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1.
Introduction and Discussion
At RAN1#106bis-e the following agreement was made [1] (yellow highlights made by the author):

Agreement:
Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.

· FFS: Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported.
· FFS: Support of path RSRP for additional paths as part of DL-AoD. 

which was further developed at RAN1#107-e [1]:

Agreement
· Support the LMF to request DL PRS-RSRPP together with timing measurement as part of DL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths. 
· Support the LMF to request UL SRS-RSRPP together with timing measurement as part of UL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths. 
with the conclusion [1]

Conclusion

The criterion for reporting additional path is left to UE/TRP implementation.

The first path RSRP (SRS-RSRPP) can be provided in the TRP Measurement Result (9.2.37) in the baseline NRPPa [2]. However, the request and response for the additional path power is currently missing in the NRPPa baseline. 
The path RSRP for the additional paths can be added to the newly introduced
"Extended Additional Path List" (9.2.x12 in the baseline [2]) together with a request in the Measurement Request (9.1.4.1).

Proposal 1:
Support a request from the LMF to the TRP for measuring the path RSRP for the additional paths.

Proposal 2:
Add the path RSRP to the new "Extended Additional Path List" IE.

Proposal 3:
Agree the TP in the Annex of this contribution.

2.
Summary

In this contribution we discussed the NRPPa modifications required to support the RAN1 agreement on reporting the path power for the additional paths. The following proposals were made.
Proposal 1:
Support a request from the LMF to the TRP for measuring the path RSRP for the additional paths.

Proposal 2:
Add the path RSRP to the new "Extended Additional Path List" IE.

Proposal 3:
Agree the TP in the Annex of this contribution.
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Annex:
TP for NRPPa baseline: Path Power for Additional Paths
[using [2] as baseline for the proposed changes, which are highlighted in yellow below]
8.5.1
Measurement

8.5.1.1
General

The Measurement procedure allows the LMF to request one or more TRPs in the NG-RAN node to perform and report positioning measurements. This procedure applies only if the NG-RAN node is a gNB.

8.5.1.2
Successful Operation
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Figure 8.5.1.2.1: Measurement procedure. Successful operation.

The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message including the TRP Measurement Response List IE.

If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this reporting has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurements, and it shall reply with the MEASUREMENT RESPONSE message without including any measurement results in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.

If the Measurement Beam Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall include the Measurement Beam Information IE in the Measurement Result IE of the MEASUREMENT RESPONSE message.

If the Measurement Quality IE is included in the Measurement Result IE in the MEASUREMENT RESPONSE message, the LMF may take it into account as the TRP estimate of the measurement quality. If the Measurement Quality IE includes the Zenith Quality IE, the LMF may take it into account within the angle measurement quality.
If the Timing Reporting Granularity Factor IE is included in the TRP Measurement Quantities IE in the MEASUREMENT REQUEST message, the NG-RAN node may take it into account when configuring measurements including UL RTOA and gNB Rx-Tx Time Difference.
If the System Frame Number IE and/or the Slot Number IE are included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, consider that the respective information indicates the activation time of SRS transmission.

If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, return the corresponding measurement results in the MEASUREMENT RESPONSE message within the indicated time.
If the Extended Additional Path List Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the Extended Additional Path List IE in the TRP Measurement Result IE of the MEASUREMENT RESPONSE. If the Additional Path Power Request IE is included in addition to the Extended Additional Path List Request IE, the NG-RAN node shall, if supported, include the Path Power IE in the Extended Additional Path List IE.
If the Multiple UL AoA of Additional Path Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the Multiple UL AoA IE in the Additional Path List IE or in the Extended Additional Path List IE of the MEASUREMENT RESPONSE message.
If the LoS/NLoS Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the LoS/NLoS Information IE in the Measurement Result IE of the MEASUREMENT RESPONSE message.

9.1.4.1
MEASUREMENT REQUEST

This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI

9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>AoA Search Window Information
	O
	
	UL-AoA Assistance Information 9.2.x4
	
	YES
	ignore

	>>Number of TRP Rx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	>>Number of TRP RxTx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…,  Multiple UL-AoA, UL SRS-RSRPP)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)

TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900

9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.2.x6
	
	YES
	ignore

	Extended Additional Path List Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Additional Path Power Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Multiple UL AoA of Additional Path Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	LoS/NLoS Information Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".


	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 


9.2.x12
Extended Additional Path List

This IE contains the extended additional path results of time measurement.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional Path Item
	
	1..<maxnoExtPath>
	
	

	>CHOICE Relative Path Delay
	M
	
	
	

	>>k0
	M
	
	INTEGER(0..16351)
	

	>>k1
	M
	
	INTEGER(0..8176)
	

	>>k2
	M
	
	INTEGER(0..4088)
	

	>>k3
	M
	
	INTEGER(0..2044)
	

	>>k4
	M
	
	INTEGER(0..1022)
	

	>>k5
	M
	
	INTEGER(0..511)
	

	>Path Quality
	O
	
	Measurement Quality

9.2.43
	

	>Multiple UL-AoA
	O
	
	9.2.x9
	

	>Path Power
	O
	
	INTEGER(FFS)
	FFS RAN4


	Range bound
	Explanation

	maxnoExtPath
	Maximum no. of additional path measurement. Value is 8.


