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	Reason for change:
	First, currently, the field description for the RSRP and RSRQ measurement under E-CID signal measurement information is still missing. Field description with a reference to the RAN4 spec is needed to clarify what does the integer represents.
Second, the DL PRS-RSRP was wrongly defined referring to TS 38.331, which should be pointing to TS 38.215 for definition, and to TS 38.133 for mapping.

Third, field description for multiple fields are missng, including time stamp (DL-TDOA, DL-AoD, Multi-RTT), timing measurement quality (Multi-RTT), additional measurements of the same TRP for different PRS resources (DL-TDOA, DL-AoD, Multi-RTT).
Fourth, for additional path reporting, in the last meeting, we have clarified that the difference is relative to the reference path. Hence, for multi-RTT, in the field description of nr-AdditionalPathList, the difference should be direct to the value of nr-UE-RxTxTimeDiff. 
Finally, In RAN2-109e, RAN2 has agreed that 

Confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).
An LS R2-2001948 has been sent to RAN4. 

While, in the current spec, the although the field nr-DL-TDOA-AdditionalMeasurements, nr-DL-AoD-AdditionalMeasurements, nr-Multi-RTT-AdditionalMeasurements have been added according to the above agreement, the field description is still missing that it is not clear that what is the difference and what is the delta measurements

	
	

	Summary of change:
	1/ Add field description for nr-RSRP and nr-RSRQ for NR E-CID
2/ Fixed the citation of the DL PRS-RSRQ with definition in TS 38.215, and mapping in TS 38.133.
3/ Add field descriptions for nr-TimeStamp for DL-TDOA, DL-AOD, and Multi-RTT, nr-TimingQuality for Multi-RTT, fields associated with additional measurements for DL-TDOA, DL-AoD, and Multi-RTT.
4/ Remove nr-UE-RxTxTimeDiffAdditional from the field description of nr-AdditionalPathList for Multi-RTT. 
5/ Add field description for nr-DL-TDOA-AdditionalMeasurements, nr-RSTD-ResultDiff, nr-DL-PRS-RSRP-ResultDiff, nr-DL-TDOA-AdditionalMeasurements, dl-PRS-RSRP-ResultDiff
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=======================FIRST CHANGE=========================================
–
NR-ECID-SignalMeasurementInformation

The IE NR-ECID-SignalMeasurementInformation is used by the target device to provide NR E-CID measurements to the location server.

-- ASN1START

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


nr-PrimaryCellMeasuredResults-r16
NR-MeasuredResultsElement-r16,


nr-MeasuredResultsList-r16


NR-MeasuredResultsList-r16



OPTIONAL,


...

}

NR-MeasuredResultsList-r16 ::= SEQUENCE (SIZE(1..32)) OF NR-MeasuredResultsElement-r16

NR-MeasuredResultsElement-r16 ::= SEQUENCE {

nr-PhysCellID-r16



NR-PhysCellID-r16,


nr-ARFCN-r16




CHOICE {



ssb-ARFCN-r16




ARFCN-ValueNR-r15,



csi-RS-pointA-r16



ARFCN-ValueNR-r15


},


nr-CellGlobalID-r16



NCGI-r15








OPTIONAL,

systemFrameNumber-r16


BIT STRING (SIZE (10))





OPTIONAL,
resultsSSB-Cell-r16



MeasQuantityResults-r16





OPTIONAL,


resultsCSI-RS-Cell-r16


MeasQuantityResults-r16





OPTIONAL,

resultsSSB-Indexes-r16


ResultsPerSSB-IndexList-r16




OPTIONAL,


resultsCSI-RS-Indexes-r16

ResultsPerCSI-RS-IndexList-r16



OPTIONAL,

...

