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===============================NEXT CHANGE=========================================
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 36.305 [2], TS 23.271 [3], 38.305 [40] and TS 23.273 [42] apply. Other definitions are provided below.

Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or NPSS/NSSS/NPBCH for TDD are transmitted.
Location Server: a physical or logical entity (e.g., E-SMLC, SUPL SLP, or LMF) that manages positioning for a target device by obtaining measurements and other location information from one or more positioning units and providing assistance data to positioning units to help determine this. A Location Server may also compute or verify the final location estimate.

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.

Observed Time Difference Of Arrival (OTDOA): The time interval that is observed by a target device between the reception of downlink signals from two different TPs. If a signal from TP 1 is received at the moment t1, and a signal from TP 2 is received at the moment t2, the OTDOA is t2 – t1.

PRS-only TP: A TP which only transmits PRS signals or DL-PRS for PRS-based TBS positioning and is not associated with a cell.

Reference Source: a physical entity or part of a physical entity that provides signals (e.g., RF, acoustic, infra-red) that can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.

Relative Time Difference (RTD): The relative time difference between a TRP i and a TRP j, is defined as tj – ti, where ti and tj are defined as the time when TRP i and j transmit the start of one subframe respectively.
Target Device: the device that is being positioned (e.g., UE or SUPL SET).

Transmission Point (TP): A set of geographically co-located transmit antennas (e.g. antenna array (with one or more antenna elements)) for one cell, part of one cell or one PRS-only TP. Transmission Points can include base station (eNodeB) antennas, remote radio heads, a remote antenna of a base station, an antenna of a PRS-only TP, etc. One cell can be formed by one or multiple transmission points. For a homogeneous deployment, each transmission point may correspond to one cell.
Transmission-Reception Point (TRP): A set of geographically co-located antennas (e.g. antenna array (with one or more antenna elements)) supporting TP and/or RP functionality.
==========================NEXT CHANGE============================================
6.4.3
Common NR Positioning Information Elements

–
NR-DL-PRS-AssistanceData
The IE NR-DL-PRS-AssistanceData is used by the location server to provide DL-PRS assistance data.

NOTE 1:
The location server should include at least one TRP for which the SFN can be obtained by the target device, e.g. the serving TRP.

NOTE 2:
The nr-DL-PRS-ReferenceInfo defines the "assistance data reference" TRP whose DL-PRS configuration is included in nr-DL-PRS-AssistanceDataList. The nr-DL-PRS-SFN0-Offset's and nr-DL-PRS-expectedRSTD's in nr-DL-PRS-AssistanceDataList are provided relative to the "assistance data reference" TRP.

NOTE 3:
The network signals a value of zero for the nr-DL-PRS-SFN0-Offset, nr-DL-PRS-expectedRSTD, and nr-DL-PRS-expectedRSTD-uncertainty of the "assistance data reference" TRP in nr-DL-PRS-AssistanceDataList.

NOTE 4:
For NR DL-TDOA positioning (see clause 6.5.10) the nr-DL-PRS-ReferenceInfo defines also the requested "RSTD reference".
-- ASN1START

NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {


nr-DL-PRS-ReferenceInfo-r16 


DL-PRS-ID-Info-r16,


nr-DL-PRS-AssistanceDataList-r16

SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF















NR-DL-PRS-AssistanceDataPerFreq-r16,


nr-SSB-Config-r16




SEQUENCE (SIZE (1..nrMaxTRPs-r16)) OF















NR-SSB-Config-r16
OPTIONAL,
-- Need ON


...

}

NR-DL-PRS-AssistanceDataPerFreq-r16 ::= SEQUENCE {


nr-DL-PRS-PositioningFrequencyLayer-r16












NR-DL-PRS-PositioningFrequencyLayer-r16,


nr-DL-PRS-AssistanceDataPerFreq-r16 SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF















NR-DL-PRS-AssistanceDataPerTRP-r16,


...

}

NR-DL-PRS-AssistanceDataPerTRP-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16


OPTIONAL,
-- Need ON


nr-CellGlobalID-r16



NCGI-r15





OPTIONAL,
-- Need ON


nr-ARFCN-r16





ARFCN-ValueNR-r15


OPTIONAL,
-- Need ON

nr-DL-PRS-SFN0-Offset-r16

NR-DL-PRS-SFN0-Offset-r16,


nr-DL-PRS-ExpectedRSTD-r16

INTEGER (-3841..3841),


nr-DL-PRS-ExpectedRSTD-Uncertainty-r16











INTEGER (0..246),


nr-DL-PRS-Info-r16



NR-DL-PRS-Info-r16,

... ,


[[



prs-OnlyTP-v16xy



ENUMERATED { true }

OPTIONAL

-- Need ON


]]
}

NR-DL-PRS-PositioningFrequencyLayer-r16 ::= SEQUENCE {


dl-PRS-SubcarrierSpacing-r16

ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},

dl-PRS-ResourceBandwidth-r16

INTEGER (1..63),


dl-PRS-StartPRB-r16



INTEGER (0..2176),


dl-PRS-PointA-r16



ARFCN-ValueNR-r15,


dl-PRS-CombSizeN-r16



ENUMERATED {n2, n4, n6, n12, ...},

dl-PRS-CyclicPrefix-r16


ENUMERATED {normal, extended, ...},

...

