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Introduction
Regarding issues on the UE and gNB measurements for NR positioning, the following agreements were made in 3GPP RAN1 #98bis meeting [1].
	
Agreement:
Support the same set of resolutions for the quality metrics of all UE/gNB timing measurements (DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference)

Agreement:
The quality metrics for all UE/gNB timing measurements include at least the following fields
· Value: specifies the best estimate of the uncertainty of the measurement
· Resolution: specifies the resolution levels used in the Value field
· FFS: non-linear steps
· FFS: scaling factor
· FFS: NumSamples: specifies how many measurements used by UE/gNB to determine the MeasQuality
· FFS: whether the number of samples is controlled and configured by network

Agreement:
UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP in up to X5 total number of DL PRS resources within
· Up to X1 positioning frequency layers
· FFS: X1
· Up to X2 TRPs per positioning frequency layer
· FFS: X2
· Up to X3 DL PRS resource sets per TRP
· FFS: X3
· Up to X4 DL PRS resources per PRS resource set
· FFS: X4
· FFS: X5

Agreement:
· UE can be configured to transmit up to Y1 SRS resources for positioning per SRS resource Set
· UE can be configured to transmit up to Y2 SRS resources for positioning across all SRS resource Sets
· UE can be configured to transmit up to total Y3 SRS Resource Sets for positioning
· FFS: Y1, Y2, Y3
· FFS: whether Y1 and/or Y2 and/or Y3 are per BWP or all BWPs 

Agreement:
A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined.
· This limit can be signalled as a UE capability.
· FFS: the relationship of maximum numbers of DL PRS resources with the following factors
· the type of the measurement window, e.g., sliding window
· the maximum number of DL PRS OFDM symbols
· the maximum measurment bandwidths

Agreement:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3]

Agreement:
UE can be configured to measure and report up to N (> 1) DL PRS RSRP measurements on different DL PRS resources from the same TRP
· N=[3]

Agreement:
A UE measurement can be associated with a time stamp. 
· For DL RSTD and RSRP measurements, the time stamp can include at least the SFN 
· FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets (can be determined by the UE)
· For Rx-Tx measurements, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing 
· FFS: these values correspond to the reference DL PRS resource or DL PRS resource set (can be determined by the UE)

Agreement:
A DL PRS resource can be associated with one or more of the following in either GCS or LCS
· azimuth angle
· elevation angle
· Note: The details of the message (e.g., resolution, range, etc.) can be defined in RAN3.
· 


Based on the previous agreement, we discuss remaining details on the UE and gNB measurements to support NR positioning.

Discussion 
0. Measurement Quality 

Measurement Quality
Measurement quality information could be used for more accurate estimation of the UE’s location by applying different weight factor with respect to each measurement based on the absolute quality information. It is obvious that the more accurate and detailed measurement quality information are provided, the more accurate UE’s location could be measured. In consideration of use cases and signalling overhead, however, it is necessary to support measurement quality reporting at the various levels of signalling overhead. We could consider two different types of the measurement quality such as absolute quality and relative quality. 
1) Absolute measurement quality:
In 3GPP RAN1 #97 meeting [2], it was agreed to support measurement quality 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


For more details, the following agreement was made in the previous meeting [1]. 
	Agreement:
The quality metrics for all UE/gNB timing measurements include at least the following fields
· Value: specifies the best estimate of the uncertainty of the measurement
· Resolution: specifies the resolution levels used in the Value field
· FFS: non-linear steps
· FFS: scaling factor
· FFS: NumSamples: specifies how many measurements used by UE/gNB to determine the MeasQuality
· FFS: whether the number of samples is controlled and configured by network


In LTE TS 36.355 [3], the value (error-value) is denoted as an absolute distance value in meter(s) as captured below.
	OTDOA-MeasQuality field descriptions

	error-Resolution
This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:
	′00′			5 meters
	′01′			10 meters
	′10′			20 meters
	′11′			30 meters.

	error-Value
This field specifies the target device′s best estimate of the uncertainty of the OTDOA (or TOA) measurement.
The encoding on five bits is as follows:
	′00000′	0		to	(R*1-1) meters
	′00001′	R*1	to	(R*2-1) meters
	′00010′	R*2	to	(R*3-1) meters
	…
	′11111′	R*31	meters or more;
where R is the resolution defined by error-Resolution field.
E.g., R=20 m corresponds to 0-19 m, 20-39 m,…,620+ m. 


