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1	Introduction
At RAN3#113e, two topics related to UL Angle of Arrival (UL-AoA) were discussed:
-	UL-AoA assistance information
-	Zenith Angle of Arrival (ZoA) measurement for linear array
A text proposal was agreed introducing relevant changes to the NRPPa BL CR [1]. In this paper, we discuss the remaining open issues and provide an NRPPa text proposal.
2	Discussion
Currently, the LMF requests UL-AoA measurements by sending a MEASUREMENT REQUEST message including the “UL-AoA” codepoint in the TRP Measurement Type IE. The gNB then provides the measurements in the TRP Measurement Result IE including:
a)	both Azimuth AoA and Zenith AoA measurements; or
b)	only Azimuth AoA measurement (i.e. Zenith AoA measurement cannot be provided); or
c)	only Zenith AoA measurement (i.e. Azimuth AoA measurement cannot be provided).
In all three cases, the request from the LMF is implicitly a request for both Azimuth and Zenith AoA measurements, and the gNB provides “what it can”. However, at RAN3#113e it was discussed whether LMF should be able to request only the Zenith AoA measurement (i.e. introduce a new “ZoA” codepoint in the TRP Measurement Type IE). In our understanding, this does not make sense for the following reasons:
-	There is no apparent use case where only the Zenith AoA measurement is needed, nor any way for the LMF to know that only Zenith AoA is needed.
-	There is no apparent efficiency gain or performance benefit (e.g. reduction in latency) for gNB to “skip” Azimuth measurement and perform only Zenith measurement.
Therefore, there is no need to enable the LMF to request Zenith AoA measurement only.
Proposal 1:	There is no need to introduce the “ZoA” codepoint in the TRP Measurement Type IE.
Regarding the UL-AoA assistance information, it was left FFS whether the uncertainty range is mandatory or optional. We note that the uncertainty range is part of the definition of Expected UL-AoA that is included in the semantics description:
Defined as (φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)
Therefore, the LMF must either signal the value for uncertainty range or the gNB must somehow assume a value. We see no reason for the LMF not to provide a value for the uncertainty range since it should be known by the LMF as a natural consequence of determining the coarse UE location from which expected azimuth and zenith AoA values are derived.
Proposal 2:	The uncertainty range values are mandatory.
It was also agreed (with FFS) to introduce the UL-AoA assistance information in the MEASUREMENT UPDATE message. If this is agreed by RAN3, some corrections would be needed in the Measurement Update procedural text. In Rel-16, the only use case for the LMF to send a MEASUREMENT UPDATE message was to update the SRS configuration, and the procedural text in section 8.5.3.2 was written with only that use case in mind. We believe the following aspects need further clarification if UL-AoA assistance information is introduced in the Measurement Update procedure:
1)	If the LMF sends a MEASUREMENT REQUEST message that includes UL-AoA assistance information for 3 TRPs (e.g. X, Y, and Z) and then later sends a MEASUREMENT UPDATE message that includes UL-AoA assistance information for only 2 TRPs (X and Y only), does the gNB
a)	overwrite the information for X and Y only (leaving the information for Z unchanged)? Or
b)	overwrite all the assistance information with the newly received information (deleting the information for Z)?
Nokia view: It seems that (b) may make more sense, i.e. if the UL-AoA assistance information requires updating (e.g. due to LMF calculating a different position for the UE), it seems logical that none of the previously sent assistance information remains valid. It should also be possible to clear the assistance information.
2)	If the LMF sends a MEASUREMENT UPDATE message that includes a TRP ID that was not included in the initiating MEASUREMENT REQUEST message, does the gNB
a)	ignore the update for the “new” TRP ID but successfully perform updates for other TRP IDs? Or
b)	fail the Measurement Update procedure?
Nokia view: We believe it makes more sense to fail the procedure, because something seems seriously wrong.
Proposal 3:	Correct/clarify the Measurement Update procedural description and tabular.
Finally, some corrections are needed in the Zenith Angle of Arrival IE:
-	The text in the semantics description (“the z-axis of LCS is defined along the linear array axis [FFS]”) should be removed, since it is not justified by any RAN1 LS and seems unnecessarily restrictive.
-	LCS to GSC Translation IE should be made optional since it is not needed if the zenith is provided in GCS.
Proposal 4:	In the Zenith Angle of Arrival IE, the LCS to GCS Translation IE should be made optional and the semantics description corrected.
[bookmark: _Hlk527071819]3	Conclusions
In this paper, we discussed the remaining open issues for UL-AoA assistance information and ZoA measurement for linear array. The following is proposed:
Proposal 1:	There is no need to introduce the “ZoA” codepoint in the TRP Measurement Type IE.
Proposal 2:	The uncertainty range values are mandatory.
Proposal 3:	Correct/clarify the Measurement Update procedural description and tabular.
Proposal 4:	In the Zenith Angle of Arrival IE, the LCS to GCS Translation IE should be made optional and the semantics description corrected.
A TP for the NRPPa BL CR reflecting the above proposals is provided in Appendix A (changes highlighted in yellow).
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The Measurement Update Procedure allows the LMF to notify the NG-RAN node of a change in a previously configured measurement. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc478159730][bookmark: _Toc51775970][bookmark: _Toc56772992][bookmark: _Toc64447621][bookmark: _Toc74152277][bookmark: _Toc81322980]8.5.3.2	Successful Operation


