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[bookmark: _Toc99959241][bookmark: _Toc99056308]First Modification
[bookmark: _Toc99730900][bookmark: _Toc99038637]9.2.12.28	PRS CONFIGURATION RESPONSE
This message is sent by a gNB-DU to acknowledge configuring or updating the PRS transmissions.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	PRS Transmission TRP List
	
	0..1
	
	
	YES
	ignore

	>PRS Transmission TRP Item
	
	1 .. <maxnoofTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	>>PRS Configuration
	M
	
	9.3.1.117
	
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTRPs
	Maximum no. of TRPs in a gNB-DU Value is 65535.



Next Modification
[bookmark: _Toc99731110][bookmark: _Toc64449026][bookmark: _Toc51763856][bookmark: _Toc74154798][bookmark: _Toc66289685][bookmark: _Toc81383542][bookmark: _Toc88658175][bookmark: _Toc97911087][bookmark: _Toc99038847][bookmark: _Toc99038926][bookmark: _Toc99731189]9.3.1.168	UL RTOA Measurement 
This information element contains the uplink RTOA measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	CHOICE UL RTOA Measurement
	M
	
	
	
	-
	

	>k0
	M
	
	INTEGER (0.. 1970049)
	TS 38.133 [38]
	-
	

	>k1
	M
	
	INTEGER (0.. 985025)
	TS 38.133 [38]
	-
	

	>k2
	M
	
	INTEGER (0.. 492513)
	TS 38.133 [38]
	-
	

	>k3
	M
	
	INTEGER (0.. 246257)
	TS 38.133 [38]
	-
	

	>k4
	M
	
	INTEGER (0.. 123129)
	TS 38.133 [38]
	-
	

	>k5
	M
	
	INTEGER (0.. 61565)
	TS 38.133 [38]
	-
	

	Additional Path List
	O
	
	9.3.1.169
	This IE is ignored if the Extended Additional Path List IE is included
	-
	

	Extended Additional Path List
	O
	
	9.3.1.248
	
	YES
	ignore

	TRP Rx TEG ID
	OM
	
	INTEGER (0..31)
	
	YES
	ignore



Next Modification

9.3.1.238	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 AoA
	O
	
	9.3.1.241
	If absent, the azimuth and zenith are provided in GCS.



[bookmark: OLE_LINK67][bookmark: OLE_LINK30][bookmark: _Toc99038918][bookmark: _Toc99731181]9.3.1.239	Zenith Angle of Arrival Information
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 [38]

	LCS to GCS Translation AoA
	O
	
	9.3.1.241
	If absent, the zenith is provided in GCS. the z-axis of LCS is defined along the linear array axis


[bookmark: _Toc99038920][bookmark: _Toc99731183]Next Modification
9.3.1.241	LCS to GCS Translation AoA
This IE contains the LCS to GCS Translation information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Alpha
	M
	
	INTEGER (0..3599)
	

	Beta
	M
	
	INTEGER (0..3599)
	

	Gamma
	M
	
	INTEGER (0..3599)
	




Next Modification
9.3.1.247	SRS Resource type
This IE contains the SRS resource type.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Reference Signal
	M
	
	
	

	>SRS
	
	
	
	

	>>SRS Resource ID
	M
	
	INTEGER(0..63)
	

	>>SRS Resource Set ID
	M
	
	INTEGER(0..15)
	

	>Positioning SRS
	
	
	
	

	>>Positioning SRS Resource ID
	M
	
	INTEGER(0..63)
	

	>>Positioning SRS Resource Set ID
	M
	
	INTEGER(0..15)
	



[bookmark: _Toc99731190][bookmark: _Toc99038927]9.3.1.248	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..< maxNoPathExtended 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
	
	TRP Measurement Quality
9.3.1.172
	

	>Path Power
	O
	
	UL SRS-RSRPP
9.3.1.246
	

	>Multiple UL AoA
	O
	
	9.3.1.245
	



	Range bound
	Explanation

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



Next Modification
[bookmark: _Toc99038930][bookmark: _Toc99731193]9.3.1.251	UE Tx TEG Association
This information element contains the UE Tx TEG association.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Tx TEG Association item
	1 .. <maxnoUETEGs>
	
	
	

	>UE Tx TEG ID
	M
	
	INTEGER (0..7)
	

	>SRS Resource Set ID
	M
	
	INTEGER (0..15)
	

	>SRS Resource ID List
	
	0..<maxnoSRS-ResourcePerSet>
	
	

	>>SRS Resource ID
	M
	
	INTEGER(0..63)
	



	Range bound
	Explanation

	maxnoUETEGs
	Maximum no of reported UE Tx TEG association. Value is 8.

	maxnoSRS-ResourcePerSet
	Maximum no of SRS Resources per set. Value is 16.