Also, the measurement quality metric is designed for the OTDOA technique in LTE. In NR, we agreed to support measurement quality reporting for the various timing measurements and angle measurements at the UE and gNB/TRP.
To report the measurement quality as a distance value, the UE and gNB measurements should be converted to a distance value. In case of angle measurements, it would not be easy to convert the angle to distance, since the distance error is difference depending on the distance between the UE and gNB/TRP. As a reasonable way, we suggest to use “a percentage of the error for the reported measurement” instead of the absolute distance value such as “meter”.
Then, the percentage based quality metric reporting could be more accurate if the reporting overhead is the same, since the (error) value range is small, i.e., 0 ~ 100 percent, compared to the distance value, i.e., 5 ~ 929 meter(s).


Proposal 1:
· For the quality metric for all UE/gNB measurements, the (error) value unit is defined as a percentage
· i.e., the best estimate of the uncertainty of the measurement is defined as a percentage of the reported measurement value.

In addition, a confidence level for the uncertainty (error-value in measurement quality) reporting could be considered in NR. For example, one of the confidence level of 80 %, 85 %, 90 %, and 95 % could be indicated to the UE. If the UE is not able to get enough number of measurements to guarantee the indicated reliability level, then the UE needs to report the number of measurement samples used for evaluating the measurement quality similar to LTE.
In consideration of signalling overhead, measurement quality could be defined as several grades where the grade can be defined depending on the range of error value, or a criterion for dividing the grade of measurement quality may be indicated to the UE. Also, the number of grades would be different. As a minimum signalling overhead for the measurement quality reporting for each UE measurement, 1 bit signalling can be considered. For example, the network can indicate the maximum tolerance level or threshold of the expected measurement error as a certain distance value. Then the UE can report ‘1’ or ‘0’ as the measurement quality information. If the measurement error does not exceed the threshold, then the UE reports ‘1’. These information could be used at the location server to exclude the low quality measurement when calculating the location of the UE in order to avoid performance degradation.

Proposal 2:
· For the absolute measurement quality reporting, NR positioning support a reporting of the uncertainty (error value in measurement quality) for the UE measurement, and also support a confidence level configuration on the uncertainty value.
· E.g., confidence level would be one of 80 %, 85 %, 90 %, 95 %

Proposal 3:
· In consideration of signalling overhead, NR positioning also needs to support the measurement quality reporting as a grade information,
· E.g., A, B, C, and D. (where A > B > C > D)

2) Relative measurement quality
In addition, a relative measurement quality could be considered. Even though the location server does not know the absolute measurement quality, the relative measurement quality would be helpful for determining weighting factor of each measurement. For example, the ranking of the measurement quality could be reported together with the measurement value. 

Proposal 4:
· NR positioning needs to support the relative measurement quality reporting such as ranking information on the measurement quality.


0. Measurements and reporting
In the previous meeting, we discussed whether or not to support of the multiple RSTD value(s) reporting between two different TPs, and the number of RSTD measurements for reporting which was captured as “M” is a FFS.
In principle, the ToA and the received signal strength corresponding to the first arrival path would be different depending on the TX/RX beam directions of the PRS transmission. For each TP, therefore, the UE can obtain multiple ToA measurements from PRS resources depending on the RX beams and/or TX beams, and the UE is able to attain multiple ToA measurements for a single TP, but it should be noted that the most meaningful ToA measurement for RSTD calculation is a single one corresponding to the minimum value. Thus, if the UE is configured with RSTD reporting between two different TPs, it is reasonable that the UE reports a single RSTD by selecting the minimum ToA value among the measured ToAs from each TP.
For the RSTD calculation, the reference information would be configured with higher layer parameter “DL-PRS-RstdReferenceInfo”, where the reference can be multiple PRS resources according to the following agreement captured from RAN1 #96bis [4].
	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


From the previous agreement, “all the RSTD measurements in a single report should have a single reference timing”. It also implies that the UE would select the minimum ToA as a reference timing for RSTD calculation among the multiple ToA measurements obtained from the configured “DL-PRS-RstdReferenceInfo”.
The number of RSTD measurements between two different TPs can be multiple, but it is enough to report a single RSTD value between two different TPs for OTDOA based positioning.