Figure 8.5.3.2.1: Measurement Update: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT UPDATE message. 
If the SRS Configuration IE is included in the MEASUREMENT UPDATEUpon receiving the message, the NG-RAN node shall overwrite the previously stored SRSreceived measurement configuration.
If the AoA Search Window Update List IE is included in the MEASUREMENT UPDATE message, the NG-RAN node shall clear any previously stored AoA search window information and store the newly received information.
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Not applicable.
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If the NG-RAN node cannot identify the previously requested measurement to be modified, it shall consider the procedure as failed and initiate local error handling.
If the NG-RAN node receives an AoA Search Window Update Item IE in the MEASUREMENT UPDATE message containing a TRP ID that was not included in the previously configured measurement, it shall consider the procedure as failed and initiate local error handling.
Next Change
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

	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,…),…,)
	
	-
	

	>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

	[bookmark: OLE_LINK17]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



	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. 



Next Change
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This message is sent by the LMF to update a previously configured 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
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

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

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

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	AoA Search Window Update List (FFS)
	
	0..1
	
	
	YES
	ignore

	>AoA Search Window Update Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

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



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



Next Change
9.2.x4	UL-AoA assistance information
This information element contains the expected uplink Angle of Arrival and uncertainty range.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE AngleMeasurement
	M
	
	
	

	>Expected UL Angle of Arrival
	
	
	
	

	>>Expected Azimuth AoA
	
	1
	
	Defined as
(φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)

	>>>Expected Azimuth AoA Value
	M
	
	INTEGER(0..3599)
	φAOA component of Expected Azimuth AoA

	>>>Expected Azimuth AoA Uncertainty Range
	M
	
	INTEGER(0..3599)
	ΔφAOA component of Expected Azimuth AoA

	>>Expected Zenith AoA
	
	0..1
	
	Defined as
(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

	>>>Expected Zenith AoA Value
	M
	
	INTEGER(0..1799)
	θZOA component of Expected Zenith AoA

	>>>Expected Zenith AoA Uncertainty Range
	M
	
	INTEGER(0..1799)
	ΔθZOA component of Expected Zenith AoA

	>Expected UL Angle of Arrival Zenith Only
	
	
	
	Defined as
(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

	>>Expected Zenith AoA Value
	M
	
	INTEGER(0..1799)
	θZOA component of Expected Zenith AoA

	>>Expected Zenith AoA Uncertainty Range
	M
	
	INTEGER(0..1799)
	ΔθZOA component of Expected Zenith AoA

	LCS to GCS Translation
	
	0..1
	
	If absent, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



9.2.x5	Zenith Angle of Arrival
This information element contains the Zenith Angle of Arrival, which can correspond to linear array measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Zenith Angle of Arrival
	M
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	0..1
	
	If absent, the zenith is provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



Next Change









[bookmark: _Toc534903102][bookmark: _Toc51776081][bookmark: _Toc56773103][bookmark: _Toc56773314]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
	
