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6.6	Beam correspondence
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[bookmark: _Toc21340929][bookmark: _Toc29805377][bookmark: _Toc36456586][bookmark: _Toc36469684][bookmark: _Toc37254093][bookmark: _Toc37322950][bookmark: _Toc37324356][bookmark: _Toc45889879][bookmark: _Toc52196551][bookmark: _Toc52197531][bookmark: _Toc53173254][bookmark: _Toc53173623][bookmark: _Toc61119625][bookmark: _Toc61120007][bookmark: _Toc67926069][bookmark: _Toc75273707][bookmark: _Toc76510607][bookmark: _Toc83129764][bookmark: _Toc90591296][bookmark: _Toc98864331][bookmark: _Toc99733580][bookmark: _Toc106577485]Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping. Unless explicitly addressed in subclauses below, the beam correspondence requirement is fulfilled if the UE meets the corresponding minimum peak EIRP and spherical coverage requirement for that power class with its autonomously chosen UL beams and without uplink beam sweeping.
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The beam correspondence requirement for power class 3 UEs in RRC_CONNECTED consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [14]:
[bookmark: _Toc21340933][bookmark: _Toc29805381][bookmark: _Toc36456590][bookmark: _Toc36469688][bookmark: _Toc37254097][bookmark: _Toc37322954][bookmark: _Toc37324360][bookmark: _Toc45889883][bookmark: _Toc52196555][bookmark: _Toc52197535][bookmark: _Toc53173258][bookmark: _Toc53173627][bookmark: _Toc61119629][bookmark: _Toc61120011][bookmark: _Toc67926073][bookmark: _Toc75273711][bookmark: _Toc76510611][bookmark: _Toc83129768]UEs supporting FR2-2 shall support beamCorrespondenceWithoutUL-BeamSweeping.
-	If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. 
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceCSI-RS-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.3.
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceSSB-based-r16 is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14]. 
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceCSI-RS-based-r16 is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.3. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].
The beam correspondence requirement for power class 3 UEs in initial access and RRC_INACTIVE consists of two components: UE minimum peak EIRP (as defined in Clause 6.2.1.3) and UE spherical coverage (as defined in Clause 6.2.1.3).
-	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the side conditions for initial access and RRC_INACTIVE as defined in Clause 6.6.4.3.4.
-	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the side conditions for SSB and TRS based beam correspondence requirements in initial access and RRC_INACTIVE as defined in Clause 6.6.4.3.5.
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The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
For power class 3 UEs, the requirement is fulfilled if the UE's corresponding UL beams satisfy the maximum limit in Table 6.6.4.2-1.
Table 6.6.4.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n259
	3.2

	n260
	3.2

	n261
	3.0

	n262
	3.2

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1
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The beam correspondence requirements are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided and Type D QCL shall be maintained between SSB and CSI-RS.
-	The reference measurement channel for beam correspondence are fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.1-1 and Table 6.6.4.3.1-2.
Table 6.6.4.3.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-96.2
	≥6

	
	n258
	-96.2
	

	
	n259
	-90.7
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	
	n262
	-88.5
	

	
	n263
	-88.0
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.4.3.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-96.2
	≥6