}

MeasQuantityResults-r16 ::= SEQUENCE {


nr-RSRP-r16





INTEGER (0..127)






OPTIONAL,


nr-RSRQ-r16





INTEGER (0..127)






OPTIONAL

}

ResultsPerSSB-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerSSB-Index-r16

ResultsPerSSB-Index-r16 ::= SEQUENCE {


ssb-Index-r16




INTEGER (0..63),


ssb-Results-r16




MeasQuantityResults-r16

}

ResultsPerCSI-RS-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerCSI-RS-Index-r16

ResultsPerCSI-RS-Index-r16 ::= SEQUENCE {


csi-RS-Index-r16



INTEGER (0..95),


csi-RS-Results-r16



MeasQuantityResults-r16

}

-- ASN1STOP

	NR-ECID-SignalMeasurementInformation field descriptions

	nr-PrimaryCellMeasuredResults
This field contains the E-CID measurements for the primary cell.

	nr-MeasuredResultsList

This field contains the E CID measurements for up to 32 neighbour cells.

	nr-PhysCellID

This field specifies the NR physical cell identity of the measured cell.

	nr-ARFCN

This field specifies the ARFCN of the first RE of SSB’s RB#10 or the point A of CSI-RS.

	nr-CellGlobalID

This field specifies the NR cell global ID of the measured cell. The target device shall provide this field if it was able to determine the NCGI of the measured cell at the time of measurement.

	systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of measurement.

	resultsSSB-Cell

This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement aggregated at cell level, as defined in TS 38.331 [35].

	resultsCSI-RS-Cell

This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) measurement aggregated at cell level, as defined in TS 38.331 [35].

	nr-RSRP

This field specifies the integer value for RSRP measurements according to Table 10.1.6.1-1 in TS 38.133 [46].

	nr-RSRQ

This field specifies the integer value for RSRQ measurements accordng to Table 10.1.11.1-1 in TS 38.133 [46].

	resultsSSB-Indexes
This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement per SSB resource, as defined in TS 38.331 [35].

	resultsCSI-RS-Indexes
This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) per CSI-RS resource, as defined in TS 38.331 [35].


==========================SECOND CHANGE====================================
–
NR-DL-TDOA-SignalMeasurementInformation

The IE NR-DL-TDOA-SignalMeasurementInformation is used by the target device to provide NR DL-TDOA measurements to the location server.
NOTE 1:
The dl-PRS-ReferenceInfo defines the "RSTD reference" TRP. The nr-RSTD’s and nr-RSTD-ResultDiff’s in nr-DL-TDOA-MeasList are provided relative to the "RSTD reference" TRP.

NOTE 2:
The "RSTD reference" TRP may or may not be the same as the "assistance data reference" TRP provided by nr-DL-PRS-ReferenceInfo in IE NR-DL-PRS-AssistanceData.
NOTE 3:
The target device includes a value of zero for the nr-RSTD and nr-RSTD-ResultDiff of the "RSTD reference" TRP in nr-DL-TDOA-MeasList.
-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {


dl-PRS-ReferenceInfo-r16

DL-PRS-ID-Info-r16,


nr-DL-TDOA-MeasList-r16


NR-DL-TDOA-MeasList-r16,


...

}

NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16







OPTIONAL,


nr-CellGlobalID-r16



NCGI-r15









OPTIONAL,


nr-ARFCN-r16




ARFCN-ValueNR-r15







OPTIONAL,

nr-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16
 




OPTIONAL,


nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16





OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-RSTD-r16





CHOICE {




k0-r16





INTEGER (0..1970049),




k1-r16





INTEGER (0..985025),




k2-r16





INTEGER (0..492513),




k3-r16





INTEGER (0..246257),




k4-r16





INTEGER (0..123129),




k5-r16





INTEGER (0..61565),



...


},

nr-AdditionalPathList-r16

NR-AdditionalPathList-r16





OPTIONAL,


nr-TimingQuality-r16


NR-TimingQuality-r16,


nr-DL-PRS-RSRP-Result-r16

INTEGER (0..126)







OPTIONAL,

nr-DL-TDOA-AdditionalMeasurements-r16









NR-DL-TDOA-AdditionalMeasurements-r16


OPTIONAL,


...

}
NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF













NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16
 




OPTIONAL,


nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16 




OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-RSTD-ResultDiff-r16


CHOICE {




k0-r16





INTEGER (0..8191),




k1-r16





INTEGER (0..4095),




k2-r16





INTEGER (0..2047),




k3-r16





INTEGER (0..1023),




k4-r16





INTEGER (0..511),




k5-r16





INTEGER (0..255),




...


},
nr-TimingQuality-r16


NR-TimingQuality-r16,

nr-DL-PRS-RSRP-ResultDiff-r16
INTEGER (0..61)








OPTIONAL,


nr-AdditionalPathList-r16

NR-AdditionalPathList-r16





OPTIONAL,

...