9.3.4
PDU Definitions

-- ASN1START

-- **************************************************************

--

-- PDU definitions for NRPPa

--

-- **************************************************************

NRPPA-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules

--

-- **************************************************************

IMPORTS


Cause,


CriticalityDiagnostics,


E-CID-MeasurementResult,


OTDOACells,


OTDOA-Information-Item,


Measurement-ID,


UE-Measurement-ID,

MeasurementPeriodicity,


MeasurementQuantities,


ReportCharacteristics,


RequestedSRSTransmissionCharacteristics,


Cell-Portion-ID,


OtherRATMeasurementQuantities,


OtherRATMeasurementResult,


WLANMeasurementQuantities,


WLANMeasurementResult,

Assistance-Information,


Broadcast,


AssistanceInformationFailureList,


SRSConfiguration,


TRPMeasurementQuantities,


TrpMeasurementResult,

TRP-ID,


TRPInformationTypeListTRPReq,


TRPInformationListTRPResp,


TRP-MeasurementRequestList,


TRP-MeasurementResponseList,

TRP-MeasurementUpdateList,

MeasurementBeamInfoRequest,


PositioningBroadcastCells,


SRSResourceSetID,


SpatialRelationInfo,


SRSResourceTrigger,


TRPList,


AbortTransmission,

SystemFrameNumber,


SlotNumber,


RelativeTime1900,


SpatialRelationPerSRSResource,

PRSTRPList,

PRSTransmissionTRPList,


ResponseTime,


UEReportingInformation,


ExtendedAdditionalPathListRequest,

AdditionalPathPowerRequest,

MultipleULAoAofAdditionalPathRequest,


LoS-NLoSInfoRequest,


UETxTEGAssociation,

TRP-PRS-Information-List,


PRS-Measurements-Info-List
FROM NRPPA-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-Single-Container{},


NRPPA-PRIVATE-IES,


NRPPA-PROTOCOL-EXTENSION,


NRPPA-PROTOCOL-IES

FROM NRPPA-Containers


maxnoOTDOAtypes,

id-Cause,


id-CriticalityDiagnostics,


id-LMF-Measurement-ID,


id-LMF-UE-Measurement-ID,


id-OTDOACells,


id-OTDOA-Information-Type-Group,


id-OTDOA-Information-Type-Item,

id-ReportCharacteristics,


id-MeasurementPeriodicity,


id-MeasurementQuantities,


id-RAN-Measurement-ID,


id-RAN-UE-Measurement-ID,


id-E-CID-MeasurementResult,


id-RequestedSRSTransmissionCharacteristics,


id-Cell-Portion-ID,


id-OtherRATMeasurementQuantities,


id-OtherRATMeasurementResult,


id-WLANMeasurementQuantities,


id-WLANMeasurementResult,


id-Assistance-Information,


id-Broadcast,


id-AssistanceInformationFailureList,


id-SRSConfiguration,


id-TRPMeasurementQuantities,

id-MeasurementResult,


id-TRP-ID,


id-TRPInformationTypeListTRPReq,


id-TRPInformationListTRPResp,


id-TRP-MeasurementRequestList,


id-TRP-MeasurementResponseList,


id-TRP-MeasurementReportList,

id-TRP-MeasurementUpdateList,

id-MeasurementBeamInfoRequest,


id-PositioningBroadcastCells,


id-SRSType,


id-ActivationTime,


id-SRSResourceSetID,


id-TRPList,

id-SRSSpatialRelation,


id-AbortTransmission, 


id-SystemFrameNumber,


id-SlotNumber,


id-SRSResourceTrigger,


id-SFNInitialisationTime,


id-SRSSpatialRelationPerSRSResource,

id-PRSTRPList,

id-PRSTransmissionTRPList,


id-ResponseTime,


id-UEReportingInformation,


id-ExtendedAdditionalPathListRequest,

id-AdditionalPathPowerRequest,

id-MultipleULAoAofAdditionalPathRequest,


id-LoS-NLoSInfoRequest,


id-UETxTEGAssociation,


id-TRP-PRS-Information-List,


id-PRS-Measurements-Info-List

FROM NRPPA-Constants;

[...]

-- **************************************************************

--

-- MEASUREMENT REQUEST

--

-- **************************************************************

MeasurementRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{MeasurementRequest-IEs}},


...

