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	Reason for change:
	Essential corrections facilitating PRS operation and simultaneous transmission of SRS for positioning.

	
	

	Summary of change:
	In section 5.1.6.5, the UE may be indicated by the network that DL PRS resources can be used as the reference for DL-PRS measurements using a higher layer parameter. This reference is then referred to as "reference time". However, this reference is not a "time" indication. As a result, the "time" in the "reference time" is deleted to reflect outcome of email discussion [100b-e-NR-Pos-04] as captured in R1- 2002989.

[bookmark: _GoBack]In section 5.1.6.5, the UE can be configured to measure and report multiple UE Rx-Tx time difference measurements. However, a specification of "multiple" was missing. "Multiple UE Rx-Tx time difference measurements" is changed to "4 UE Rx-Tx time difference measurements", together with text alignments. This reflects the outcome of email discussion [100b-e-NR-Pos-04] as captured in R1- 2002989.

In sections 5.1.6.5 and 6.2.1.4, based on R1-2002287, alignment of higher layer parameters with RAN2 specification.

In section 6.2.1, the UE is not expected to transmit more than one SRS resources for positioning on overlapping symbols. This reflects the outcome of email discussion [100b-e-NR-Pos-03] as captured in R1-2003136.

In section 6.2.1, a new UE capabilities are introduced for the number of simultaneous transmissions of SRS resources for positioning for intra-band and inter-band CA, where the SRS resources are on different CCs. This reflects the outcome of email discussion [100b-e-NR-Pos-03] as captured in R1-2003136.
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[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292]5.1.6.5	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters nr-DL-PRS-ResourceSet-r16 DL-PRS-ResourceSet and nr-DL-PRS-Resource-r16DL-PRS-Resource. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS Ppositioning Ffrequency Llayer configuration(s) as indicated by the higher layer parameter nr-DL-PRS-PositioningFrequencyLayer-r16DL-PRS-PositioningFrequencyLayer. A DL PRS Ppositioning Ffrequency Llayer is defined as a collection of DL PRS Rresource Ssets which have common parameters configured by nr-DL-PRS-PositioningFrequencyLayer-r16DL-PRS-PositioningFrequencyLayer.
The UE assumes that the following parameters for each DL PRS resource(s) are configured via higher layer parameters nr-DL-PRS-PositioningFrequencyLayer-r16DL-PRS-PositioningFrequencyLayer, nr-DL-PRS-ResourceSet-r16DL-PRS-ResourceSet and nr-DL-PRS-Resource-r16 defined by Clause 6.4.2.1 [17, TS 37.355]DL-PRS-Resource.
A positioning frequency layer consists of one or more DL PRS resource sets and it is defined by Clause 6.4.2.1 [17, TS 37.355]:
-	dl-PRS-SubcarrierSpacing-r16DL-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS Rresources and DL PRS Rresource sets in the same DL- PRS- Ppositioning Ffrequency Llayer have the same value of dl-PRS-SubcarrierSpacing-r16DL-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing-r16DL-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211].
-	DL-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-PositioningFrequencyLayer have the same value of DL-PRS-CyclicPrefix. The supported values of DL-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA-r16DL-PRS-PointA defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS Rresource Sset have common Point A and all DL PRS rResources sets belonging to the same DL- PRS- Ppositioning Ffrequency Llayer have a common Point A.
The UE expects that it will be configured with dl-PRS-ID-r16[IDs] each of which is defined such that it is associated with multiple DL PRS Rresource Ssets from the same cell. The UE expects that one of these dl-PRS-ID-r16[IDs] along with a nr-DL-PRS-ResourceSetId-r16DL-PRS-ResourceSetId and a nr-DL-PRS-ResourceId-r16DL-PRS-ResourceId can be used to uniquely identify a DL PRS Rresource. 
A DL PRS resource set consists of one or more DL PRS resources and it is defined by Clause 6.4.2.1 [TS 37.355]:
-	nr-DL-PRS-ResourceSetId-r16 DL-PRS-ResourceSetId defines the identity of the DL PRS resource set configuration. 
[bookmark: _Hlk39646216]-	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16DL-PRS-Periodicity defines the DL PRS resource periodicity and takes values  slots, where for dl-PRS-SubcarrierSpacing-r16DL-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. 