}

NR-DL-PRS-SFN0-Offset-r16 ::= SEQUENCE {


sfn-Offset-r16




INTEGER (0..1023),


integerSubframeOffset-r16

INTEGER (0..9),


...}

-- ASN1STOP

	NR-DL-PRS-AssistanceData field descriptions

	nr-DL-PRS-ReferenceInfo

This field specifies the IDs of the assistance data reference TRP.

	nr-DL-PRS-AssistanceDataList

This field specifies the DL-PRS resources for each frequency layer. 

	nr-SSB-Config

This field specifies the SSB configuration of the TRPs.

	nr-DL-PRS-PositioningFrequencyLayer

This field specifies the Positioning Frequency Layer for the nr-DL-PRS-AssistanceDataPerFreq field.

	nr-DL-PRS-AssistanceDataPerFreq

This field specifies the DL-PRS Resources for the TRPs within the Positioning Frequency Layer.

	dl-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS Resource, and is associated with a single TRP.

	nr-PhysCellID

This field specifies the physical cell identity of the TRP. When the field prs-OnlyTP is included, this field is not included.

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, as defined in TS 38.331 [35]. When the field prs-OnlyTP is included, this field is not included.

	nr-ARFCN

This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID. When the field prs-OnlyTP is included, this field is not included.

	nr-DL-PRS-SFN0-Offset

This field specifies the time offset of the SFN#0 slot#0 for the given TRP with respect to SFN#0 slot#0 of the assistance data reference TRP and comprises the following subfields:

-
sfn-Offset specifies the SFN offset at the TRP antenna location between the assistance data reference TRP and this neighbour TRP.


The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the assistance data reference TRP to the beginning of the closest subsequent radio frame #0 of this neighbour TRP.

-
integerSubframeOffset specifies the frame boundary offset at the TRP antenna location between the assistance data reference TRP and this neighbour TRP counted in full subframes.


The offset is counted from the beginning of a subframe #0 of the assistance data reference TRP to the beginning of the closest subsequent subframe #0 of this neighbour TRP, rounded down to multiples of subframes.

	nr-DL-PRS-ExpectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this TRP and the assistance data reference TRP. The nr-DL-PRS-ExpectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS positioning occasions between the two TRPs. The resolution is 4(Ts, with Ts=1/(15000*2048) seconds.

	nr-DL-PRS-ExpectedRSTD-Uncertainty

This field indicates the uncertainty in nr-DL-PRS-ExpectedRSTD value. The uncertainty is related to the location server′s a‑priori estimate of the target device location. The nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together define the search window for the target device.

The resolution R is

-
Ts if all PRS resources are in frequency range 2,

-
4(Ts otherwise,

with Ts=1/(15000*2048) seconds.
The target device may assume that the beginning of the subframe for the PRS of this TRP is received within the search window of size

-
[-nr-DL-PRS-ExpectedRSTD-Uncertainty(R ; nr-DL-PRS-ExpectedRSTD-Uncertainty(R] centred at TREF+1 millisecond(N+nr-DL-PRS-ExpectedRSTD(4(Ts,

where TREF is the reception time of the beginning of the subframe for the PRS of the assistance data reference TRP at the target device antenna connector, and N can be calculated based on

-
nr-DL-PRS-SFN0-Offset

-
dl-PRS-Periodicity-and-ResourceSetSlotOffset

-
dl-PRS-ResourceSlotOffset.

	nr-DL-PRS-Info

This field specifies the PRS configuration of the TRP.

	dl-PRS-SubcarrierSpacing

This field specifies the subcarrier spacing of the DL-PRS Resource. 15, 30, 60 kHz for FR1; 60, 120 kHz for FR2.

	dl-PRS-ResourceBandwidth

This field specifies the number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth) in multiples of 4 PRBs. 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.

Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3 corresponds to 32 PRBs and so on.

	dl-PRS-StartPRB

This field specifies the start PRB index defined as offset with respect to reference DL-PRS Point A for the Positioning Frequency Layer.

	dl-PRS-PointA

This field specifies the absolute frequency of the reference resource block for the DL-PRS. Its lowest subcarrier is also known as DL-PRS Point A. A single DL-PRS 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 the same DL-PRS Point A.

	dl-PRS-CombSizeN

This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource. All DL-PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of comb size N.

	dl-PRS-CyclicPrefix

This field specifies the Cyclic Prefix length of the DL-PRS Resource.

	prs-OnlyTP

This field, if present, indicates that the NR-DL-PRS-AssistanceData is provided for a PRS-only TP. Whether the field is present or absent should be the same for all the NR-DL-PRS-AssistanceData of all the PRS transmitted under the same TP. 
The target device shall not assume that any other signals or physical channels are present for the TRP other than DL-PRS.


