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	Reason for change:
	In current F1AP signalling of UL-AoA, if Local Coordinate System (LCS) is used for UL Angle of Arrival, the gNB-CU receives the LCS to global coordinate system (GCS) translation information.
If the LCS to GCS translation information is absent from the F1AP signalling, it is interpreted by the gNB-CU the azimuth and zenith are provided in the GCS.  
An issue that can happen is if the UL AoA angle info needs to be reported in LCS, but the LCS to GCS Translation IE is not provided. For example, the gNB -DU may not be configured with LCS to GCS translation information or not support such functionality. In that case, it is not clear how does the gNB-CU know whether the azimuth/zenith is provided in LCS and not GCS (there would be unresolvable ambiguity).

To address this amboguity, when LCS to GCS translation is not configured in gNB-DU and gNB-CU requests UL AoA, then reporting in LCS is the only option for gNB-DU. It is proposed to add a new IE in the angular reporting to indicate that the UL-AoA measurements are in LCS.  

	
	

	Summary of change:
	1) Add a new LCS indicator that indicates to gNB-CU that the UL-AoA measurement are reported following LCS
2) Revise the semantics of the LCS to GCS Translation IE to mention that if absent the azimuth and zenith are provided in GCS, unless the LCS indicator is present.

Impact analysis:
Impact assessment towards the previous version of the specification (same release):
This CR does not have impact from protocol point of view. This CR may have an impact from functional point of view because the UL-AoA IE may be reported in LCS but gNB-CU does not know. The impact can be considered isolated because it impacts only UL-AoA measurement reporting in the Measurement procedure .

	
	

	Consequences if not approved:
	if LCS to GCS translation is not configured in gNB-DU and gNB-CU requests UL AoA, then gNB-DU cannot indicate that UL-AoA are reported in LCS

	
	

	Clauses affected:
	9.3.1.167, 9.3.1.198, 9.3.1.239, 9.3.1,256, 9.4.5, 9.4.7
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START OF CHANGE
[bookmark: _Toc51763855][bookmark: _Toc64449025][bookmark: _Toc66289684][bookmark: _Toc74154797][bookmark: _Toc81383541][bookmark: _Toc88658174][bookmark: _Toc97911086][bookmark: _Toc105498245][bookmark: _Toc112855775][bookmark: _Toc113837171][bookmark: _Toc145334022]9.3.1.167	UL Angle of Arrival 
This information element contains the uplink Angle of Arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [38]
	
	

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [38]
	
	

	LCS to GCS Translation AoA
	O
	
	9.3.1.241
	If absent, the azimuth and zenith are provided in GCS, unless the LCS indicator is present.
	
	

	LCS Indicator
	O
	
	ENUMERATED (true,...)
	If present, azimuth and zenith angles are provided in LCS 
	YES
	ignore


[bookmark: _Toc64447727][bookmark: _Toc74152383][bookmark: _Toc88654236][bookmark: _Toc105612654][bookmark: _Toc112767019][bookmark: _Toc138758703]
NEXT CHANGE
[bookmark: _Toc51763886][bookmark: _Toc64449056][bookmark: _Toc66289715][bookmark: _Toc74154828][bookmark: _Toc81383572][bookmark: _Toc88658205][bookmark: _Toc97911117][bookmark: _Toc105498276][bookmark: _Toc112855806][bookmark: _Toc113837202][bookmark: _Toc145334053][bookmark: _Hlk50122288]9.3.1.198	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	NR-PRS Beam Information List
	
	1
	
	
	
	

	>NR-PRS Beam Information Item
	
	[bookmark: _Hlk50122018]1 .. < maxnoofPRS-ResourceSets >
	
	
	
	

	[bookmark: _Hlk50122317]>>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	The resource set in which the resources are associated with the angle.
	
	

	>>PRS Angle List
	
	1
	
	
	
	

	>>>PRS Angle Item
	 
	1..< maxnoofPRS-ResourcesPerSet >
	 
	
	
	

	>>>>NR PRS Azimuth
	M
	
	INTEGER (0..359)
	
	
	

	>>>>NR PRS Azimuth fine
	O
	
	INTEGER (0..9)
	Fine angles
	
	

	>>>>NR PRS Elevation
	O
	
	INTEGER (0..180)
	
	
	

	>>>>NR PRS Elevation fine
	O
	
	INTEGER (0..9)
	Fine angles
	
	

	>>>PRS Resource ID
	O
	
	INTEGER(0..63)
	
	YES
	ignore

	LCS to GCS Translation List
	
	0..1
	
	If absent, the azimuth and elevation are provided in GCS, unless the LCS indicator is present.
	
	

	>LCS to GCS Translation
	
	1 .. <maxnooflcs-gcs-translation>
	
	
	
	

	>>Alpha
	M
	
	INTEGER (0..359)
	
	
	

	>>Alpha-fine
	O
	
	INTEGER (0..9)
	Fine angles
	
	

	>>Beta
	M
	
	INTEGER (0..359)
	
	
	

	>>Beta-fine
	O
	
	INTEGER (0..9)
	Fine angles
	
	

	>>Gamma
	M
	
	INTEGER (0..359)
	
	
	

	>>Gamma-fine
	O
	
	INTEGER (0..9)
	Fine angles
	
	

	LCS Indicator
	O
	
	ENUMERATED (true,...)
	If present, azimuth and zenith angles are provided in LCS 
	YES
	ignore



	Range bound
	Explanation

	maxnoofPRS-ResourceSets
	Maximum no of DL-PRS resource sets per TRP. Value is 2.

	maxnoofPRS-ResourcesPerSet
	Maximum no of DL-PRS resources of the DL-PRS resource set of the TRP. Value is 64.

	maxnooflcs-gcs-translation
	Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3. The current version of the specification supports 1.



