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Introduction
In this contribution, we provide initial list of higher layer parameters for NR Positioning work item. This list is based on RAN1 agreements made at RAN1#99 meeting and is an outcome of the offline discussion with group consensus reached. In the subsequent sections, the track changes with respect to higher layer parameters provided to RAN2 WG after the RAN1#98bis meeting are provided.








Parameters Related to DL PRS Configuration/Measurements

	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect (see note)
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR DL PRS Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-ResourceSet
	DL-PRS-ResourceSet
	New
	 
	DL PRS Resource Set configuration for NR Positioning (i.e. container of configuration settings for a DL PRS Resource Set)
	NA
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	FFS: Max number of sets per TRP

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-ResourceSetId
	DL-PRS-ResourceSetId
	New
	 
	The ID of this DL PRS Resource Set. Each DL PRS Resource Set has a DL PRS Resource Set ID.
	FFS{0,1,…,maxNumDL-PRS-ResourceSetsPerTRP-1}

maxNumDL-PRS-ResourceSetsPerTRP = 8
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-Periodicity
	DL-PRS-Periodicity
	New
	 
	Periodicity of DL PRS allocation in slots configured per DL PRS Resource Set (i.e. all DL PRS Resources of a given Set have the same periodicity)
♦ 20480 is not supported for an SCS of 15 kHz
	
 {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240} slots, µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively
{4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, 20480}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	FFS: Further restrictions on values applicable to different SCS


Note that whether DL-PRS-Periodicity & DL-PRS-ResourceSlotOffset can be combined into 1 field is for further discussion. FFS slot offset parameter on the resource set level (additional to a resource parameter for slot offset)

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-ResourceRepetitionFactor
	DL-PRS-ResourceRepetitionFactor
	New
	 
	This parameter controls how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set. It is applied to all resources of DL PRS Resource Set.
	{1, 2, 4, 6, 8, 16, 32}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-ResourceTimeGap
	DL-PRS-ResourceTimeGap
	New
	 
	DL-PRS-ResourceTimeGap indicates offset in units of slots between two repeated instances of a DL PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL PRS Resource Set. DL-PRS-ResourceTimeGap is provided only if DL-PRS-ResourceRepetitionFactor is configured and is greater than 1. The time duration spanned by one DL PRS Resource set containing repeated DL PRS Resources should not exceed DL-PRS-Periodicity. 
	{1, 2, 4, 8, 16, 32}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	NR DL PRS Configuration
	DL-PRS-SFN0-Offset
	DL-PRS-SFN0-Offset
	New
	 
	Defines time offset of the SFN0 slot 0 for given TRP with respect to SFN0 slot 0 of FFS for RAN2 WG 1) serving TRP or 2) serving cell 3) etc.
	Us
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-ResourceSetSlotOffset
	DL-PRS-ResourceSetSlotOffset
	New
	 
	Defines slot offset with respect to SFN slot 0 for a TRP where DL PRS Resource Set is configured (i.e. slot where the first DL PRS Resource of DL PRS Resource Set occurs) 
	{0,1,…, DL-PRS-Periodicity-1}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-Resource
	DL-PRS-Resource
	New
	 
	DL PRS Resource configuration for NR Positioning (i.e. container of configuration settings for a DL PRS Resource)
	NA
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-ResourceId
	DL-PRS-ResourceId
	New
	 
	Resource Id is assigned to a given DL PRS Resource. A DL PRS Resource ID in a DL PRS Resource Set is associated with a single beam transmitted from a single TRP.
	FFS{0,1,…, maxNumDL PRS ResourcesPerSet-1}



maxNumDL PRS ResourcesPerSet = 64
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-SequenceId
	DL-PRS-SequenceId
	New
	 
	Sequence Id used to initialize cinit value used in pseudo random generator [TS38.211, 5.2.1] for generation of DL PRS sequence for transmission on a given DL PRS Resource
	{0, …, 4095}
FFS larger value
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	FFS in RAN21 WG 

PositioningFrequencyLayer

DL-PRS-ResourceSet

Per TRP
	DL-PRS-CombSizeN
	DL-PRS-CombSizeN
	New
	 
	Resource element (RE) spacing in each symbol of DL PRS Resource. The value N is configured from the set {2, 4, 6, 12}.
FFS: Inclusion of other values in the set including values in {1, 8, 12}

All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of combSize. 

	N = {2, 4, 6, 12}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	Note: RAN1 to discuss further whether parameter belong to Resource Set configuration and is applied to all Resources within a Resource Set or not.

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-ReOffset
	DL-PRS-ReOffset
	New
	 
	Resource element offset in frequency domain for the first symbol in a DL PRS Resource. The relative RE offsets of following symbols are defined relative to the RE Offset in frequency domain of the first symbol in the DL PRS resource
	{0,1} for N = 2

{0,1, 2, 3} for N = 4

{0,1, 2, 3, 4, 5} for N = 6

{0,1,2,3,4,5,6,7,8,9,10,11} for N=12
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	At least the following DL PRS RE patterns, with comb size N equal to number of symbols M (i.e. N = M) are supported 
• Comb-2: 
Symbols {0, 1} have relative RE offsets {0, 1}
Symbols {0,1,2,3} have relative RE offsets {0,1,0,1}
Symbols {0,1,2,3,4,5} have relative RE offsets {0,1,0,1,0,1}
Symbols {0,1,2,3,4,5,6,7,8,9,10,11} have relative RE offsets {0,1,0,1,0,1,0,1,0,1,0,1}


• Comb-4: 
Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}
Symbols {0,1,2,3,4,5,6,7,8,9,10,11} have relative RE offsets {0,2,1,3,0,2,1,3,0,2,1,3}


• Comb-6:
 Symbols {0, 1, 2, 3, 4, 5} have relative RE offsets {0, 3, 1, 4, 2, 5}
Symbols {0,1,2,3,4,5,6,7,8,9,10,11} have relative RE offsets {0,3,1,4,2,5,0,3,1,4,2,5}