Proposal 5:
· The UE can be configured to report up to 1 RSTD measurement between a different pair of PRS resources or DL PRS resource sets, i.e., support M=1 in the previous agreement.
· The UE determines a single ToA corresponding to the minimum value for each TP. If the first arrival path is the same between multiple PRS resources, the signal strength of the first arrival path needs to be considered.
	Agreement:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3]


In RAN1 #98 meeting [5], it was agreed that PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in the RSTD measurements and the UE Rx-Tx time difference measurements can be configured for reporting in the measurement report as below:
	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

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



The UE can be configured with multiple PRS resources and/or multiple PRS resource sets associated with each TP. If the UE is indicated to report the RSTD/ UE RX-TX time difference measurement and is also indicated to report a PRS Resource ID associated with each TP, then the UE needs to select a PRS resource ID associated with each TP. Thus, the PRS resource selection criterion based on the timing measurement needs to be established. For this reason, we propose the following: The UE can be configured to report RSTD and to report a PRS resource ID associated with each TP or a PRS Resource set where the PRS resource shows the minimum propagation time of the first-arrival signal path among the PRS resources transmitted from the TP. If two or more PRS resources show the same minimum propagation time of the first-arrival signal path, then the UE should select the PRS resource corresponding to the larger received signal power.
Proposal 6:
· The UE can be configured to report RSTD and to report a PRS resource ID associated with each TP or a PRS Resource set where the PRS resource shows the minimum propagation time of the first-arrival signal path among the PRS resources transmitted from the TP. If two or more PRS resources show the same minimum propagation time of the first-arrival signal path, then the UE should select the PRS resource corresponding to the larger received signal power.

The PRS resource ID reporting based on the first-arrival time could be effective for the hybrid technique using both timing measurements and angle measurement (AoD) and also could be effective for the positioning technique only using angle measurements such as AoD. Let us consider a simple example with consideration of Figure 1. The target UE can detect a LoS (Line of Sight) signal path for a PRS transmitted by TX beam #2 even if there is a substantial penetration loss according to the building. On the other hand, the UE can measure the maximum RSRP about the PRS transmitted by TX beam #1 due to low penetration loss even if the signals are reflected. This might be feasible and reasonable according to the environment especially for indoor scenario, where a certain floor is composed of several rooms separated by walls. In this case, it could be quite different between the angles denoted by  and  respectively for TX beam #1 and TX beam #2. This simple example implies that RSRP based reporting of PRS resource is not appropriate for AoD based positioning. At least for AoD based positioning, therefore, the minimum ToA based reporting of PRS resource index should be supported.
[image: ]
[bookmark: _Ref16797744]Figure 1. An illustrative example of PRS transmission and reception

0. Request Location Information (LMF  UE) 
In 3GPP TS36.355 [3], “Request Location Information” is a message which is transmitted by the location server to the target UE in order to request the UE measurement information, and this could be considered as the location information. It is written in TS 36.355 that “the server sends a RequestLocationInformation message to the target to request location information, indicating the type of location information needed and potentially the associated QoS”. 
For the reporting of the UE measurement(s), the following agreements were made.
	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
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