}

-- ASN1STOP

	NR-DL-TDOA-SignalMeasurementInformation field descriptions

	dl-PRS-ID
This field is 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.

	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 NR-ARFCN of the TRP.

	nr-DL-PRS-RSRP-Result

This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RSRP-ResultDiff

This field specifies the additional DL PRS-PRS measurement results relative to nr-DL-PRS-RSRP-Result. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-AdditionalPathList

This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nr-RSTD

This field specifies the relative timing difference between this neighbour TRP and the PRS reference TRP, as defined in TS 38.215 [36].  Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-RSTD-ResultDiff

This field specifies the additional DL RSTD measurement results relative to nr-RSTD. Mapping of the measured quantity is defined as in TS 38.133 [46].  

	nr-TimingQuality

This field specifies the target device′s best estimate of the quality of the measurement.

	nr-TimeStamp

This field specifies the time instance at which the measurement is performed.

	nr-DL-TDOA-AdditionalMeasurements
This field provides additional DL RSTD and DL-PRS RSRP measurement results in addition to the DL RSTD and DL-PRS RSRP measurement results provided with nr-RSTD and nr-DL-PRS-RSRP-Result under the same TRP.


	NR-DL-TDOA-AdditionalMeasurementElement  field descriptions

	nr-RSTD-ResultDiff

Additional RSTD measurement in addition to the RSTD measurement provided in nr-RSTD. The exact RSTD value of this measurement is obtained by added the value of the field to nr-RSTD. Mapping the of measured quantity is defined in TS 38.133.

	nr-DL-PRS-RSRP-ResultDiff

DL-PRS RSRP measurement result corresponding to the DL-PRS resource for which the RSTD measurement is performed. The exact DL-PRS RSRP value is obtained by adding the value of the field to nr-DL-PRS-RSRP-Result. Mapping of the measured quantity is defined in TS 38.133. 


=====================THIRD CHANGE===========================================

–
NR-DL-AoD-SignalMeasurementInformation

The IE NR-DL-AoD-SignalMeasurementInformation is used by the target device to provide NR DL-AoD measurements to the location server. The measurements are provided as a list of TRPs, where the first TRP in the list is used as reference TRP.
-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {


nr-DL-AoD-MeasList-r16


NR-DL-AoD-MeasList-r16,


...

}
NR-DL-AoD-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-AoD-MeasElement-r16

NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16





OPTIONAL,


nr-CellGlobalID-r16



NCGI-r15







OPTIONAL,


nr-ARFCN-r16




ARFCN-ValueNR-r15





OPTIONAL,

nr-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16
 


OPTIONAL,


nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16 


OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-DL-PRS-RSRP-Result-r16

INTEGER (0..126),

nr-DL-PRS-RxBeamIndex-r16

INTEGER (1..8)






OPTIONAL, -- Cond SameRx

nr-DL-AoD-AdditionalMeasurements-r16









NR-DL-AoD-AdditionalMeasurements-r16
OPTIONAL,


...

}

NR-DL-AoD-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..7)) OF













NR-DL-AoD-AdditionalMeasurementElement-r16

NR-DL-AoD-AdditionalMeasurementElement-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16
 


OPTIONAL,


nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16 


OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-DL-PRS-RSRP-ResultDiff-r16
INTEGER (0..30),

nr-DL-PRS-RxBeamIndex-r16

INTEGER (1..8)






OPTIONAL, -- Cond SameRx

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SameRx
	The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.


	NR-DL-AoD-SignalMeasurementInformation field descriptions

	dl-PRS-ID
This field is 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.

	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 NR-ARFCN of the TRP.

	nr-DL-PRS-RSRP-Result

This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RSRP-ResultDiff

DL-PRS RSRP measurement result corresponding to the DL-PRS resource for which the RSTD measurement is performed. The exact DL-PRS RSRP value is obtained by adding the value of the field to nr-DL-PRS-RSRP-Result. Mapping of the measured quantity is defined in TS 38.133 [46].

	nr-DL-PRS-RxBeamIndex
This field provides an index for the receive beam for the UE that if the receive beam index for two DL PRS measurements are the same, the receive beam for the two DL PRS are the same. The field is only present when there are receive beams for different PRSs that are the same under the same TRP.

	nr-TimeStamp

This field specifies the time instance at which the measurement is performed.

	nr-DL-AOD-AdditionalMeasurements
This field specifies additional measurement results associated with the same TRP for different PRS resources.  