• Comb-12:
Symbols {0,1,2,3,4,5,6,7,8,9,10,11} have relative RE offsets {0,6,3,9,1,7,4,10,2,8,5,11} as a working assumption

FFS for other relationship between comb size N and number of symbols per DL PRS Resource M

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-ResourceSlotOffset
	DL-PRS-ResourceSlotOffset
	New
	 
	Points to starting slot of DL PRS Resource with respect to corresponding DL-PRS-ResourceSetSlotOffset
	{0,1, …., mMaxResoourceOffsetValue-1}

FFS in RAN1 on mMaxResoourceOffsetValue = 512
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	or both

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-ResourceSymbolOffset
	DL-PRS-ResourceSymbolOffset
	New
	 
	Points to starting symbol of DL PRS Resource within a slot determined by DL-PRS-ResourceSlotOffset
	{0, 1, 2, …, 12 }
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-NumSymbols
	DL-PRS-NumSymbols
	New
	 
	Number of symbols per DL PRS Resource within a slot which is configurable from the following set {2, 4, 6, 12}
FFS: Inclusion of other values in the set including values in {1, 3, 8, 12}
	{2, 4, 6, 12}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL-PRS-Resource
	DL-PRS-QCL-Info
	DL-PRS-QCL-Info
	New
	 
	QCL indication with other DL reference signals for serving and neighboring cells
	QCL Type-D from an DL PRS Resource

QCL-TypeC from an SSB from a TRP

QCL Type-D from an SSB
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	For positioning purposes, to assist UE to perform Rx beamforming, the following can be used (option 1 from previous related agreement in RAN1#97):
• The DL PRS can be configured to be QCL Type D with a DL Reference Signal from a serving or neighbouring cell. SSB or DL-PRS can be the QCL Type D source of DL-PRS.
• FFS: CSI-RS for RRM


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.


	NR DL PRS Configuration
	 
	 
	DL–PRS- PositioningFrequencyLayer
	DL-PRS-SubcarrierSpacing
	DL-PRS-SubcarrierSpacing
	New
	 
	Subcarrier Spacing for DL PRS Resource
	15, 30, 60 kHz for FR1
60, 120 kHz for FR2
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	DL–PRS- PositioningFrequencyLayer
	DL-PRS-CyclicPrefix
	DL-PRS-CyclicPrefix
	New
	 
	Cyclic Prefix Type for DL PRS Resource
	{Normal, Extended}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	FFS in RAN1 DL–PRS- PositioningFrequencyLayer or DL PRS Resource Set
FFS in RAN2 WG
	DL-PRS-ResourceBandwidth
	DL-PRS-ResourceBandwidth
	New
	 
	Number of PRBs allocated for DL PRS Resource (allocated DL PRS bandwidth)

All DL PRS Resources of the DL PRS Resource Set have the same bandwidth

All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL PRS Bandwidth and Start PRB

	 (24, 28, 32, 36, 40, …, 268, 272)
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	• 4 PRB granularity is used for DL PRS BW configuration
• Maximum BW for DL PRS in PRBs does not exceed 272 PRBs
• Minimum BW for DL PRS in PRBs is not less than 24 PRBs

	NR DL PRS Configuration
	 
	 
	FFS in RAN2 WG

FFS DL–PRS- PositioningFrequencyLayer

or DL PRS Resource Set
	DL-PRS-StartPRB
	DL-PRS-StartPRB
	New
	 
	Start PRB index defined as offset with respect to reference DL PRS Point A configured for positioning frequency layer. 
In the agreements made in RAN1 related to NR positioning, a “positioning frequency layer” is a collection of DL PRS Resource Sets across one or more TRPs which have
• the same SCS and CP type
• the same center frequency
• the same point-A (already agreed)
• FFS: details on configuredthe same configured BW
	INTEGER(0..2176)
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Configuration
	 
	 
	FFS in RAN2 WG DL–PRS- PositioningFrequencyLayer
	DL-PRS-PointA
	DL-PRS-PointA
	New 
	 
	Absolute frequency of the reference resource block for DL PRS. Its lowest subcarrier is also known as DL PRS Point A. 
A single Point A for DL PRS resource allocation is provided per positioning frequency layer.  All DL PRS Resources belonging to the same DL PRS Resource Set have common Point A
	ARFCN-ValueNR
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	FFS in RAN2: NR DL PRS Configuration andor NR DL PRS Measurement Report Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-RstdReferenceInfo
	DL-PRS-RstdReferenceInfo
	New 
	 
	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
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 ID (previously agreed for TRP) of the reference DL PRS Resource or DL PRS Resource set is provided in DL-PRS-RSTD-ReferenceInfo.
	FFS in RAN2 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	● 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
● 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 ID (previously agreed for TRP) of the reference DL PRS Resource or DL PRS Resource set is provided in DL-PRS-RSTD-ReferenceInfo.


	NR DL PRS Measurement Report Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-RstdMeasurementInfoRequest
	DL-PRS-RstdMeasurementInfoRequest
	New 
	 
	Is applied to configure UE to report DL PRS Resource ID(s) or DL PRS Resource Set ID(s) used for determining the timing of each TRP in RSTD measurements
	FFS in RAN2 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	o Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
o 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

	NR DL PRS Measurement Report Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-UE-Rx-Tx-MeasurementInfoRequest
	DL-PRS-UE-Rx-Tx-MeasurementInfoRequest
	New 
	 
	Is applied to configure UE to report DL PRS Resource ID(s) or DL PRS Resource Set ID(s) used for determining the timing of each TRP in the UE Rx-Tx time difference measurements
	FFS in RAN2 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	o Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
o 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.

	FFS in RAN2: NR DL PRS Configuration or NR DL PRS Measurement Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-expectedRSTD 
	DL-PRS-expectedRSTD 
	New 
	 
	For providing an indication of when the DL PRSs are expected to arrive in time at the UE. ExpectedRSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs the target device is expected to measure

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. 