The LMF needs to configure the request information of the measurement report for the UE, which is able to support the agreed features for NR positioning. Based on LTE TS 36.355, NR needs to support periodical reporting, one-shot reporting based on the configured response time by LMF, and reporting based on a triggered event. Based on these, we suggest several factors in the followings that need to be included in a common configuration for the Request Location Information.
· Location/Measurement information type
· RSTD, RSRP, UE RX-TX time difference, ToA
· QoS: measurement accuracy level
· Single-shot reporting
· Response time: this indicates the maximum time as measured between receipt of the Request Location Information and transmission of Provide Location Information, where the Provide Location Information message contains the UE measurements
· Number of PRS resources and/or PRS resource sets
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of PRS resources and/or PRS resource sets, and then the UE sends Provide Location Information.
· Number of cells/TPs
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of cells/TPs, then the UE sends Provide Location Information.
· Periodical reporting
· Reporting amount: the number of periodic location information reports, which is requested by the LMF.
· Reporting interval: periodicity of reporting time
· Triggered reporting
· Reporting duration
· Triggered by UE 
· serving cell change
· TCI update
· It is difficult for the LMF to recognize if the location of the UE has been changed. However, when the UE moves over a certain level/distance, it is necessary to update the UE’s position information previously measured. We can imagine that when the UE moves over a certain distance, the serving beam of a TP transmitting signals to the UE could be changed, or the TP near the UE could be changed. In this case, the TCI state of the UE may be considered to be updated, and when such an event occurs, the LMF can estimate the UE’s changed location by setting the UE to measure and report the PRS.
· Triggered by gNB (e.g., MAC-CE)

In addition to the common configuration, Request Location Information needs to be configured with respect to each type of UE measurements such as RSTD, UE RX-TX time difference, RSRP, ToA.
· Request Location Information for the “RSTD measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· It is assumed that each PRS resource set is configured associated with a single TP. That is, in the phase of the PRS configuration, the UE knows TP information transmitting which PRS resource set(s). 
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· LMF configures the SS/PBCH block(s) as the PRS resource(s), where the SS/PBCH block information is transmitted by the gNB to the LMF.
· Reference information for RSTD calculation: configured with the agreed higher layer parameter “DL-PRS-RstdReferenceInfo”
· A PRS resource
· Subset of PRS resources of a PRS resource set
· A PRS resource set
· Request Location Information for the “UE RX-TX time difference measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· LMF configures the SS/PBCH block(s) as the PRS resource(s), where the SS/PBCH block information is transmitted by the gNB to the LMF.
· Request Location Information for the “RSRP/ToA measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· LMF configures the SS/PBCH block(s) as the PRS resource(s), where the SS/PBCH block information is transmitted by the gNB to the LMF.
· List of CSI-RS resource(s)
· LMF configures the CSI-RS resource(s) (CSI-RS for RRM) as the PRS resource(s), where the CSI-RS information is transmitted by the gNB to the LMF.

Proposal 7:
· A common configuration for the Request Location Information includes at least the following factors:
· Location/Measurement information type
· RSTD, RSRP, UE RX-TX time difference, ToA
· QoS: measurement accuracy level
· Single-shot reporting
· Response time: this indicates the maximum time as measured between receipt of the Request Location Information and transmission of Provide Location Information, where the Provide Location Information message contains the UE measurements
· Number of PRS resources and/or PRS resource sets
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of PRS resources and/or PRS resource sets, and then the UE sends Provide Location Information.
· Number of cells/TPs
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of cells/TPs, then the UE sends Provide Location Information.
· Periodical reporting
· Reporting amount: the number of periodic location information reports, which is requested by the LMF.
· Reporting interval: periodicity of reporting time
· Triggered reporting
· Reporting duration
· Triggered by UE 
· serving cell change
· TCI update
· Triggered by gNB (e.g., MAC-CE)

Proposal 8:
· Request Location Information for the “RSTD measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· Reference information for RSTD calculation: configured with the agreed higher layer parameter “DL-PRS-RstdReferenceInfo”
· Request Location Information for the “UE RX-TX time difference measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· Request Location Information for the “RSRP/ToA measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· List of CSI-RS resource(s)
0. Provide Location Information Configuration (UE  LMF)
According to TS 36.355, when the UE receives the “Request Location Information”, then the UE starts to obtain the indicated measurements and sends “Provide Location Information” to the location server. In this subsection, we discuss the configuration on Provide Location Information (UE reporting configuration to the LMF) corresponding to the configured Request Location Information by LMF.
The UE reporting message could be different depending on the type of the UE measurements or positioning techniques. In our view, the UE measurement reporting container can be configured depending on the UE measurement type as follows.