}

MeasurementRequest-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-LMF-Measurement-ID



CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-TRP-MeasurementRequestList

CRITICALITY reject
TYPE TRP-MeasurementRequestList PRESENCE mandatory}|


{ ID id-ReportCharacteristics


CRITICALITY reject
TYPE ReportCharacteristics

PRESENCE mandatory}|


{ ID id-MeasurementPeriodicity


CRITICALITY reject
TYPE MeasurementPeriodicity

PRESENCE conditional}|

-- The IE shall be present if the Report Characteritics IE is set to “periodic” –


{ ID id-TRPMeasurementQuantities

CRITICALITY reject
TYPE TRPMeasurementQuantities
PRESENCE mandatory}|


{ ID id-SFNInitialisationTime


CRITICALITY ignore
TYPE RelativeTime1900


PRESENCE optional}|

{ ID id-SRSConfiguration



CRITICALITY ignore
TYPE SRSConfiguration


PRESENCE optional}|


{ ID id-MeasurementBeamInfoRequest

CRITICALITY ignore
TYPE MeasurementBeamInfoRequest
PRESENCE optional}|


{ ID id-SystemFrameNumber



CRITICALITY ignore
TYPE SystemFrameNumber


PRESENCE optional}|


{ ID id-SlotNumber





CRITICALITY ignore
TYPE SlotNumber




PRESENCE optional}|

{ ID id-ResponseTime




CRITICALITY ignore
TYPE ResponseTime



PRESENCE optional}|

{ ID id-ExtendedAdditionalPathListRequest

CRITICALITY ignore
TYPE ExtendedAdditionalPathListRequest



PRESENCE optional}|

{ ID id-AdditionalPathPowerRequest



CRITICALITY ignore
TYPE AdditionalPathPowerRequest



PRESENCE optional}|

{ ID id-MultipleULAoAofAdditionalPathRequest
CRITICALITY ignore
TYPE MultipleULAoAofAdditionalPathRequest



PRESENCE optional}|


{ ID id-LoS-NLoSInfoRequest





CRITICALITY ignore
TYPE LoS-NLoSInfoRequest



PRESENCE optional},


...

}

[...]

9.3.5
Information Element definitions
[...]

-- A
[...]
AdditionalPathListExtended ::= SEQUENCE (SIZE (1.. maxNoPathExtended)) OF AdditionalPathListExtended-Item

AdditionalPathListExtended-Item ::= SEQUENCE {


relativeTimeOfPath
RelativePathDelay,


pathQuality


TrpMeasurementQuality
OPTIONAL,

multipleULAoA

MultipleULAoA  


OPTIONAL,

pathPower


AdditionalPathPower

OPTIONAL,

iE-Extensions

ProtocolExtensionContainer { { AdditionalPathListExtended-Item-ExtIEs} } OPTIONAL,


...

}

AdditionalPathListExtended-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {

...

}
AdditionalPathPower ::= INTEGER (FFS)

