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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were made in RAN1#99 [1].
Agreement:
The expected RSTD value is a single value defined as the RSTD the UE is expected to measure (at the UE location).
· The value range of the expected RSTD is +/- 500 us. 
· The value range for the uncertainty of the expected RSTD is
· When any of the resources used for the DL positioning measurement are in FR1: +/- 32 us
· When all of the resources used for the DL positioning measurement are in FR2: +/- 8 us
Agreement:
RRC signalling should be introduced for a UE to request a measurement gap configuration when the UE is expected to measure the DL PRS resource outside the active DL BWP.

Agreement:
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.
· Include this agreement in an LS to RAN4.
Conclusion:
For positioning purposes, use of CSI-RS for RRM as a source for QCL Type D for DL-PRS, is not supported

Agreement:
· If the DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D from a DL-PRS Resource’, the DL-PRS-ResourceSetId and the DL-PRS-ResourceId for the indicated source DL-PRS Resource can be provided. 
· QCL relation between two DL-PRS Resources can only be provided for DL-PRS Resources of the same TRP.
Agreement:
· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
· The SSB index indicated for QCL Type D and QCL Type C for a DL-PRS resource should be the same
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
· Note: The SSB-positionInBurst parameter is needed only for SSB puncturing.
· Note: The feasibility of the working assumption above can be assessed by RAN2 and RAN3.
Agreement:
· When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.
· Note: As previously agreed, to support Option 3 of multi-beam operation, the NW may configure DL-PRS Resources as source RS for QCL Type D for a target DL-PRS Resource. That is, Option 3 can be achieved by Option 1 with a DL-PRS as source RS for QCL Type D (Options 3/1 from previous related agreement in RAN1#97).
Agreement:
· A UE does not expect to simultaneously maintain more than N distinct pathloss estimates across all SRS resource sets for positioning which are different from the up to four pathloss estimates per serving cell the UE maintains for PUSCH/PUCCH and other SRS transmissions, where N can be up to 16 per UE.
· The maximum value of N supported by a UE can be indicated as a UE capability and can take the values N = {0, 4, 8, 16}

Agreement:
· For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
· PCI of the cell
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with values: ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values: {0,1,2,…15}
· Smtc per SSB frequency layer with values : SSB-MTC 
· SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
· SSB Index
· SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: RAN1 assumes that the above information is indicated in RRC
Agreement:
If the spatialRelationInfo or pathlossReferenceRS indicates a DL-PRS, the following parameter of the DL-PRS are provided in the UL-SRS for positioning configuration:
· The ID (previously agreed) that can be associated with multiple DL-PRS Resource Sets associated with a single TRP
· DL-PRS-ResourceSetId
· DL-PRS-ResourceId
Agreement:
If the spatialRelationInfo indicates an SRS resource, the following parameters for the SRS for positioning can be provided:
· Rel-15 SRS-ResourceId or Rel-16 Positioning SRS-ResourceId
· UL BWP ID
· Serving cell ID
In this contribution, we discuss the remaining issues for physical-layer procedures to support UE/gNB measurements.
Physical-layer procedures to support UE/gNB measurements
It has been agreed that some SSB assistance data will be provided for DL-PRD processing. In our view, SMTC per SSB frequency layer should also be provided since during the period, SSB from neighboring cells is transmitted for measurement. Therefore, the working assumption should be confirmed.
Proposal 1: The following working assumption should be confirmed.

· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
Another issue is the fallback scheme for power control when pathloss information is not available. It has been agreed that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB that the UE uses to obtain MIB as the pathloss reference signal should be used. However, it should be clarified if this MIB is from the serving cell or any cell that a UE can obtain MIB information. If it is the latter case, there is possibility that a UE cannot obtain the MIB information, especially from the neighboring cells far away from the UE but still can hear the UE so that a UE should send SRS for positioning purpose. Only the MIB from the serving cell is guaranteed to be obtained. In this regard, the MIB referred here should be the serving cell MIB.
Proposal 2: It should be clarified that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB of the serving cell that the UE uses to obtain MIB as the pathloss reference signal should be used
When UE reports back its measurement results, e.g., RSTD, the values should be quantized and the quantization granularity determines the quantization error as well as the positioning accuracy. Basically, the higher the quantization granularity the more accurate the positioning is. However, very high quantization granularity will also create large signaling overhead and may increase the positioning latency. In this regards, the quantization granularity should be determined by the required positioning accuracy. In this regard, multiple quantization granularities should be supported. For high accuracy requirement, finer quantization granularity can be configured and for low accuracy requirement, coarse granularity can be configured to reduce signaling overhead. 
It has been agreed that NR should support RSRP measurement for NR DL PRS and such measurement can be used to determine DL PRS quality. The quality reflects how accurate the positioning measurement is expected. However, since UE needs to measure multiple gNBs and reporting all RSRP measurements may incur high signaling overhead. In such a case, UE can report only a subset of RSRP measurements based on gNB configuration to reduce reporting signaling overhead. For example, UE can report only the best N RSRP measurements. It should be noted that the RSRP measurement can be reported in a timing granularity different from RSTD measurement since the signal strength may change even without UE movement.
PRS with wider bandwidth and short periodicity can be configured and shared by a group of UEs to guarantee that the most stringent positioning requirement can be met. However, in order to save UE power consumption, especially for IoT devices with stringent power consumption requirements, different measurement window in time and frequency domain can be configured to different UEs.
Proposal 3: Following aspects should be supported for UE measurement and report
· Signalling overhead reduction for DL PRS quality report;
· Configurable UE measurement window for low complexity and low power consumption.
Conclusions 
In this contribution, we discussed the reaming issues for physical-layer procedures to support UE/gNB measurements.
Proposal 1: The following working assumption should be confirmed.

· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
Proposal 2: It should be clarified that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB of the serving cell that the UE uses to obtain MIB as the pathloss reference signal should be used
Proposal 3: Following aspects should be supported for UE measurement and report
· Signalling overhead reduction for DL PRS quality report;
· Configurable UE measurement window for low complexity and low power consumption.
References:
[1] [bookmark: _Ref446582201]RAN1#99 Chairman’s Notes.



1