[bookmark: _Toc99038935][bookmark: _Toc99731198]Next Modification
[bookmark: _Hlk94648081]9.3.1.256	TRP Beam Antenna Information
The IE provides the beam antenna information of the TRP. It includes either the explicit beam antenna information, or a reference to another TRP’s signalled configuration, or the indication that no change has occurred with respect to previously signalled configuration..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE TRP Beam Antenna Info Item
	M
	
	
	

	>Reference
	
	
	
	

	>>Associated TRP ID
	M
	
	TRP ID
9.3.1.197
	This IE specifies the TRP ID of the associated TRP from which the beam information parameters are adopted.

	>Explicit
	
	
	
	

	>>TRP Beam Antenna Angles
	M
	
	9.3.1.257
	

	>>LCS to GCS Translation AOA
	O
	
	9.3.1.241
	Included if the azimuth and elevation are not provided in GCS.

	>No Change
	
	
	NULL
	No change compared to previously signalled configuration for this TRP.




	Next Modification




[bookmark: _Toc81383595][bookmark: _Toc99038965][bookmark: _Toc99731228][bookmark: _Toc64449079][bookmark: _Toc66289738][bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc51763907][bookmark: _Toc97911141][bookmark: _Toc74154851][bookmark: _Toc88658229][bookmark: _Toc45832585][bookmark: _Toc36557065][bookmark: _Toc51776082][bookmark: _Toc56773104][bookmark: _Toc64447734][bookmark: _Toc74152390][bookmark: _Toc99056335][bookmark: _Toc99959268][bookmark: _Toc534903103][bookmark: _Toc88654244]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

** Unchanged text skipped **

-- **************************************************************
--
-- PRS CONFIGURATION RESPONSE
--
-- **************************************************************

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

PRSConfigurationResponse-IEs F1AP-PROTOCOL-IES ::= {
	{ ID id-PRSTransmissionTRPList	CRITICALITY ignore	TYPE PRSTransmissionTRPList			PRESENCE optionalmandatory}|
	{ ID id-CriticalityDiagnostics	CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional},
	...
}

Next Modification
[bookmark: _Toc51763908][bookmark: _Toc81383596][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc88658230][bookmark: _Toc74154852][bookmark: _Toc29893129][bookmark: _Toc99038966][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc97911142][bookmark: _Toc99731229][bookmark: _Toc20956003]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

** Unchanged text skipped **

	id-PDCMeasurementQuantities-Item,
	id-OnDemandTRPPRS,
	id-AoA-SearchWindow,

** Unchanged text skipped **

AoA-AssistanceInfo ::= SEQUENCE {
	angleMeasurement			AngleMeasurementType,
	lCS-to-GCS-TranslationAoA	LCS-to-GCS-TranslationAoA		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { AoA-AssistanceInfo-ExtIEs } } OPTIONAL,
	...
}

AoA-AssistanceInfo-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

** Unchanged text skipped **

ExplicitFormat ::=	SEQUENCE {
	permutation			Permutation,
	noofDownlinkSymbols	NoofDownlinkSymbols		OPTIONAL,
	noofUplinkSymbols	NoofUplinkSymbols		OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { ExplicitFormat-ExtIEs} } OPTIONAL
}

ExplicitFormat-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

ExtendedAdditionalPathListRequest ::= ENUMERATED {true, ...}

[bookmark: _Hlk50051985]
** Unchanged text skipped **

LCS-to-GCS-TranslationAoA::= SEQUENCE {
	alpha				INTEGER (0..3599),
	beta				INTEGER (0..3599),
	gamma				INTEGER (0..3599),
	iE-Extensions		ProtocolExtensionContainer { { LCS-to-GCS-TranslationAoA-ExtIEs} } OPTIONAL,
	...
}