===============================FOURTH CHANGE===============================

–
NR-Multi-RTT-SignalMeasurementInformation

The IE NR-Multi-RTT-SignalMeasurementInformation is used by the target device to provide NR Multi-RTT measurements to the location server. The measurements are provided as a list of TRPs, where the first TRP in the list is used as reference TRP.
-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {


nr-Multi-RTT-MeasList-r16

NR-Multi-RTT-MeasList-r16,


nr-NTA-Offset-r16



ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }

OPTIONAL,

...

}

NR-Multi-RTT-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16

NR-Multi-RTT-MeasElement-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16







OPTIONAL,


nr-CellGlobalID-r16



NCGI-r15









OPTIONAL,


nr-ARFCN-r16




ARFCN-ValueNR-r15







OPTIONAL,

nr-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16





OPTIONAL,


nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16 




OPTIONAL,


nr-UE-RxTxTimeDiff-r16


CHOICE {




k0-r16





INTEGER (0..1970049),




k1-r16





INTEGER (0..985025),




k2-r16





INTEGER (0..492513),




k3-r16





INTEGER (0..246257),




k4-r16





INTEGER (0..123129),




k5-r16





INTEGER (0..61565),



...

},


nr-AdditionalPathList-r16

NR-AdditionalPathList-r16





OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-TimingQuality-r16


NR-TimingQuality-r16,


nr-DL-PRS-RSRP-Result-r16

INTEGER (0..126)







OPTIONAL,

nr-Multi-RTT-AdditionalMeasurements-r16









NR-Multi-RTT-AdditionalMeasurements-r16


OPTIONAL,


...

}

NR-Multi-RTT-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF









NR-Multi-RTT-AdditionalMeasurementElement-r16

NR-Multi-RTT-AdditionalMeasurementElement-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceId-r16


NR-DL-PRS-ResourceId-r16




OPTIONAL,


nr-DL-PRS-ResourceSetId-r16


NR-DL-PRS-ResourceSetId-r16 



OPTIONAL,


nr-DL-PRS-RSRP-ResultDiff-r16

INTEGER (0..61)







OPTIONAL,

nr-UE-RxTxTimeDiffAdditional-r16
CHOICE {




k0-r16






INTEGER (0..8191),




k1-r16






INTEGER (0..4095),




k2-r16






INTEGER (0..2047),




k3-r16






INTEGER (0..1023),




k4-r16






INTEGER (0..511),




k5-r16






INTEGER (0..255),



...

},


nr-TimingQuality-r16



NR-TimingQuality-r16,

nr-AdditionalPathList-r16


NR-AdditionalPathList-r16




OPTIONAL,


nr-TimeStamp-r16




NR-TimeStamp-r16,


...

}

-- ASN1STOP

	NR-Multi-RTT-SignalMeasurementInformation field descriptions

	nr-NTA-Offset
This field provides the NTAoffset used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated values nTA1, nTA2, nTA3, and nTA4 correspond to NTAoffset of 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

	dl-PRS-ID
This field is 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.

	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 NR-ARFCN of the TRP.

	nr-DL-PRS-RSRP-Result

This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RSRP-ResultDiff

This field specifies the additional DL PRS-PRS measurement results relative to nr-DL-PRS-RSRP-Result. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-UE-RxTxTimeDiff

This field specifies the UE Rx–Tx time difference measurement, as defined in TS 38.215 [36]. 

	nr-UE-RxTxTimeDiffAdditional
This field provides the additional UE Rx-Tx Difference measurement results relative to nr-UE-RxTxTimeDiff. Mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-AdditionalPathList

This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nr-TimingQuality

This field specifies the target device′s best estimate of the quality of the measurement.

	nr-TimeStamp

This field specifies the time instance for which the measurement is performed. 

	nr-Multi-RTT-AdditionalMeasurements
This field specifies additional measurement results associated with the same TRP for different PRS resources.  


=========================END OF CHANGE=====================================