-	dl-PRS-ResourceRepetitionFactor-r16DL-PRS-ResourceRepetitionFactor defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values ,. All the DL PRS resources within one resource set have the same resource repetition factor.ResourceRepetitionFactor
-	dl-PRS-ResourceTimeGap-r16DL-PRS-ResourceTimeGap defines the offset in number of slots between two repeated instances of a DL PRS resource with the same nr-DL-PRS-ResourceSetId-r16DL-PRS-ResourceID within a single instance of the DL PRS resource set and takes values . The UE only expects to be configured with dl-PRS-ResourceTimeGap-r16DL-PRS-ResourceTimeGap if dl-PRS-ResourceRepetitionFactor-r16DL-PRS-ResourceRepetitionFactor is configured with value greater than 1. The time duration spanned by one instance of a nr-DL-PRS-ResourceSet-r16DL-PRS-ResourceSet is not expected to exceed the configured value of DL PRS periodicityDL-PRS-Periodicity. All the DL PRS resources within one resource set have the same value of dl-PRS-ResourceTimeGap-r16DL-PRS-ResourceTimeGap.
-	dl-PRS-MutingPatternList-r16DL-PRS-MutingPattern defines a bitmap of the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. The bitmap size can be {2, 4, 6, 8, 16, 32} bits long. The bitmap has two options for applicability. In the first option each bit in the bitmap corresponds to a configurable number provided by higher layer parameter dl-PRS-MutingBitRepetitionFactor-r16DL-PRS.MutingBitRepetitionFactor of consecutive instances of a DL- PRS- Rresource Sset where all the DL- PRS- Rresources within the set are muted for the instance that is indicated to be muted. In the second option each bit in the bitmap corresponds to a single repetition index for each of the DL- PRS- Rresources within each instance of a nr-DL-PRS-ResourceSet-r16DL-PRS-ResourceSet and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor-r16DL-PRS-ResourceRepetitionFactor. Both options may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in Cclause 7.4.1.7.4 of [4, TS 38.211].
-	nr-DL-PRS-SFN0-Offset-r16DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of [FFS in RAN2]reference cell. 
-	DL-PRS-ResourceSetSlotOffset defines the slot offset with respect to SFN0 slot 0 and takes values .
-	dl-PRS-CombSizeN-r16DL-PRS-CombSizeN defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16DL-PRS-combSizeN.
-	dl-PRS-ResourceBandwidth-r16DL-PRS-ResourceBandwidth defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16DL-PRS-ResourceBandwidth.
-	dl-PRS-StartPRB-r16DL-PRS-StartPRB defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16DL-PRS-PointA. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS Rresource Ssets belonging to the same Ppositioning Ffrequency Llayer have the same value of dl-PRS-StartPRB-r16Start PRB.
A DL PRS resource is defined by:
-	dl-PRS-ResourceList-r16DL-PRS-ResourceList determines the DL PRS resources that are contained within one DL PRS resource set. 
-	nr-DL-PRS-ResourceId-r16DL-PRS-ResourceId determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceId-r16DL-PRS-SequenceId is used to initialize cinit value used in pseudo random generator [4, TS38.211, 7.4.1.7.2] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-ReOffset-r16DL-PRS-ReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS38.211]. 
-	dl-PRS-ResourceSlotOffset-r16DL-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL- PRS- Rresource Sset Sslot oOffset
-	dl-PRS-ResourceSymbolOffset-r16DL-PRS-ResourceSymbolOffset determines the starting symbol of the DL PRS resource within the starting slot. 
-	dl-PRS-NumSymbols-r16DL-PRS-NumSymbols defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	dl-PRS-QCL-Info-r16DL-PRS-QCL-Info defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
The UE assumes constant EPRE is used for all REs of a given DL PRS resource.
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements in a higher layer parameter nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters nr-DL-PRS-expectedRSTD-r16DL-PRS-expectedRSTD and nr-DL-PRS-expectedRSTD-uncerainty-r16DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by nr-DL-PRS-ReferenceInfo-r16DL-PRS-RstdReferenceInfo may include an dl-PRS-ID-r16[ID], a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the dl-PRS-ID-r16[ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
