.
(Optional) The information that uniquely identifies the beam associated with the RSTD measurement. The information can be
a PRS resource set ID, and/or 
one or 2 PRS resource ID(s)
the RSTD measurement
FFS: the range and resolution
FFS: the estimate of the quality of the TOA measurement from the RSTD cell (rstdQuality)

[bookmark: p7]Proposal 7:  The following information elements are included in a measurement report that contains UE Tx-Rx time difference measurements
The timing stamp (the SFN [and subframe number]) of the UE Tx-Rx time difference measurements
The carrier frequency of the UE Tx-Rx time difference measurements
A list of information elements of UE Tx-Rx time difference measurements. Each IE includes
the Cell ID for the cell associated with the UE Tx-Rx time difference measurement.
(Optional) The information that uniquely identifies the beam associated with the UE Tx-Rx time difference measurement. The information can be
a PRS resource set ID, and/or 
one or 2 PRS resource ID(s)
the UE Tx-Rx time difference measurement
FFS: the range and resolution
FFS: the estimate of the quality of the UE Tx-Rx time difference measurement

[bookmark: p8]Proposal 8:  The following information should be included in a measurement report that include DL PRS RSRP measurements
The timing stamp (e.g., SFN [and subframe number]) of the RSRP measurements
The carrier frequency of the RSRP measurements
A list of information elements of RSRP measurements. Each IE includes
the Cell ID for the cell associated with the RSRP measurement.
(Optional) The information that uniquely identifies the beam associated with the RSRP measurement. The information can be
a PRS resource set ID, and/or 
a PRS resource ID
the RSRP measurement
FFS: the range and resolution as defined in TS 38.331

Criterions for UE/gNB measurement reporting
For UE/gNB measurement reporting, there was proposal to define the criterions for the UE/gNB measurement report, i.e., UE/gNB only reports the measurements that meet certain criterion. In addition, there was proposal for the UE/gNB to report UE/gNB measurements for every configured PRS/SRS resources without considering whether the UE/gNB has detect the signals carried in the PRS/SRS resources. In our view, there is obvious that there is no need for the UE/gNB to report the measurements for the undetected cells or the undetected PRS resources. UE/gNB should only report the measurement with certain reliability. It can be up to the UE/gNB to decide which UE measurements are reported as long as the performance requirements to be defined in RAN4 can be satisfied.
[bookmark: p9]Proposal 9:  UE/gNB need only to select those measurements (RTSD, UE Rx-Tx time difference, RSRP, UL RTOA, gNB Rx-Tx time difference, AOA/AOZ) that are measured with certain reliability in measurement report, but not necessary for every cell and/or every PRS/SRS resources. There is no need to define the criterions for UE/gNB to select the measurements in RAN1 specification since RAN4 will define the performance requirements for UE/gNB measurements.

Quality indication of Measurements
The following agreement was made in RAN1#97[1]
· Support reporting separate metric(s) corresponding to the 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

Quality indication of UE/gNB timing measurements
LTE OTDOA measurement report supports the quality of the TOAs used in the RSTD measurements as defined OTDOA‑MeasQuality in LPP in TS 36.355 [11], which includes the following elements:
· error-Resolution ([5, 10, 20, 30]meter): specifies the resolution used in the error-Value field
· error-Value ([0 ~ 63]): specifies the target device′s best estimate of the uncertainty of the OTDOA (or TOA) measurement
· error-NumSamples ([0 ~7]): specifies how many measurements have been used by the target device to determine this TDOA‑MeasQuality

LTE quality measurements can be extended to UE/gNB timing measurements (such as DL PRS-RSTD, UE Rx-Tx time difference, etc.). The quality measure should be associated with the measurement and reported along with the measurement. Assisted by the quality measurements, the location server would select those robust measurements to improve the positioning accuracy. Further, the quality measurement is also beneficial to reduce the signaling overhead for the measurement report. For instance, UE could only report those UE measurements with high quality. The number of the reported measurements may be less than the number configured by the network. Another way is that the measurements associated with high quality could be quantized with high granularity, while the other measurements are quantized with low granularity. The details of the quality indication can be further studied with the consideration of the required measurement performance and beam related information. 

[bookmark: p10]Proposal 10:  Support the same definition of the quality metrics for UE/gNB timing measurements, including DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference.
Proposal 11:  The quality indication (measQuality) of UE/gNB timing measurements (DL PRS-RSTD, UE Rx-Tx time difference, UL-RTOA, and gNB Rx-Tx time difference) are defined as follows. 
· error-Resolution ([0.1, 0.2, 0.5, 1, 2, 5, 10, 20]meter): specifies the resolution used in error-Value field
· error-Value ([0 ~ 63]): specifies the target device′s best estimate of the uncertainty of the UE/gNB timing measurements
· error-NumSamples ([0 ~7]): specifies how many measurements have been used by the target device to determine this measQuality

It is up to the implementation of the UE/gNB on how to determine the quality indication

Multipath measurements
Rel-14 LTE OTDOA supports the network to request the UE to report multipath RSTD measurements (multipathRSTD) and the UE to report the up to 2 multipath RSTD measurements according to the request. The reported multipath information for both the reference cell and the neighboring cell:
· additionalPathsRef. This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.
· additionalPathsNeighbour. This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

Similar with LTE OTDOA, we suggest supporting multipath reporting for UE RSTD and gNB UL RTOA timing related measurements for NR positioning. 
[bookmark: p12]Proposal 12:  UE should support reporting up to 2 additional paths for RSTD measurements if UE detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the rstd value. 
[bookmark: p13]Proposal 13:  gNB should support reporting up to 2 additional paths for gNB UL RTOA measurements if gNB detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the gNB UL RTOA value.