	AoASearchWindowUpdateList,
	Cause,
	CriticalityDiagnostics,
	E-CID-MeasurementResult,
	OTDOACells,
	OTDOA-Information-Item,
	Measurement-ID,
[bookmark: _Hlk50049841]	UE-Measurement-ID,
	MeasurementPeriodicity,
	MeasurementQuantities,
	ReportCharacteristics,
	RequestedSRSTransmissionCharacteristics,
	Cell-Portion-ID,
	OtherRATMeasurementQuantities,
	OtherRATMeasurementResult,
	WLANMeasurementQuantities,
[bookmark: _Hlk50049901]	WLANMeasurementResult,
	Assistance-Information,
	Broadcast,
	AssistanceInformationFailureList,
	SRSConfiguration,
	TRPMeasurementQuantities,
	TrpMeasurementResult,
	TRP-ID,
	TRPInformationTypeListTRPReq,
	TRPInformationListTRPResp,
	TRP-MeasurementRequestList,
	TRP-MeasurementResponseList,
	TRP-MeasurementUpdateList,
	MeasurementBeamInfoRequest,
[bookmark: _Hlk42765189]	PositioningBroadcastCells,
	SRSResourceSetID,
	SpatialRelationInfo,
	SRSResourceTrigger,
	TRPList,
	AbortTransmission,
	SystemFrameNumber,
	SlotNumber,
	RelativeTime1900,
	PRSTRPList,
	PRSTransmissionTRPList,
	ResponseTime

	
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-AoASearchWindowUpdateList,
	id-Cause,
	id-CriticalityDiagnostics,
[bookmark: _Hlk50049923]	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,
[bookmark: _Hlk50049941]	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,
[bookmark: _Hlk50049956]	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,
[bookmark: _Hlk42765888]	id-SRSType,
	id-ActivationTime,
	id-SRSResourceSetID,
	id-TRPList,
	id-SRSSpatialRelation,
	id-AbortTransmission, 
	id-SystemFrameNumber,
	id-SlotNumber,
	id-SRSResourceTrigger,
	id-SFNInitialisationTime,
	id-PRSTRPList,
	id-PRSTransmissionTRPList,
	id-ResponseTime

** SKIPPING UNCHANGED TEXT **

MeasurementUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementUpdate-IEs}},
	...
}

MeasurementUpdate-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-LMF-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID				PRESENCE mandatory}|
	{ ID id-RAN-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID				PRESENCE mandatory}| 
	{ ID id-SRSConfiguration		CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}| 
	{ ID id-AoASearchWindowUpdateList	CRITICALITY ignore	TYPE AoASearchWindowUpdateList PRESENCE optional},
	{ ID id-TRP-MeasurementUpdateList	CRITICALITY reject	TYPE TRP-MeasurementUpdateList PRESENCE optional},
	...
}

Next Change
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** SKIPPING UNCHANGED TEXT **

Expected-Azimuth-AoA ::= SEQUENCE {
	expected-Azimuth-AoA-value			Expected-Value-AoA,
	expected-Azimuth-AoA-uncertainty	Uncertainty-range-AoA	OPTIONAL,
	...
}
Expected-Zenith-AoA ::= SEQUENCE {
	expected-Zenith-AoA-value			Expected-Value-ZoA,
	expected-Zenith-AoA-uncertainty		Uncertainty-range-ZoA	OPTIONAL,
	...
}

** SKIPPING UNCHANGED TEXT **

TRPMeasurementQuantities-Item ::= ENUMERATED {
	gNB-RxTxTimeDiff, 
	uL-SRS-RSRP, 
	uL-AoA, 
	uL-RTOA, 
	... ,
	zoA
}

** SKIPPING UNCHANGED TEXT **

AoASearchWindowTRP-MeasurementUpdateList ::= SEQUENCE (SIZE (1..maxNoOfMeasTRPs)) OF AoASearchWindowTRP-MeasurementUpdateItem

AoASearchWindowTRP-MeasurementUpdateItem ::= SEQUENCE {
	tRP-ID						TRP-ID, 
	aoA-window-information		AoA-AssistanceInfo	OPTIONAL, 
	iE-extensions					ProtocolExtensionContainer { { AoASearchWindowTRP-MeasurementUpdateItem-ExtIEs } } OPTIONAL,
	...
}

AoASearchWindowTRP-MeasurementUpdateItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}



Next Change
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** SKIPPING UNCHANGED TEXT **

id-Cell-ID														ProtocolIE-ID ::= 60
id-PRSTRPList													ProtocolIE-ID ::= x1
id-PRSTransmissionTRPList										ProtocolIE-ID ::= x2
id-OnDemandTRPPRS												ProtocolIE-ID ::= x3
id-AoA-SearchWindow												ProtocolIE-ID ::= x4
id-AoASearchWindowTRP-MeasurementUpdateList									ProtocolIE-ID ::= x5
id-ZoA															ProtocolIE-ID ::= x6
id-ResponseTime													ProtocolIE-ID ::= x7

END
-- ASN1STOP


End of Text Proposal for TS 38.455 BL CR
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