NEXT CHANGE
[bookmark: OLE_LINK30][bookmark: OLE_LINK67][bookmark: _Toc99038918][bookmark: _Toc99731181][bookmark: _Toc105511312][bookmark: _Toc105927844][bookmark: _Toc106110384][bookmark: _Toc113835821][bookmark: _Toc120124669][bookmark: _Toc146226936]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
	Criticality
	Assigned Criticality

	Zenith Angle of Arrival
	M
	
	INTEGER(0..1799)
	TS 38.133 [38]
	
	

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

	LCS Indicator
	O
	
	ENUMERATED (true,...)
	If present, azimuth and zenith angles are provided in LCS 
	YES
	ignore



NEXT CHANGE
[bookmark: _Toc99038935][bookmark: _Toc99731198][bookmark: _Toc105511329][bookmark: _Toc105927861][bookmark: _Toc106110401][bookmark: _Toc113835838][bookmark: _Toc120124686][bookmark: _Toc146226953]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
	Criticality
	Assigned Criticality

	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 in Local Coordinate System (LCS).
	
	

	>Explicit
	
	
	
	
	
	

	>>TRP Beam Antenna Angles
	M
	
	9.3.1.257
	
	
	

	>>LCS to GCS Translation
	O
	
	9.3.1.241
	Included if the azimuth and  elevation are not provided in GCS, unless the LCS indicator is present.
	
	

	>>LCS Indicator
	O
	
	ENUMERATED (true,...)
	If present, azimuth and zenith angles are provided in LCS 
	YES
	ignore

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



NEXT CHANGE

[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc105498301][bookmark: _Toc112855831][bookmark: _Toc113837227][bookmark: _Toc145334080]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NEXT CHANGE
	id-MulticastF1UContextReferenceCU,
	id-TwoPHRModeMCG,
	id-TwoPHRModeSCG,
	id-ncd-SSB-RedCapInitialBWP-SDT,
	id-nrofSymbolsExtended,
	id-repetitionFactorExtended,
	id-startRBHopping,
	id-startRBIndex,
	id-transmissionCombn8,
	id-ServCellInfoList,
	id-LCSIndicator,
	maxNRARFCN,
	

NEXT CHANGE
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 ::= {
	...
}

LCStoGCSTranslationList ::= SEQUENCE (SIZE (1.. maxnooflcs-gcs-translation)) OF LCStoGCSTranslation

LCStoGCSTranslation ::= SEQUENCE {
	alpha			INTEGER (0..359),
	alpha-fine		INTEGER (0..9)		OPTIONAL,
	beta			INTEGER (0..359),
	beta-fine		INTEGER (0..9)		OPTIONAL,
	gamma			INTEGER (0..359),
	gamma-fine		INTEGER (0..9)		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {LCStoGCSTranslation-ExtIEs} } OPTIONAL
}

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

LCSIndicator ::= ENUMERATED {true, ...)
NEXT CHANGE

NR-PRSBeamInformation ::= SEQUENCE {
	nR-PRSBeamInformationList		NR-PRSBeamInformationList,
	lCStoGCSTranslationList 		LCStoGCSTranslationList		OPTIONAL,
	iE-Extensions	ProtocolExtensionContainer { { NR-PRSBeamInformation-ExtIEs } } OPTIONAL
}

NR-PRSBeamInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-LCSIndicator		CRITICALITY ignore EXTENSION LCSIndicator		PRESENCE optional },
	...
}
NEXT CHANGE
TRP-BeamAntennaExplicitInformation ::= SEQUENCE {
	trp-BeamAntennaAngles					TRP-BeamAntennaAngles,
	lcs-to-gcs-translation	 				LCS-to-GCS-Translation										OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer {{ TRP-BeamAntennaExplicitInformation-ExtIEs}}				OPTIONAL,
	...
}

TRP-BeamAntennaExplicitInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-LCSIndicator		CRITICALITY ignore EXTENSION LCSIndicator		PRESENCE optional },
	...
}
NEXT CHANGE


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 } }	OPTIONAL,
	...
}

UL-AoA-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-LCSIndicator		CRITICALITY ignore EXTENSION LCSIndicator		PRESENCE optional },
	...
}
NEXT CHANGE
-- Z

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

ZoAInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-LCSIndicator		CRITICALITY ignore EXTENSION LCSIndicator		PRESENCE optional },
	...
}
NEXT CHANGE


[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232][bookmark: _Toc97911144][bookmark: _Toc105498303][bookmark: _Toc112855833][bookmark: _Toc113837229][bookmark: _Toc145334082]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NEXT CHANGE
id-nrofSymbolsExtended								ProtocolIE-ID ::= 702
id-repetitionFactorExtended							ProtocolIE-ID ::= 703
id-startRBHopping									ProtocolIE-ID ::= 704
id-startRBIndex										ProtocolIE-ID ::= 705
id-transmissionCombn8								ProtocolIE-ID ::= 706
id-ServCellInfoList                                 ProtocolIE-ID ::= 707
id-LCSIndicator										ProtocolIE-ID ::= xxx

END
-- ASN1STOP