Conclusion
In this contribution, we discussed the NR DL positioning technologies, and made the following proposals:
Proposal 1: If RAN1 has not informed other WGs on the RRM measurement of SS-RSRPB so far, update the list of UE RRM measurement for E-CID by removing the SS-RSRPB measurement, and inform RAN2 the updated list of UE RRM measurement for E-CID.
Proposal 2: For the remaining issues on UE measurements, we suggest 
· Wait for the response from RAN4 on the reference point of all timing related measurements.
· Conclude that RSTD measurement with mixed E-UTRAN and NR node is not considered in Rel-16.
· Conclude that positioning for RRC IDLE and RRC INACTIVE mode is not considered in Rel-16.
· Support inter-frequency UE Rx-Tx time difference measurements in Rel-16.
· Conclude that whether and how to use NR reference signals (CSI-RS/TRS) other than DL PRS for UE receiving timing measurements is up to UE implementation, but not defined in the specification.
· Conclude that no additional UE measurement is considered in Rel-16 beyond those already agreed.
· Conclude that the number of antenna port for UE timing measurements is up to UE implementation, but not defined in the specification.
· UE DL PRS is measured from single DL PRS antenna port regardless how many antenna ports is used for DL PRS transmission.
· Add the clarification that all UE and gNB timing and angle measurements are defined based on the first path of arrival (Note: multipath measurements, if supported, should be defined separately).
Proposal 3:  For the purpose of NR positioning, UE can be configured with DL PRS resources of
· up to [3] frequency layers;
· up to [24] cells (TRPs) per frequency layer;
· up to [3] DL PRS resource sets per cell;
· up to [96] DL PRS resources per PRS resource set
Proposal 4:  UE should support reporting DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP simultaneously in one measurement report or separately in individual measurement reports, based on the request from the network
Proposal 5: UE should support reporting DL PRS RSTD, UE Tx-Rx time difference and DL PRS RSRP measured from 
· up to [3] frequency layers
· up to [12] cells (TRPs) per frequency layer
· up to [1] DL PRS resource sets per cell
· up to [3] DL PRS resources per DL PRS resource set/per cell
Proposal 6:  The following information elements are included in a measurement report that contains DL PRS RSTD measurements
The timing stamp (the SFN [and subframe number]) of the RSTD measurements
The carrier frequency of the RSTD measurements
The reference Cell ID (e.g., PhysCellId) of the RSTD measurements
(Optional) The information uniquely identifing the reference beam of the RSTD measurement. The information can be
a PRS resource set ID, and/or 
a PRS resource ID
FFS: the estimate of the quality of the TOA measurement from the RSTD reference cell, 
A list of information elements of RSTD measurements. Each IE includes
the Cell ID for the cell associated with the RSTD measurement.
(Optional) The information that uniquely identifies the beam associated with the RSTD measurement. The information can be
a PRS resource set ID, and/or 
one or 2 PRS resource ID(s)
the RSTD measurement
FFS: the range and resolution
FFS: the estimate of the quality of the TOA measurement from the RSTD cell (rstdQuality)
Proposal 7:  The following information elements are included in a measurement report that contains UE Tx-Rx time difference measurements
The timing stamp (the SFN [and subframe number]) of the UE Tx-Rx time difference measurements
The carrier frequency of the UE Tx-Rx time difference measurements
A list of information elements of UE Tx-Rx time difference measurements. Each IE includes
the Cell ID for the cell associated with the UE Tx-Rx time difference measurement.
(Optional) The information that uniquely identifies the beam associated with the UE Tx-Rx time difference measurement. The information can be
a PRS resource set ID, and/or 
one or 2 PRS resource ID(s)
the UE Tx-Rx time difference measurement
FFS: the range and resolution
FFS: the estimate of the quality of the UE Tx-Rx time difference measurement
Proposal 8:  The following information should be included in a measurement report that include DL PRS RSRP measurements
The timing stamp (e.g., SFN [and subframe number]) of the RSRP measurements
The carrier frequency of the RSRP measurements
A list of information elements of RSRP measurements. Each IE includes
the Cell ID for the cell associated with the RSRP measurement.
(Optional) The information that uniquely identifies the beam associated with the RSRP measurement. The information can be
a PRS resource set ID, and/or 
a PRS resource ID
the RSRP measurement
FFS: the range and resolution as defined in TS 38.331
Proposal 9:  UE/gNB need only to select those measurements (RTSD, UE Rx-Tx time difference, RSRP, UL RTOA, gNB Rx-Tx time difference, AOA/AOZ) that are measured with certain reliability in measurement report, but not necessary for every cell and/or every PRS/SRS resources. There is no need to define the criterions for UE/gNB to select the measurements in RAN1 specification since RAN4 will define the performance requirements for UE/gNB measurements.
Proposal 10:  Support the same definition of the quality metrics for UE/gNB timing measurements, including DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference.
Proposal 11:  The quality indication (measQuality) of UE/gNB timing measurements (DL PRS-RSTD, UE Rx-Tx time difference, UL-RTOA, and gNB Rx-Tx time difference) are defined as follows. 
· error-Resolution ([0.1, 0.2, 0.5, 1, 2, 5, 10, 20]meter): specifies the resolution used in error-Value field
· error-Value ([0 ~ 63]): specifies the target device′s best estimate of the uncertainty of the UE/gNB timing measurements
error-NumSamples ([0 ~7]): specifies how many measurements have been used by the target device to determine this measQualityError! Reference source not found.Proposal 12:  UE should support reporting up to 2 additional paths for RSTD measurements if UE detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the rstd value. 
Proposal 13:  gNB should support reporting up to 2 additional paths for gNB UL RTOA measurements if gNB detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the gNB UL RTOA value.
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