	FFS in RAN1 WG +/- 500 us

Granularity: 4Ts

	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	For providing an indication of when the DL PRSs are expected to arrive in time at the UE 

	FFS in RAN2 WG: NR DL PRS Configuration or NR DL PRS Measurement Configuration
	 
	 
	FFS in RAN2 WG
	DL-PRS-expectedRSTD-uncertainty 
	DL-PRS-expectedRSTD-uncertainty 
	New 
	 
	For providing an indication of when the DL PRSs are expected to arrive in time at the UE with uncertainty (search window).

DL-PRS-RstdReferenceInfo is used for DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty


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

	Value range
FFS in RAN1 WGFR1/FR2:  +/- 32 us
FR2:  +/- 8 us

Granularity: 
4Ts for FR1
1Ts for FR2



	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	• For providing an indication of when the DL PRSs are expected to arrive in time at the UE Note: It is assumed that precise TRP transmission time differences are provided to the UE for UE-based positioning (which is in the scope of RAN2).
• Note: RAN2 can optimize the signalling to cover both UE-based and UE-assisted positioning in a single framework.

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-MutingPattern
	DL-PRS-MutingPattern
	New 
	 
	A bitmap for DL PRS muting is configured for a DL PRS Resource Set. The following options are supported for the applicability of the bitmap.
• Option 1: Each bit in the bitmap corresponds to a configurable number of consecutive instances (in a periodic transmission of DL-PRS resource sets) of a DL-PRS Resource set
o All DL-PRS Resources within a DL-PRS Resource Set instance are muted for a DL-PRS Resource Set instance that is indicated to be muted by the bitmap
• Option 2: Each bit in the bitmap corresponds to a single repetition index for each of the DL-PRS Resources within an instance of a DL-PRS Resource Set (The length of the bitmap is equal to DL-PRS-ResourceRepetitionFactor)
o The above applies to all instances of the DL-PRS Resource Set that the above DL-PRS Resources are part of.
• Bitmap size values: 2, 4, 6, 8, 16, 32 bits
Bit value “0” indicates a muted DL PRS transmission, and the value “1” indicates DL PRS transmission

UE can be configured with any of the following combinations of DL PRS muting options
Option 1 only
Option 2 only
Option 1 and Option 2 
If both options are configured, the logical AND operation is applied, i.e. for each bit from Option 1 bitmap the logical AND is applied to all bits of Option 2 bitmap


	Bit String
(Size {2, 4, 6, 8, 16, 32})
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	FFS in RAN1: Configuration of bitmaps corresponding to both options at the same time to the UE

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NR DL PRS Configuration
	
	
	DL-PRS-ResourceSet
	DL-PRS-MutingBitRepetitionFactor
	DL-PRS-MutingBitRepetitionFactor
	New
	
	Configurable number of consecutive instances (in a periodic transmission of DL-PRS resource sets) of a DL-PRS Resource Set applicable to single bit of Option 1 Muting bitmap
	{1,2,4,8}
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	NR DL PRS Configuration
	 
	 
	FFS in RAN2 WG
	ID
	ID
	New
	 
	This ID can be used along with a DL PRS Resource Set ID and a DL PRS Resources ID to uniquely identify a DL PRS Resource. 
This ID can be associated with multiple DL PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

Name can be defined by RAN2 WG.
	FFS in RAN2 WG{0,1,…, maxNumTrp-1} 

maxNumTrp = 256

maxNumTrp is a max number of TRPs for all frequency layers per UE
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	FFS in RAN2 WG: NR DL PRS and UL SRS for positioning configuration 
	 
	 
	FFS in RAN2 WG
	ss-PBCH-BlockPower 
	ss-PBCH-BlockPower 
	ExistingNew
	 
	Note: The ss-PBCH-BlockPower is currently defined as average EPRE of the resource elements that carry secondary synchronization signals in dBm that the TRP use for SSB transmission (see TS 38.213, clause 7; range currently defined as INTEGER (-60..50)).
	INTEGER (-60..50)
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	For the purpose of power control of the SRS for positioning, if a DL reference signal –SSB is to be used as DL path loss reference, the ss-PBCH-BlockPower is provided to the UE by higher layers for each required TRP (e.g., serving and neighbours)

If the DL reference signal to be used as DL path loss reference is a SSB, provide the ss-PBCH-BlockPower.

	NR DL PRS Configuration
	 
	 
	DL-PRS-ResourceSet
	DL-PRS-ResourcePower
	DL-PRS-ResourcePower
	New 
	 
	The DL-PRS-ResourcePower is defined as average EPRE of the resources elements that carry DL-PRS Resource signals in dBm that the TRP uses for DL-PRS Resource transmission.

UE assumes constant EPRE for all REs of a given DL PRS Resource

	INTEGER (-60..50)FFS in RAN1 WG 
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	For the purpose of power control of the SRS for positioning, if a DL reference signal – DL-PRS-ResourcePower is to be used as DL path loss reference, the DL-PRS-ResourcePower is provided to the UE by higher layers for each required TRP (e.g., serving and neighbours)

If the DL reference signal to be used as DL path loss reference is a DL-PRS, provide the DL-PRS-Resource-Power.

	NR DL PRS Measurement Configuration
	 
	 
	 
	UE Rx-Tx Time-MeasRequestInfo
	UE Rx-Tx Time-MeasRequestInfo
	New
	 
	A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers
FFS: Reporting of SRS for positioning resource/resource set ID corresponding to a UE Rx-Tx time difference measurement
Note: This agreement does not introduce any new behavior for the transmission of SRS for positioning.
	FFS for RAN2 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Measurement Reporting
	 
	 
	TimingMeasQuality
	TimingMeasQuality.Value
	TimingMeasQuality.Value
	New
	 
	The quality metrics for all UE/gNB timing measurements includes value field.
Value: provides the best estimate of the uncertainty of the measurement
Resolution: specifies the resolution levels used in the Value field
	FFS in RAN1 WG{0,1,…,31}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	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

	NR DL PRS Measurement Reporting
	 
	 
	TimingMeasQuality
	TimingMeasQuality.Resolution
	TimingMeasQuality.Resolution
	New
	 
	The quality metrics for all UE/gNB timing measurements includes resolution field.
Resolution: provides the resolution levels used in the Value field

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) is supported.