LCS-to-GCS-TranslationAoA-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}


** Unchanged text skipped **

LoS-NLoSIndicatorSoft ::= INTEGER (0..10)

LoS-NLoSInfoRequest ::= ENUMERATED {true, ...}

** Unchanged text skipped **

MultipleULAoA-List ::= SEQUENCE (SIZE(1.. maxnoofULAoAs)) OF MultipleULAoA-Item

MultipleULAoA-Item ::= CHOICE {	
	uL-AoA		UL-AoA,
	ul-ZoA		ZoAInformation,
	choice-extension ProtocolIE-SingleContainer { { MultipleULAoA-ItemAngleMeasurementType-ExtIEs } }
}

MultipleULAoA-Item-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

MultipleULAoAofAdditionalPathRequest ::= ENUMERATED {true, ...}


** Unchanged text skipped **

OnDemandTRPPRS-Info ::= SEQUENCE {
	onDemandPRSRequestAllowed				BIT STRING (SIZE (16)),
	allowedResourceSetPeriodicityValues		BIT STRING (SIZE (24))	OPTIONAL,
	allowedPRSBandwidthValues				BIT STRING (SIZE (64))	OPTIONAL,
	allowedResourceRepetitionFactorValues	BIT STRING (SIZE (8))	OPTIONAL,
	allowedResourceNumberOfSymbolsValues	BIT STRING (SIZE (8))	OPTIONAL,
	allowedCombSizeValues					BIT STRING (SIZE (8))	OPTIONAL,
	iE-Extensions	ProtocolExtensionContainer { { OnDemandTRPPRS-Info-ExtIEs} } OPTIONAL,
	...
}

OnDemandTRPPRS-Info-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

** Unchanged text skipped **

PosMeasurementResultList ::= SEQUENCE (SIZE(1.. maxNoOfMeasTRPs)) OF PosMeasurementResultList-Item

PosMeasurementResultList-Item ::= SEQUENCE {
	posMeasurementResult			PosMeasurementResult,
	tRPID							TRPID,
	iE-Extensions					ProtocolExtensionContainer { { PosMeasurementResultList-ItemExtIEs} } OPTIONAL
}

PosMeasurementResultList-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-NRCGI	CRITICALITY ignore EXTENSION NRCGI		PRESENCE optional },
	...
}

PosMeasurementType ::= ENUMERATED {
	gnb-rx-tx,
	ul-srs-rsrp,
	ul-aoa,
	ul-rtoa, 
	...,
	multiple-ul-aoa,
	ul-srs-rspp
}

** Unchanged text skipped **

PRS-Measurement-Info-List ::= SEQUENCE (SIZE(1..maxFreqLayers)) OF PRS-Measurement-Info-List-Item

PRS-Measurement-Info-List-Item ::= SEQUENCE {
	pointA						INTEGER (0..3279165),
	measPRSPeriodicity			ENUMERATED {ms20, ms40, ms80, ms160, ...},
	measPRSOffset				INTEGER (0..159, ...),
	measurementPRSLength		ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
	iE-Extensions	ProtocolExtensionContainer { { PRS-Measurement-Info-List-Item-ExtIEs} } OPTIONAL,
		...
}

PRS-Measurement-Info-List-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _Hlk50053176]** Unchanged text skipped **

SRSResourcetype ::= SEQUENCE {
	sRSResourceTypeChoice					SRSResourceTypeChoice,
	iE-Extensions		ProtocolExtensionContainer { { SRSResourcetype-ExtIEs} }	OPTIONAL,
	...
}

SRSResourcetype-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SRSResourceTypeChoice ::= CHOICE {
	sRSResourceInfo				SRSInfo,
	posSRSResourceInfo			PosSRSInfo,
	choice-extension			ProtocolIE-SingleContainer { { SRSResourceTypeChoice-ExtIEs} }
}

SRSResourceTypeChoice-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

SRSInfo ::= SEQUENCE {
	sRSResource			SRSResourceID,
	sRSResourceSetID	SRSResourceSetID,
	...
}