For the RSTD measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· Reference PRS resource ID(s) and/or reference PRS resource set ID
· If the UE uses different PRS resource ID(s) or a different PRS resource set to determine the reference timing for the RSTD measurement calculation, the UE should report the PRS resource ID(s) and/or the PRS resource set.
· RSTD measurements and their corresponding TP information
· RSTD (OTDOA) measurement quality including reference quality
· Similar to LTE OTDOA, RSTD quality implies the ToA measurement quality in terms of single TRP.
· Reference quality: this is the measurement quality obtained from the PRS resource(s) and/or a PRS resource set that are configured to determine the reference to RSTD calculation. This is corresponding to the reference quality of LTE OTDOA which is the ToA measurement quality denoted by “OTDOA-MeasQuality” in TS 36.355.
· PRS resource ID and PRS resource set ID used to determine each RSTD measurement.
· SS/PBCH block index(es) used to determine each RSTD measurement.

For the UE RX-TX time difference measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· UE RX-TX time difference measurements and their corresponding TP information
· UE RX-TX time difference measurement quality
· PRS/SRS resource ID and PRS/SRS resource set ID used to determine each UE RX-TX time difference measurement.
· SS/PBCH block index(es) to determine each UE RX-TX time difference measurement 

For the RSRP/ToA measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· RSRP/ToA measurements
· PRS resource ID(s) and/or PRS resource set ID(s)
· SS/PBCH block index(es)
· CSI-RS resource ID(s) (CSI-RS for RRM)

Proposal 9:
· For the RSTD measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· Reference PRS resource ID(s) and/or reference PRS resource set ID
· RSTD measurements and their corresponding TP information
· RSTD (OTDOA) measurement quality including reference quality
· PRS resource ID and PRS resource set ID used to determine each RSTD measurement.
· SS/PBCH block index(es) used to determine each RSTD measurement.
· For the UE RX-TX time difference measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· UE RX-TX time difference measurements and their corresponding TP information
· UE RX-TX time difference measurement quality
· PRS/SRS resource ID and PRS/SRS resource set ID used to determine each UE RX-TX time difference measurement.
· SS/PBCH block index(es) to determine each UE RX-TX time difference measurement 
· For the RSRP/ToA measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· RSRP/ToA measurements
· PRS resource ID(s) and/or PRS resource set ID(s)
· SS/PBCH block index(es)
· CSI-RS resource ID(s) (CSI-RS for RRM)

In the absence of the priori information about the UE’s location at the LMF except for information on the serving cell, the LMF would be difficult to configure reference PRS resource(s) and/or a reference PRS resource set through the higher layer signaling “DL-PRS-RstdReferenceInfo”. Thus, the message for reference information “DL-PRS-RstdReferenceInfo” would be one of the optional parameters. If the UE is not configured with PRS resource(s) and/or a PRS resource set through “DL-PRS-RstdReferenceInfo”, the UE needs to select and report PRS resource(s) and/or a PRS resource set used to determine the reference timing for the RSTD measurement. For example, the UE can chooses them showing the best measurement quality among all of the configured PRS resource(s) and/or PRS resource set(s), and the UE can report the measurement quality as the reference quality. In addition, the SS/PBCH block(s) and/or CSI-RS resource(s) for RRM can be used for RSTD measurement(s), and those also might be considered as a reference RS used to determine the reference timing for the RSTD calculation.

Proposal 10:
· If the UE is not configured with PRS resource(s) and/or a PRS resource used to obtain reference timing for the RSTD calculation, the UE is able to select and report them based on the measurement quality.

Proposal 11:
· SS/PBCH block(s) and/or CSI-RS resource(s) for RRM can be used for RSTD measurement(s), and those also might be considered as a reference RS used to determine the reference timing for the RSTD calculation.

Conclusion
In this contribution, we reveal our views on UE and gNB measurements for NR positioning, and summarize our proposals as follows:

Proposal 1:
· For the quality metric for all UE/gNB measurements, the (error) value unit is defined as a percentage
· i.e., the best estimate of the uncertainty of the measurement is defined as a percentage of the reported measurement value.