The resolution of {0.1m, 1m, 10m, 30m} and 5 bits value field is used for both DL and UL timing based measurements 

	{0.1m, 1m, 10m, 30m}FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	FFS: non-linear steps
FFS: scaling factor


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) is supported

	NR UL Measurement Reporting
	 
	 
	AngleMeasQuality
	AngleMeasQuality.Value
	AngleMeasQuality.Value
	New
	
	The quality metrics for all gNB angle measurements includes value field.
Value: provides the best estimate of the uncertainty of the measurement

resolution of {0.1} deg for angular measurements in LCS or GCS

	8 bits values for AOA and ZOA measurements
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	NR UL Measurement Reporting
	 
	 
	AngleMeasQuality
	AngleMeasQuality.Resolution
	AngleMeasQuality.Resolution
	New
	
	The quality metrics for all gNB angle measurements includes resolution field.
Resolution: provides the resolution levels used in the Value field
	resolution of {0.1} deg for angular measurements in LCS or GCS

	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	NR DL PRS Configuration
	 
	 
	 
	DL–PRS- PositioningFrequencyLayer
	DL–PRS- PositioningFrequencyLayer 
	New 
	 
	A container for all DL PRS Resource Sets from all TRPs classified as in one positioning frequency layer.

A “positioning frequency layer” is a collection of DL PRS Resource Sets across one or more TRPs which have
the same SCS and CP type
the same center frequency
the same point-A
FFS: details onthe same configured BW


Max number of frequency layers for configuration = 4
	 NA
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG 
	FFS: Signaling for the association of a PRS resource to frequency layer. 
FFS: Max number of frequency layers

	NR DL PRS Measurement ReportingNR Positioning UE Report
	 
	 
	FFS in RAN2 WG 
	Timestamp
	Timestamp
	New
	 
	A UE measurement can be associated with a time stamp. For UE RSTD, DL PRS RSRP and UE Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing. These values correspond to the reference provided by the DL-PRS-RstdReferenceInfo.
A UE measurement can be associated with a time stamp provided in a report. 
• For DL PRS RSTD and RSRP measurements, the time stamp can include at least the SFN 
o 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 
o FFS: these values correspond to the reference DL PRS resource or DL PRS resource set (can be determined by the UE)


	FFS in RAN1 WGSFN: {0,1, 1023}

Slot: {1,…, 10}-1

µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	FFS: the slot number and the subcarrier spacing for the determination of the slot number, or the subframe number

	UE Capability 
	 
	 
	FFS in RAN1 WG
	MaxNumOfDL-PRS-Resources
	MaxNumOfDL-PRS-Resources
	New
	 
	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 number of DL PRS resources with the following factors
o the type of the measurement window, e.g., sliding window
o the maximum number of DL PRS OFDM symbols
o the maximum measurement bandwidths
	FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	DL PRS Report ConfigurationUE Capability and DL PRS configuration
	 
	 
	FFS in RAN1 RAN2 WG
	NumDL-PRS-RSRP-MeasurementsPerTRP
	NumDL-PRS-RSRPMeasurementsPerTRP
	New
	 
	UE can be configured to measure and report up to N (> 1) = 8 DL PRS RSRP measurements on different DL PRS resources from the same TRP
• FFS N=[3] FFS: N is a UE capability

N is defined across all positioning frequency layers
	FFS in RAN1 WG{1,2,…,8}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	UE Capability and DL PRS Report cConfiguration
	 
	 
	FFS in RAN1 RAN2 WG
	NumDL-PRS-RSTD-MeasurementsPerTRPPair
	NumDL-PRS-RSTD-MeasurementsPerTRPPair
	New
	 
	UE can be configured to measure and report up to [M = 4] DL PRS RSTD measurements per pair of TRPs 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 is defined across all positioning frequency layers
• FFS M=[3]
	FFS in RAN1 WG{1,2,3,4}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	DL PRS Report Configuration
	 
	 
	FFS in RAN2 WG
	NumDL-PRS-Rx-Tx-TimeDifferenceMeasurementsPerTRP
	NumDL-PRS-Rx-Tx-TimeDifferenceMeasurementsPerTRP
	New
	 
	UE can be configured to report up to M = 4 UE-Rx-Tx time difference measurements for different DL PRS resources or DL PRS resource sets per TRP

A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers


	{1,2,3,4}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	UE Capability and DL PRS configuration
	 
	 
	FFS in RAN2 WGFFS in RAN1 WG
	NumPositioningFrequencyLayers
	NumPositioningFrequencyLayers
	New
	 
	UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP within up to NumPositioningFrequencyLayers positioning frequency layers
FFS: NumPositioningFrequencyLayers value
	FFS in RAN1 WG  {1,2,3,4}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UE Capability and DL PRS configuration
	 
	 
	FFS in RAN1 RAN2 WG
	NumTrpPerPositioningFrequencyLayer
	NumTrpPerPositioningFrequencyLayer
	New
	 
	UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP within up to NumTrpPerPositioningFrequencyLayer TRPs per positioning frequency layer
FFS: NumTrpPerPositioningFrequencyLayer value
	FFS in RAN1 WG {1,2,…,64}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	UE Capability and DL PRS configuration
	 
	 
	FFS in RAN1 RAN2 WG
	NumDL-PRS-ResourceSetsPerTrpRPFrequencyLayer
	NumDL-PRS-ResourceSetsPerTrpRPFrequencyLayer
	New
	 
	UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP within up to NumDL-PRS-ResourceSetsPerTrpFrequencyLayer RP DL PRS resource sets per TRP per frequency layer
FFS: NumDL-PRS-ResourceSetsPerTRP valuewithin single positioning frequency layer
	FFS in RAN1 WG {1,2}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	DL PRS configurationFFS in RAN1 UE Capability
	 
	 
	FFS in RAN1 RAN2 WG
	NumDL- PRS- ResourcesPerSet
	NumDL-PRS-ResourcesPerSet
	New
	 
	UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP within up to NumDL PRS ResourcesPerSet DL PRS resources per PRS resource set
FFS: NumDL PRS ResourcesPerSet value
	FFS in RAN1 WG  {1,2,…, 64}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	UE Capability
	 
	 
	FFS in RAN1 WG
	TotalNum-DL-PRS-Resources
	TotalNum-DL-PRS-Resources
	New
	 
	UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP in up to TotalNum-DL-PRS-Resources total number of DL PRS resources
FFS: TotalNum-DL-PRS-Resources value
	FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	FFS in RAN1 UE Capability
	 
	 
	FFS in RAN1 WG
	NumOfUL-PositioningResourcesPerSet
	NumOfUL-PositioningResourcesPerSet
	New
	 
	UE can be configured to transmit up to Y1 SRS resources for positioning per SRS Resource Set
FFS: Y1 value and whether Y1 are per UL BWP or all UL BWPs
	FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	UE Capability
	 
	 
	FFS in RAN1 WG
	TotalNumOfUL-PositioningResources
	TotalNumOfUL-PositioningResources
	New
	 
	UE can be configured to transmit up to Y2 SRS resources for positioning across all SRS Resource Sets
FFS: Y2 value and whether Y2 is per BWP or all BWPs
	FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	UE Capability
	 
	 
	FFS in RAN1 WG
	TotalNumOfUL-PositioningResourceSets
	TotalNumOfUL-PositioningResourceSets
	New
	 
	UE can be configured to transmit up to total Y3 SRS Resource Sets for positioning
FFS: Y3 value and whether Y3 is per BWP or all BWPs
	FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	This row is to be clarified in Nov. meeting

	gNB Report
	 
	 
	FFS for RAN3 WG
	DL-PRS-ResourceAzimuthAngle
	DL-PRS-ResourceAzimuthAngle
	New
	 
	A DL PRS resource can be associated with azimuth angle in either GCS or LCS
Note: The details of the message (e.g., resolution, range, etc.) can be defined in RAN3.
	FFS for RAN3 WG
	 
	 
	FFS for RAN3 WG
	FFS for RAN3 WG
	 

	gNB Report
	 
	 
	FFS for RAN3 WG
	DL-PRS-ResourceElevationAngle
	DL-PRS-ResourceElevationAngle
	New
	 
	A DL PRS resource can be associated with elevation angle in either GCS or LCS
Note: The details of the message (e.g., resolution, range, etc.) can be defined in RAN3
	FFS for RAN3 WG
	 
	 
	FFS for RAN3 WG
	FFS for RAN3 WG
	 

	DL PRS Measurement Report Configuration
	
	
	FFS for RAN2/RAN3 WG
	TimingReportingGranularityFactor
	TimingReportingGranularityFactor
	New
	
	The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0 called by TimingReportingGranularityFactor
	FFS in RAN4
	
	
	FFS for RAN2/RAN3 WG
	FFS for RAN2/RAN3 WG
	Note: RAN4 can determine if -1 can be a minimum value

RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.


	NR DL PRS Configuration
	 
	 
	 
	FFS in RAN1 
DL-PRS-ResourceType
	FFS in RAN1 
DL-PRS-ResourceType
	New 
	 
	Time domain behavior of DL PRS resource configuration. The network configures DL PRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent DL PRS.
	aperiodic, semipersistent, periodic 
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	NR DL PRS Measurement Configuration
	 
	 
	 
	FFS in RAN1 
DL-PRS-MeasurementReportConfig
	FFS in RAN1 
DL-PRS-MeasurementReportConfig
	New 
	 
	FFS in RAN1 whether and how it is defined if introduced. Details TBD. Motivation is to configure UE to conduct measurements and report results of measurements based on DL PRS processing
	 FFS in RAN1 WG
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	 

	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	PCI
	PCI
	New
	
	PCI of the cell
	Up to RAN2
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	ssbFrequency
	ssbFrequency
	New
	
	
	ARFCN-ValueNR
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	halfFrameIndex
	halfFrameIndex
	New
	
	Indicates whether SSB transmission is in the first of the second half of the frame
	 0 or 1
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	SSB-periodicity
	SSB-periodicity
	New
	
	SSB-periodicity with the values of ServingCellConfigCommon IE.

	values as those used in the corresponding field of ServingCellConfigCommon IE
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	SSB-positionInBurst
	SSB-positionInBurst
	New
	
	SSB-positionInBurst with the values in ServingCellConfigCommon IE.

	values as those used in the corresponding field of ServingCellConfigCommon IE
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	ssbSubcarrierSpacing 
	ssbSubcarrierSpacing
	New
	
	ssbSubcarrierSpacing with values: SubcarrierSpacing IE 
	with valuesof : SubcarrierSpacing IE
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	SFN-SSBoffset
	SFN-SSBoffset
	New
	
	Four LSBs of the SFN of the TRP in which SSB is transmitted







SFN-SSBoffset with values {0,1,2,…15}
	{0,1,2,…15}
	
	
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	SMTC
	SMTC
	
	
	Smtc per SSB frequency layer with values: SSB-MTC IE
	
	
	
	
	
	· 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.


	SSB assistance data for DL-PRS processing
	
	
	FFS in RAN2 WG
	SSB Index

	SSB Index

	
	
	
	
	
	
	
	
	· 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.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Parameters Related to UL PRS/SRS for Positioning Configuration/Measurements

	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect (see note)
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR UL PRS/SRS for positioning Configuration
	 
	 
	SRS-ResourceSet
	SRS-ResourceSet
	SRS-ResourceSet
	FFS for RAN2 WG
	 
	List of SRS Resources with SRS related configuration settings. Each resource set defines a set of SRS-Resources.
	 