[bookmark: _Hlk24184832]The UE may be configured to report quality metrics corresponding to the DL RSTD and UE Rx-Tx time difference measurements which include the following fields:
-	timingMeasQualityValue-r16TimingMeasQuality-Value which provides the best estimate of the uncertainty of the measurement
-	timingMeasQualityResolution-r16TimingMeasQuality-Resolution which specifies the resolution levels used in the timingMeasQualityValue-r16Value field.
The UE expects to be configured with higher layer parameter nr-DL-PRS-expectedRSTD-r16DL-PRS-expectedRSTD, which defines the time difference with respect to the received DL subframe timing the UE is expected to receive DL PRS, and DL-PRS-expectedRSTD-uncertainty-r16, which defines a search window around the nr-DL-PRS-expectedRSTD-r16expectedRSTD.
[bookmark: _Hlk21964903]For DL UE positioning measurement reporting in higher layer parameters nr-DL-PRS-RstdMeasurementInfoRequest-r16DL-PRS-RstdMeasurementInfo or [DL-PRS-UE-Rx-Tx-MeasurementInfo] the UE can be configured to report the DL PRS resource ID(s) or the DL PRS resource set ID(s) associated with the DL PRS resource(s) or the DL PRS resource set(s) which are used in determining the UE measurements DL RSTD, UE Tx-Rx time difference or the DL PRS-RSRP.
The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report multiple UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in difference positioning frequency layers. 
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter nr-TimeStamp-r16Timestamp. The nr-TimeStamp-r16Timestamp can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo-r16DL-PRS-RSTDReferenceInfo. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter [XYZmeasGapConfig]. 
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of cells with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those cells. The up to 4 measurements being performed on the same pair of cells and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers.
If the UE is configured with dl-PRS-QCL-Info-r16DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If dl-PRS-QCL-Info-r16DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the nr-DL-PRS-ResourceSetId-r16DL-PRS-ResourceSetId and the nr-DL-PRS-ResourceId-r16DL-PRS-ResrouceId of the source DL- PRS- Rresource are expected to be indicated to the UE.
The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.
<omitted text>
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Hlk39819469]6.2.1	UE sounding procedure
<omitted text>
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set. 
For single operation in the same carrier operations, the UE does is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter [SRS-for-positioning]srs-PosResource-r16 and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘periodic’.
For single operation in the same carrier operations, the UE does is not expected to be triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘semi-persistent’ or ‘aperiodic’.
For single carrier operations, the UE does not expect to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as ‘periodic’.
For single carrier operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as ‘semi-persistent’ or ‘aperiodic’.
For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource on different CCs, subject to UE’s capability provided by [XX] and [YY] respectively.
<omitted text>
[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357]6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter srs-PosResource-r16[SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16spatialRelationInfo is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter srs-Resource SRS-Config or srs-PosResource-r16[SRS-for-positioning], CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos-r16spatialRelationInfo the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter srs-PosResource-r16[SRS-for-positioning] across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter srs-PosResource-r16[SRS-for-positioning] within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter srs-PosResource-r16[SRS-for-positioning], the UE can only be provided with a single RS source in spatialRelationInfoPos-r16spatialRelationInfo per SRS resource for positioning.
If an SRS configured by the higher parameter srs-PosResource-r16[SRS-for-positioning] collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
<omitted text>