Proposal 2:
· For the absolute measurement quality reporting, NR positioning support a reporting of the uncertainty (error value in measurement quality) for the UE measurement, and also support a confidence level configuration on the uncertainty value.
· E.g., confidence level would be one of 80 %, 85 %, 90 %, 95 %

Proposal 3:
· In consideration of signalling overhead, NR positioning also needs to support the measurement quality reporting as a grade information,
· E.g., A, B, C, and D. (where A > B > C > D)

Proposal 4:
· NR positioning needs to support the relative measurement quality reporting such as ranking information on the measurement quality.

Proposal 5:
· The UE can be configured to report up to 1 RSTD measurement between a different pair of PRS resources or DL PRS resource sets, i.e., support M=1 in the previous agreement.
· The UE determines a single ToA corresponding to the minimum value for each TP. If the first arrival path is the same between multiple PRS resources, the signal strength of the first arrival path needs to be considered.

Proposal 6:
· The UE can be configured to report RSTD and to report a PRS resource ID associated with each TP or a PRS Resource set where the PRS resource shows the minimum propagation time of the first-arrival signal path among the PRS resources transmitted from the TP. If two or more PRS resources show the same minimum propagation time, the received signal power of the PRS resource.

Proposal 7:
· A common configuration for the Request Location Information includes at least the following factors:
· Location/Measurement information type
· RSTD, RSRP, UE RX-TX time difference, ToA
· QoS: measurement accuracy level
· Single-shot reporting
· Response time: this indicates the maximum time as measured between receipt of the Request Location Information and transmission of Provide Location Information, where the Provide Location Information message contains the UE measurements
· Number of PRS resources and/or PRS resource sets
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of PRS resources and/or PRS resource sets, and then the UE sends Provide Location Information.
· Number of cells/TPs
· After receiving the Request Location Information, the UE performs measurement(s) until obtaining the indicated number of cells/TPs, then the UE sends Provide Location Information.
· Periodical reporting
· Reporting amount: the number of periodic location information reports, which is requested by the LMF.
· Reporting interval: periodicity of reporting time
· Triggered reporting
· Reporting duration
· Triggered by UE 
· serving cell change
· TCI update
· Triggered by gNB (e.g., MAC-CE)

Proposal 8:
· Request Location Information for the “RSTD measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· Reference information for RSTD calculation: configured with the agreed higher layer parameter “DL-PRS-RstdReferenceInfo”
· Request Location Information for the “UE RX-TX time difference measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· Request Location Information for the “RSRP/ToA measurement” includes at least the following parameters
· List of PRS resource set ID(s)
· List of PRS resource ID(s) of each PRS resource set
· List of SS/PBCH block(s)
· List of CSI-RS resource(s)

Proposal 9:
· For the RSTD measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· Reference PRS resource ID(s) and/or reference PRS resource set ID
· RSTD measurements and their corresponding TP information
· RSTD (OTDOA) measurement quality including reference quality
· PRS resource ID and PRS resource set ID used to determine each RSTD measurement.
· SS/PBCH block index(es) used to determine each RSTD measurement.
· For the UE RX-TX time difference measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· UE RX-TX time difference measurements and their corresponding TP information
· UE RX-TX time difference measurement quality
· PRS/SRS resource ID and PRS/SRS resource set ID used to determine each UE RX-TX time difference measurement.
· SS/PBCH block index(es) to determine each UE RX-TX time difference measurement 
· For the RSRP/ToA measurements, at least the following parameters should be reported by the UE to the LMF.
· Time stamp information
· RSRP/ToA measurements
· PRS resource ID(s) and/or PRS resource set ID(s)
· SS/PBCH block index(es)
· CSI-RS resource ID(s) (CSI-RS for RRM)

Proposal 10:
· If the UE is not configured with PRS resource(s) and/or a PRS resource used to obtain reference timing for the RSTD calculation, the UE is able to select and report them based on the measurement quality.

Proposal 11:
· SS/PBCH block(s) and/or CSI-RS resource(s) for RRM can be used for RSTD measurement(s), and those also might be considered as a reference RS used to determine the reference timing for the RSTD calculation.
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