	 
	 
	 
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	SRS-Resource
	SRS-Resource
	FFS for RAN2 WG
	 
	SRS resource configuration settings

	 
	 
	 
	 
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	SRS-ResourceId
	SRS-ResourceId
	FFS for RAN2 WG
	 
	 
Configuration of SRS for positioning is per UL BWP

	INTEGER (0..maxNrofSRS-Resources-1)

FFS: maxNrofSRS-Resources = 64 per BWP
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	transmissionComb
	transmissionComb combOffset
transmissionComb cyclicShift
	FFS for RAN2 WG
	 
	transmissionCombComb value (2 or 4 or 8) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1)
	n2 combOffset (0,1), cyclicShift (0,…,7)
n4 combOffset (0,..,3), cyclicShift (0,…,11)
n8 comboffset (0,..,7), cyclicShift (0,… 5)
	 
	 
	UE specific
	 
	For positioning, the SRS comb size set is extended from {2,4} to {2,4,8} 
- The RE pattern of an SRS resource for positioning is configured with a combOffset for the first symbol in an SRS resource. 
- The relative RE offsets of following symbols are defined relative to the combOffset of the first symbol in the SRS resource. 
- A relative RE offset of each of the following symbols is derived from the configured number of symbols for an SRS resource, the comb size for the SRS resource and the SRS symbol index within the SRS resource.
The supported relative RE offsets for combinations of the number of symbols (1,2,4,8,12) and comb sizes (2,4,8) for SRS are given in the table below. At least one pattern for each pair are to be selected from the following options:

Comb Size 2:
Number of symbols – 1: {0}
Number of symbols – 2: {0, 1}
Number of symbols – 4: 
FFS:  {0, 1, 0, 1} and/or {0, 0, 1, 1}
Number of symbols – 8: N/A
Number of symbols – 12: N/A

Comb Size 4:
Number of symbols – 1: N/A
Number of symbols – 2: {0, 2}
Number of symbols – 4: 
FFS: {0,2,1,3} and/or {0,1,2,3} and or {0,2,3,1}
Number of symbols – 8: 
FFS: {0,2,1,3,  0,2,1,3}
and/or {0,1,2,3, 0,1,2,3}
and/or {0,0,1,1,2,2,3,3}
Number of symbols – 12: 
FFS:  {0,2,1,3, 0,2,1,3, 0,2,1,3}
and/or {0,1,2,3, 0,1,2,3,0,1,2,3}
and/or {0,0,0,1,1,1,2,2,2,3,3,3}

Comb Size 8:
Number of symbols – 1: N/A
Number of symbols – 2: N/A
Number of symbols – 4: {0,4,2,6}N/A
Number of symbols – 8:
FFS:  {0,4,2,6,1,5,3,7} 
and/or {0,4,1,5,2,6,3,7}
and/or {0,1,2,3,4,5,6,7} 
and/or {0,4,6,2,5,7,3,1}
Number of symbols – 12: {0,4,2,6,1,5,3,7,0,4,2,6}N/A

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	resourceMapping
	resourceMapping startPosition
resourceMapping nrofSymbols
	FFS for RAN2 WG
	 
	OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (N = 1, 2 or 4 per SRS resource), startPosition (SRSSymbolStartPosition = 0..5;
"0" refers to the last symbol, "1" refers to the second last symbol) and RepetitionFactor (r = 1, 2 or 4) (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4).
The configured SRS resource does not exceed the slot boundary.
	startPosition INTEGER (0,…,5, 6, …,13)
nrofSymbols ENUMERATED {n1,n2,n4, n8, n12}
	 
	 
	UE specific
	 
	For positioning, the number of consecutive OFDM symbols in an SRS resource is configurable with one of the values in the set {1, 2, 4, 8, 12}

For positioning, starting positions in the time domain for the SRS resource can be anywhere in the slot, i.e. an offset loffset  range of {0,1,…,13}

FFS. RAN1 has not yet discussed/concluded on applicability of repetition factor for NR Positioning in R16


Proposal from rapporteur 
- repetitionFactor field and values are  not applicable for SRS for NR Positioning defined in R16

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	freqDomainShift
	freqDomainShift
	FFS for RAN2 WG
	 
	FFS: Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211]
	INTEGER (0,…,268)
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	FFS: freqHopping
	FFS:
freqHopping. c-SRS
	FFS for RAN2 WG
	 
	FFS: Includes parameters capturing SRS frequency hoppingIndicates bandwidth of SRS for positioning  (see TS 38.214 [19], clause 6.2.1).
	c-SRS INTEGER (0,…,63)
	 
	 
	UE specific
	 
	Working assumption:
Frequency hopping of SRS for positioning is not supported in Rel.16

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	groupOrSequenceHopping
	groupOrSequenceHopping
	FFS for RAN2 WG
	 
	Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause 6.4.1.4.2).
	ENUMERATED {neither, groupHopping, 
sequenceHopping }
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	resourceType
	resourceType SRS-PeriodicityAndOffset
	FFS for RAN2 WG
	 
	resourceType
Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1)

Periodicity and slot offset for this SRS resource. All values in "number of slots". sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots
	FFS values: sl1 NULL, 
sl2 INTEGER(0..1), 
sl4 INTEGER(0..3), 
sl5 INTEGER(0..4), 
sl8 INTEGER(0..7), 
sl10 INTEGER(0..9), 
sl16 INTEGER(0..15), 
sl20 INTEGER(0..19), 
sl32 INTEGER(0..31), 
sl40 INTEGER(0..39), 
sl64 INTEGER(0..63), 
sl80 INTEGER(0..79), 
sl160 INTEGER(0..159), 
sl320 INTEGER(0..319), 
sl640 INTEGER(0..639),
sl1280 INTEGER(0..1279),
sl2560 INTEGER(0..2559)

sl5120 INTEGER(0..5119)
sl10240 INTEGER(0..10239)

for 30/60/120kHz only
sl20480 
INTEGER(0..20479)

for 60/120kHz only
sl40960 INTEGER(0..40959)

for 120kHz only
sl81920 INTEGER(0..81919)




	 
	 
	UE specific
	 
	Proposal from rapporteur 
- PeriodicityAndOffset field and values are reused for NR Positioning in R16

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	sequenceID
	sequenceID
	FFS for RAN2 WG
	 
	Sequence ID used to initialize pseudo random group and sequence hopping

The number of bits for the RRC parameter sequence ID is increased to 16.