AdditionalPathPowerRequest ::= ENUMERATED {true, ...}
9.3.7
Constant definitions

-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-Cause













ProtocolIE-ID ::= 0

id-CriticalityDiagnostics









ProtocolIE-ID ::= 1

id-LMF-UE-Measurement-ID









ProtocolIE-ID ::= 2

id-ReportCharacteristics









ProtocolIE-ID ::= 3

id-MeasurementPeriodicity









ProtocolIE-ID ::= 4

id-MeasurementQuantities









ProtocolIE-ID ::= 5

id-RAN-UE-Measurement-ID









ProtocolIE-ID ::= 6

id-E-CID-MeasurementResult









ProtocolIE-ID ::= 7

id-OTDOACells












ProtocolIE-ID ::= 8

id-OTDOA-Information-Type-Group








ProtocolIE-ID ::= 9

id-OTDOA-Information-Type-Item








ProtocolIE-ID ::= 10

id-MeasurementQuantities-Item








ProtocolIE-ID ::= 11

id-RequestedSRSTransmissionCharacteristics





ProtocolIE-ID ::= 12

id-Cell-Portion-ID











ProtocolIE-ID ::= 14

id-OtherRATMeasurementQuantities







ProtocolIE-ID ::= 15

id-OtherRATMeasurementQuantities-Item






ProtocolIE-ID ::= 16

id-OtherRATMeasurementResult








ProtocolIE-ID ::= 17

id-WLANMeasurementQuantities








ProtocolIE-ID ::= 19

id-WLANMeasurementQuantities-Item







ProtocolIE-ID ::= 20

id-WLANMeasurementResult









ProtocolIE-ID ::= 21

id-TDD-Config-EUTRA-Item









ProtocolIE-ID ::= 22

id-Assistance-Information









ProtocolIE-ID ::= 23

id-Broadcast












ProtocolIE-ID ::= 24

id-AssistanceInformationFailureList







ProtocolIE-ID ::= 25

id-SRSConfiguration











ProtocolIE-ID ::= 26

id-MeasurementResult










ProtocolIE-ID ::= 27
id-TRP-ID













ProtocolIE-ID ::= 28

id-TRPInformationTypeListTRPReq








ProtocolIE-ID ::= 29

id-TRPInformationListTRPResp








ProtocolIE-ID ::= 30

id-MeasurementBeamInfoRequest








ProtocolIE-ID ::= 31

id-ResultSS-RSRP











ProtocolIE-ID ::= 32
id-ResultSS-RSRQ











ProtocolIE-ID ::= 33
id-ResultCSI-RSRP











ProtocolIE-ID ::= 34
id-ResultCSI-RSRQ











ProtocolIE-ID ::= 35

id-AngleOfArrivalNR











ProtocolIE-ID ::= 36

id-GeographicalCoordinates









ProtocolIE-ID ::= 37

id-PositioningBroadcastCells








ProtocolIE-ID ::= 38
id-LMF-Measurement-ID










ProtocolIE-ID ::= 39

id-RAN-Measurement-ID










ProtocolIE-ID ::= 40

id-TRP-MeasurementRequestList








ProtocolIE-ID ::= 41

id-TRP-MeasurementResponseList








ProtocolIE-ID ::= 42

id-TRP-MeasurementReportList








ProtocolIE-ID ::= 43

id-SRSType













ProtocolIE-ID ::= 44

id-ActivationTime











ProtocolIE-ID ::= 45

id-SRSResourceSetID











ProtocolIE-ID ::= 46

id-TRPList













ProtocolIE-ID ::= 47

id-SRSSpatialRelation










ProtocolIE-ID ::= 48

id-SystemFrameNumber










ProtocolIE-ID ::= 49

id-SlotNumber












ProtocolIE-ID ::= 50

id-SRSResourceTrigger










ProtocolIE-ID ::= 51

id-TRPMeasurementQuantities









ProtocolIE-ID ::= 52

id-AbortTransmission










ProtocolIE-ID ::= 53

id-SFNInitialisationTime









ProtocolIE-ID ::= 54

id-ResultNR













ProtocolIE-ID ::= 55

id-ResultEUTRA












ProtocolIE-ID ::= 56

id-TRPInformationTypeItem









ProtocolIE-ID ::= 57

id-CGI-NR













ProtocolIE-ID ::= 58

id-SFNInitialisationTime-NR









ProtocolIE-ID ::= 59

id-Cell-ID













ProtocolIE-ID ::= 60
id-SrsFrequency












ProtocolIE-ID ::= 61
id-TRPType













ProtocolIE-ID ::= 62

id-SRSSpatialRelationPerSRSResource







ProtocolIE-ID ::= 63

id-PRSTRPList












ProtocolIE-ID ::= x1
id-PRSTransmissionTRPList









ProtocolIE-ID ::= x2

id-OnDemandTRPPRS











ProtocolIE-ID ::= x3

id-AoA-SearchWindow











ProtocolIE-ID ::= x4

id-TRP-MeasurementUpdateList








ProtocolIE-ID ::= x5

id-ZoA














ProtocolIE-ID ::= x6

id-ResponseTime












ProtocolIE-ID ::= x7
id-UEReportingInformation









ProtocolIE-ID ::= x8
id-ExtendedAdditionalPathListRequest






ProtocolIE-ID ::= x9
id-AdditionalPathPowerRequest








ProtocolIE-ID ::= x
id-MultipleULAoAofAdditionalPathRequest






ProtocolIE-ID ::= y1

id-MultipleULAoA











ProtocolIE-ID ::= y2
id-UL-SRS-RSRPP












ProtocolIE-ID ::= y3
id-SRSResourcetype











ProtocolIE-ID ::= y4

id-ExtendedAdditionalPathList








ProtocolIE-ID ::= y5
id-ARPLocationInfo











ProtocolIE-ID ::= y6
id-ARP-ID













ProtocolIE-ID ::= y7
id-LoS-NLoSInformation










ProtocolIE-ID ::= y8
id-LoS-NLoSInfoRequest










ProtocolIE-ID ::= y8
id-UETxTEGAssociation










ProtocolIE-ID ::= y9
id-NumberOfTRPRxTEG











ProtocolIE-ID ::= z1
id-NumberOfTRPRxTxTEG










ProtocolIE-ID ::= z2
id-TRPTxTEGAssociation










ProtocolIE-ID ::= z3
id-TEGChoiceID












ProtocolIE-ID ::= z4
id-TRPRXTEGID












ProtocolIE-ID ::= z5
id-TRP-PRS-Information-List









ProtocolIE-ID ::= z6

id-PRS-Measurements-Info-List








ProtocolIE-ID ::= z7
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