PosSRSInfo ::= SEQUENCE {
	posSRSResourceID		SRSPosResourceID,
	posSRSResourceSetID		INTEGER(0..15),
	...
}

** Unchanged text skipped **

TRP-BeamAntennaExplicitInformation ::= SEQUENCE {
	trp-BeamAntennaAngles					TRP-BeamAntennaAngles,
[bookmark: _GoBack]	lcs-to-gcs-translation	 				LCS-to-GCS-TranslationAoA										OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer {{ TRP-BeamAntennaExplicitInformation-ExtIEs}}				OPTIONAL,
	...
}

TRP-BeamAntennaExplicitInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}
TRP-BeamAntennaExplicitInformation ::= SEQUENCE {
	trp-BeamAntennaAngles					TRP-BeamAntennaAngles,
	lcs-to-gcs-translation	 				LCS-to-GCS-TranslationAoA										OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer {{ TRP-BeamAntennaExplicitInformation-ExtIEs}}				OPTIONAL,
	...
}

TRP-BeamAntennaExplicitInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

** Unchanged text skipped **

TRPInformationTypeResponseItem-ExtIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TRPType						CRITICALITY reject		TYPE TRPType					PRESENCE mandatory }|
	{ ID id-OnDemandTRPPRS	 			CRITICALITY reject		TYPE OnDemandTRPPRS-Info		PRESENCE mandatory}|
	{ ID id-TRPTxTEGAssociation			CRITICALITY reject		TYPE TRPTxTEGAssociation		PRESENCE optional }|
	{ ID id-TRPBeamAntennaInformation	CRITICALITY reject	TYPE TRPBeamAntennaInformation	PRESENCE mandatory },
	...
}

** Unchanged text skipped **

UETEG-Item ::= SEQUENCE {
		uE-Tx-TEG-ID			INTEGER (0..7),
		sRSResourceSetID		SRSResourceSetID,
		sRSResourceSetID-List	SEQUENCE (SIZE(1.. maxnoSRS-ResourcePerSet)) OF SRSResourceID-Item OPTIONAL,
		iE-Extensions					ProtocolExtensionContainer { { UETEGItem-ExtIEs } } OPTIONAL,
	...
}

UETEGItem-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

** Unchanged text skipped **

UL-AoA ::= SEQUENCE {
	azimuthAoA					INTEGER (0..3599),
	zenithAoA					INTEGER (0..1799)	OPTIONAL,
	lCS-to-GCS-TranslationAoA	LCS-to-GCS-TranslationAoA		OPTIONAL,
	iE-extensions			ProtocolExtensionContainer { { UL-AoA-ExtIEs } }
}

UL-AoA-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

** Unchanged text skipped **

ZoAInformation ::= SEQUENCE {
	zenithAoA					INTEGER (0..1799),
	lCS-to-GCS-TranslationAoA	LCS-to-GCS-TranslationAoA		OPTIONAL,
	iE-extensions			ProtocolExtensionContainer { { ZoAInformation-ExtIEs } }	OPTIONAL,
	...
}

ZoAInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _Toc45832587][bookmark: _Toc51763909][bookmark: _Toc64449081][bookmark: _Toc66289740][bookmark: _Toc81383597][bookmark: _Toc88658231][bookmark: _Toc97911143][bookmark: _Toc74154853][bookmark: _Toc20956004][bookmark: _Toc29893130][bookmark: _Toc36557067][bookmark: _Toc56773106][bookmark: _Toc99959270][bookmark: _Toc88654246][bookmark: _Toc64447736][bookmark: _Toc51776084][bookmark: _Toc99731230][bookmark: _Toc74152392][bookmark: _Toc99038967][bookmark: _Toc534903105][bookmark: _Toc99056337][bookmark: _Hlk506316802]Next Modification
[bookmark: _Toc88658232][bookmark: _Toc99038968][bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc74154854][bookmark: _Toc97911144][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc99731231][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc81383598][bookmark: _Toc51763910]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

** Unchanged text skipped **

id-PRSTransmissionTRPList							ProtocolIE-ID ::= 550
id-OnDemandTRPPRS									ProtocolIE-ID ::= 551
id-AoA-SearchWindow									ProtocolIE-ID ::= 552


End of Modification