	INTEGER (0..mMaxSeqId-1)

FFS for MaxSeqId value
maxSeqId = 2^16
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-Resource
	spatialRelationInfo
	spatialRelationInfo
	FFS for RAN2 WG
	 
	spatialRelationInfo
Configuration of the spatial relation between a reference RS and the target SRS.

Serving cell
For positioning purposes, for UL Beam management/alignment towards serving cell, support configuration of a spatial relation between a reference DL RS from serving cell and the target SRS for positioning. The Reference DL RS that can be used are SSB, CSI-RS (NZP-CSI-RS-ResourceId), or DL-PRS for positioning.


Neighbouring cell
For positioning purposes, for UL Beam management/alignment towards neighbouring cells, support configuration of a spatial relation between a reference DL RS from neighbouring cells and the target SRS for positioning. The Reference DL RS that can be used are SSB or DL-PRS.
FFS: CSI-RS for RRM as the reference DL RS

For each SRS resource for positioning, only a single spatial relation RS resource can be provided per resource.

Support configuration of a spatial relation between two SRS resources for positioning.
	SRS Resource

Serving cell {SSB, CSI-RS(NZP-CSI-RS-ResourceId, serving cell Id), DL-PRS}

Neighbouring cell {SSB, DL-PRS}


RAN2 WG is to define signaling Signaling to provide:

time/frequency occupancy of the SSB

the time/frequency occupancy of the DL-PRS

is given below
	 
	 
	UE specific
	 
	RAN1 98b Agreement:
If a DL reference signal is to be used as pathloss reference for the purpose of SRS for positioning power control, or if a DL reference signal is to be used as spatial relation info for SRS for positioning, the following is provided to the UE by higher layers:
If the DL RS to be used is a SSB, provide the time/frequency occupancy of the SSB.  
If the DL RS to be used is a DL-PRS, provide the time/frequency occupancy of the DL-PRS.
FFS: Overhead reduction for SSB which has already been detected. 
FFS: CSI-RS configuration if CSI-RS is agreed as a pathloss reference or spatial relation info.

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	srsResourceSetId
	srsResourceSetId
	FFS for RAN2 WG
	 
	The ID of this resource set. It is unique in the context of the BWP in which the SRS for positioning is defined
	FFS values {0,…, 15}
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	srsResourceIdList
	srsResourceIdList
	FFS for RAN2 WG
	 
	The IDs of the SRS-Resources for positioning used in this SRS-ResourceSet.
	 sequence {0,1,…,63}
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	resourceType
	resourceType
	FFS for RAN2 WG
	 
	Time domain behavior of SRS resource configuration, see TS 38.214 [19], clause 6.2.1. The network configures SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.
	aperiodic, semipersistent, periodic
	 
	 
	UE specific
	 
	The following configurations of SRS for positioning are supported
○ Semi-persistent configuration
○ Periodic configuration
○ Aperiodic configuration

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	FFS usage
	FFS usage
	FFS for RAN2 WG
	 
	FFS Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause
6.2.1. Reconfiguration between codebook based and non-codebook based transmission is not supported
	FFS ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching}
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	alpha
	alpha
	FFS for RAN2 WG
	 
	alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1
	Alpha
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	P0
	P0
	FFS for RAN2 WG
	 
	P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3)
	 INTEGER (-202..24)
	 
	 
	UE specific
	 
	 

	NR UL PRS/SRS ConfigurationNR UL SRS for positioning configuration
	 
	 
	SRS-ResourceSet
	pathlossReferenceRS
	pathlossReferenceRS
	FFS for RAN2 WG
	 
	A reference signal to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).
	RAN2 WG is to define signaling to provide:

time/frequency occupancy of the SSB and TX power

the time/frequency occupancy of the DL-PRS and TX power.
	 
	 
	UE specific
	 
	RAN1 98b Agreements:
• The number of distinct pathloss references that a UE can simultaneously maintain for SRS for positioning resource sets can be smaller than the number of configured SRS for positioning resource sets. 
• A UE does not expect to simultaneously maintain more than N additional pathloss estimates across all SRS resource sets for positioning, in addition to the up to four pathloss estimates per serving cell currently specified for PUSCH/PUCCH/SRS transmissions.
o   FFS: Value of N
• There is at most one pathloss reference per SRS resource set configured.
• Note: The value of N can be decided at RAN1#99 or as part of UE capability discussions.



• If a DL reference signal is to be used as pathloss reference for the purpose of SRS for positioning power control, or if a DL reference signal is to be used as spatial relation info for SRS for positioning, the following is provided to the UE by higher layers:
• If the DL RS to be used is a SSB, provide the time/frequency occupancy of the SSB.  
• If the DL RS to be used is a DL-PRS, provide the the time/frequency occupancy of the DL-PRS.
• FFS: Overhead reduction for SSB which has already been detected. 
FFS: CSI-RS configuration if CSI-RS is agreed as a pathloss reference or spatial relation info.