==================================NEXT CHANGE==================================

–
NR-SSB-Config
The IE NR-SSB-Config defines SSB configuration.

-- ASN1START

NR-SSB-Config-r16 ::= SEQUENCE {


nr-PhysCellID-r16




NR-PhysCellID-r16,


nr-ARFCN-r16






ARFCN-ValueNR-r15,

ss-PBCH-BlockPower-r16



INTEGER (-60..50),


halfFrameIndex-r16




INTEGER (0..1),


ssb-periodicity-r16




ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, ...},


ssb-PositionsInBurst-r16



CHOICE {



shortBitmap-r16





BIT STRING (SIZE (4)),



mediumBitmap-r16





BIT STRING (SIZE (8)),



longBitmap-r16





BIT STRING (SIZE (64))


}


















OPTIONAL, --Need OR


ssb-SubcarrierSpacing-r16


ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},


sfn-SSB-Offset-r16




INTEGER (0..15),


...

}

-- ASN1STOP

	NR-SSB-Config field descriptions

	nr-ARFCN

This field specifies the ARFCN of the first RE of SSB's RB#10.

	ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [xx], clause 7.

	halfFrameIndex

Indicates the 5 msec offset of the SSB within a 10 msec system frame.

	ssb-periodicity
The SSB periodicity in ms for the rate matching purpose.

	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [xx], clause 4.1. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. 

	ssb-SubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

	sfn-SSB-Offset

Indicates the 10 msec system frame offset of the SSB within the SSB periodicity. Value 0 indicates that the SSB is transmitted in the first system frame; 1 indicates that the SSB is transmitted in the second system frame and so on. This field shall be configured according to the field ssb-Periodicity and the indicated system frame shall not exceed the configured SSB periodicity.


====================================NEXT CHANGE====================================

–
NR-TimeStamp
The IE NR-TimeStamp defines the UE measurement associated time stamp.
-- ASN1START

NR-TimeStamp-r16 ::= SEQUENCE {


dl-PRS-ID-r16



INTEGER (0..255),

nr-PhysCellID-r16


NR-PhysCellID-r16


OPTIONAL,
-- Need ON


nr-CellGlobalID-r16


NCGI-r15





OPTIONAL,
-- Need ON


nr-ARFCN-r16




ARFCN-ValueNR-r15


OPTIONAL,
-- Need ON

nr-SFN-r16




INTEGER (0..1023),

nr-Slot-r16 




CHOICE {




scs15-r16



INTEGER (0..9),




scs30-r16



INTEGER (0..19),



scs60-r16



INTEGER (0..39),




scs120-r16



INTEGER (0..79)


},

...

}

-- ASN1STOP

	NR-TimeStamp field descriptions

	dl-PRS-ID

This field specifies the DL-PRS ID of the TRP for which the nr-SFN is applicable.

	nr-PhysCellID

This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID

This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35]. 

	nr-ARFCN

This field specifies the ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID associated with the dl-PRS-ID.

	nr-SFN

This field specifies the NR system frame number for the time stamp.

	nr-Slot

This field specifies the NR slot number within the NR system frame number indicated by nr-SFN for the time stamp.


====================================NEXT CHANGE====================================
6.5.9.4
NR E-CID Capability Information
–
NR-ECID-ProvideCapabilities
The IE NR-ECID-ProvideCapabilities is used by the target device to indicate its capability to support NR E-CID and to provide its NR E-CID positioning capabilities to the location server.

-- ASN1START

NR-ECID-ProvideCapabilities-r16 ::= SEQUENCE {


nr-ECID-MeasSupported-r16

BIT STRING {
ssrsrpSup

(0),














ssrsrqSup

(1),














csirsrpSup

(2),














csirsrqSup

(3)} (SIZE(1..8)),


periodicalReporting-r16


ENUMERATED { supported }






OPTIONAL,


triggeredReporting-r16


ENUMERATED { supported }






OPTIONAL,


...

}

-- ASN1STOP

	NR-ECID-ProvideCapabilities field descriptions

	nr-ECID-MeasSupported:

Indicates the supported NR ECID measurements:

-
ssrsrpSup indicates the UE supports SSB based cell/beam specific RSRP measurement;

-
ssrsrqSup indicates the UE supports SSB based cell/beam specific RSRQ measurement;

-
csirsrpSup indicates the UE supports CSI-RS based cell/beam specific RSRP measurement;

-
csirsrqSup indicates the UE supports CSI-RS based cell/beam specific RSRQ measurement.


==================================END OF CHANGES==================================