For the purpose of power control of the SRS for positioning purposes (for all positioning solutions using SRS when DL-PRS is available), support configuring a DL-PRS (in addition to SSB which has already been agreed) of a neighbouring cell to be used as DL path loss reference. 
Note: UE support of DL-PRS as a DL pathloss reference can be discussed as part of UE capability discussions


Agreement(RAN1#99):
· 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}


	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	PCI
	PCI
	Existing
	
	PCI of the cell
	Up to RAN2
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	ssbFrequency
	ssbFrequency
	Existing
	
	
	ARFCN-ValueNR
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	halfFrameIndex
	halfFrameIndex
	New
	
	Indicates whether SSB transmission is in the first of the second half of the frame
	 0 or 1
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	SSB-periodicity
	SSB-periodicity
	Existing
	
	SSB-periodicity with the values of ServingCellConfigCommon IE.

	values as those used in the corresponding field of ServingCellConfigCommon IE
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	ssbSubcarrierSpacing 
	ssbSubcarrierSpacing
	Existing
	
	ssbSubcarrierSpacing with values: SubcarrierSpacing IE 
	with valuesof : SubcarrierSpacing IE
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	SFN-SSBoffset
	SFN-SSBoffset
	New
	
	Four LSBs of the SFN of the TRP in which SSB is transmitted







SFN-SSBoffset with values {0,1,2,…15}
	{0,1,2,…15}
	
	
	FFS for RAN2 WG
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	SMTC
	SMTC
	Existing
	
	Smtc per SSB frequency layer with values: SSB-MTC IE
	
	
	
	
	
	· 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

	NR UL SRS for positioning configuration
	
	
	FFS in RAN2 WG
	SSB Index

	SSB Index

	Existing
	
	
	
	
	
	
	
	· 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

	NR UL SRS for positioning configuration
	
	
	
	SFN0 Offset
	SFN0 Offset
	New
	
	SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.

	us
	
	
	
	
	· 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

	NR UL SRS for positioning configuration
	 
	 
	FFS in RAN2 WG
	ss-PBCH-BlockPower 
	ss-PBCH-BlockPower 
	New
	 
	Note: The ss-PBCH-BlockPower is currently defined as average EPRE of the resource elements that carry secondary synchronization signals in dBm that the TRP use for SSB transmission (see TS 38.213, clause 7; range currently defined as INTEGER (-60..50)).


	INTEGER (-60..50)
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	· 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


For the purpose of power control of the SRS for positioning, if a DL reference signal –SSB is to be used as DL path loss reference, the ss-PBCH-BlockPower is provided to the UE by higher layers for each required TRP (e.g., serving and neighbours)

If the DL reference signal to be used as DL path loss reference is a SSB, provide the ss-PBCH-BlockPower.

	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	ID
	ID
	New
	
	
	See Parameters Related to DL PRS Configuration

	
	
	
	
	· 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


	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	DL-PRS-ResourceSetId

	DL-PRS-ResourceSetId

	New
	
	
	See Parameters Related to DL PRS Configuration

	
	
	
	
	· 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


	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	DL-PRS-ResourceId
	DL-PRS-ResourceId
	New
	
	
	See Parameters Related to DL PRS Configuration

	
	
	
	
	· 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


	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	NZP-CSIRS-ResourceID
	NZP-CSIRS-ResourceID
	Existing
	
	Serving cell
For positioning purposes, for UL Beam management/alignment towards serving cell, support configuration of a spatial relation between a reference DL RS from serving cell and the target SRS for positioning. The Reference DL RS that can be used are SSB, CSI-RS (NZP-CSI-RS-ResourceId), or DL-PRS for positioning.
	
	
	
	
	
	

	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	servingCellId
	servingCellId
	Existing
	
	Serving cell
For positioning purposes, for UL Beam management/alignment towards serving cell, support configuration of a spatial relation between a reference DL RS from serving cell and the target SRS for positioning. The Reference DL RS that can be used are SSB, CSI-RS (NZP-CSI-RS-ResourceId), or DL-PRS for positioning.
	
	
	
	
	
	

	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	SRS-ResourceId
	SRS-ResourceId
	Existing
	
	
	
	
	
	
	
	· 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


	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	UL BWP ID

	UL BWP ID

	Existing
	
	
	
	
	
	
	
	· 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


	UL SRS for PositionignConfiguration
	
	
	FFS in RAN2 WG
	Serving cell ID

	Serving cell ID

	Existing
	
	
	
	
	
	
	
	· 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


	NR Positioning gNB Report
	 
	 
	FFS in RAN2 WG 
	Timestamp
	Timestamp
	New
	 
	A gNB measurement can be associated with a time stamp. For UL RTOA, UL SRS RSRP, AoA and gNB Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a reported subcarrier spacing.



	SFN: {0,1, 1023}

Slot: {1,…, 10}-1

µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	UL SRS configuration
	 
	 
	FFS in RAN2 WG
	NumOfUL-PositioningResourcesPerSet
	NumOfUL-PositioningResourcesPerSet
	New
	 
	UE can be configured to transmit up to 16 SRS resources for positioning per SRS Resource Set

	{1,2,…,16}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	UL SRS configuration
	 
	 
	FFS in RAN2 WG
	NumOfUL-PositioningResources
	NumOfUL-PositioningResources
	New
	 
	
The maximum number of SRS resources for positioning across all SRS resource sets per BWP is 64.

	{1,2,….,64}
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	UL SRS configuration
	 
	 
	FFS in RAN2 WG
	maxNumOfUL-PositioningResourceSets
	maxNumOfUL-PositioningResourceSets
	New
	 
	UE can be configured to transmit up to 16 SRS Resource Sets for positioning per BWP

The maximum number of supported SRS resource sets for positioning is a UE capability, with configurability of up to 16 resource sets per BWP.
· Values for the UE capability include {1 ,16}. Other values FFS


	16
	 
	 
	FFS for RAN2 WG
	FFS for RAN2 WG
	

	UL SRS Measurement Report Configuration
	
	
	FFS for RAN2/RAN3 WG
	TimingReportingGranularity
	TimingReportingGranularityFactor
	New
	
	The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0 called by TimingReportingGranularityFactor
	FFS in RAN4
	
	
	FFS for RAN2/RAN3 WG
	FFS for RAN2/RAN3 WG
	Note: RAN4 can determine if -1 can be a minimum value

RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.
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