	
	n258
	-96.2
	

	
	n259
	-90.7
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	
	n262
	-88.5
	

	
	n263
	-88.0
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



[bookmark: _Toc52196558][bookmark: _Toc52197538][bookmark: _Toc53173261][bookmark: _Toc53173630][bookmark: _Toc61119632][bookmark: _Toc61120014][bookmark: _Toc67926076][bookmark: _Toc75273714][bookmark: _Toc76510614][bookmark: _Toc83129771][bookmark: _Toc90591303][bookmark: _Toc98864338][bookmark: _Toc99733587][bookmark: _Toc106577492][bookmark: _Toc114537243][bookmark: _Toc115257511][bookmark: _Toc123086831][bookmark: _Toc123088566][bookmark: _Toc124298222][bookmark: _Toc130574973][bookmark: _Toc131767383]6.6.4.3.2	Side Condition for SSB based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on SSB are only applied under the following side conditions:
-	The downlink reference signal SSB is provided, and CSI-RS is not provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.1-1.
[bookmark: _Toc52196559][bookmark: _Toc52197539][bookmark: _Toc53173262][bookmark: _Toc53173631][bookmark: _Toc61119633][bookmark: _Toc61120015][bookmark: _Toc67926077][bookmark: _Toc75273715][bookmark: _Toc76510615][bookmark: _Toc83129772][bookmark: _Toc90591304][bookmark: _Toc98864339][bookmark: _Toc99733588][bookmark: _Toc106577493][bookmark: _Toc114537244][bookmark: _Toc115257512][bookmark: _Toc123086832][bookmark: _Toc123088567][bookmark: _Toc124298223][bookmark: _Toc130574974][bookmark: _Toc131767384]6.6.4.3.3	Side Condition for CSI-RS based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on CSI-RS are only applied under the following side conditions:
[bookmark: _Toc52196560][bookmark: _Toc52197540][bookmark: _Toc53173263][bookmark: _Toc53173632]-	The downlink reference signals including both SSB and CSI-RS are provided. 
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.1-2 and SSB signal is provided according to Table 6.6.4.3.3-1.
Table 6.6.4.3.3-1: SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-101,2
	≥1

	
	n258
	-101,2
	

	
	n259
	-95.7
	

	
	n260
	-96.9
	

	
	n261
	-101.2
	

	
	n262
	-93,5
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



6.6.4.3.4	Side Condition for Beam Correspondence requirements in initial access and RRC_INACTIVE
The beam correspondence requirements for PRACH in initial access and RA-SDT PRACH/CG-SDT PUSCH in RRC_INACTIVE are applied under the following side conditions:
-	The downlink reference signal SSB is provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.4-1.
Table 6.6.4.3.4-1: Conditions for SSB based L1-RSRP measurements for beam correspondence in initial access and RRC_INACTIVE
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	TBD
	≥6

	
	n258
	TBD
	

	
	n259
	TBD
	

	
	n260
	TBD
	

	
	n261
	TBD
	

	
	n262
	TBD
	

	
	n263
	TBD
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



6.6.4.3.5	Side Condition for beam correspondence based on SSB and TRS in initial access and RRC_INACTIVE
The beam correspondence requirements in PRACH in initial access and RA-SDT PRACH/CG-SDT PUSCH in RRC_INACTIVE are applied under the following side conditions:
-	The downlink reference signal SSB is provided, and TRS is provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.5-1 and Table 6.6.4.3.5-2.
Table 6.6.4.3.5-1: SSB signal conditions for SSB and TRS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	TBD
	≥6

	
	n258
	TBD
	

	
	n259
	TBD
	

	
	n260
	TBD
	

	
	n261
	TBD
	

	
	n262
	TBD
	

	
	n263
	TBD
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.4.3.5-2: TRS signal conditions for SSB and TRS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum TRS_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSTRS = 120 kHz
	

	All angles Note 1
	n257
	TBD
	≥6

	
	n258
	TBD
	

	
	n259
	TBD
	

	
	n260
	TBD
	

	
	n261
	TBD
	

	
	n262
	TBD
	

	
	n263
	TBD
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum TRS_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum TRS Ês/Iot, with no applied noise.
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[bookmark: _Toc21340934][bookmark: _Toc29805382][bookmark: _Toc36456591][bookmark: _Toc36469689][bookmark: _Toc37254098][bookmark: _Toc37322957][bookmark: _Toc37324363][bookmark: _Toc45889886][bookmark: _Toc52196561][bookmark: _Toc52197541][bookmark: _Toc53173264][bookmark: _Toc53173633]For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
[bookmark: _Toc61119635][bookmark: _Toc61120017][bookmark: _Toc67926079][bookmark: _Toc75273717][bookmark: _Toc76510617][bookmark: _Toc83129774]-	If a UE meets enhanced beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
-	For a UE supporting either SSB based or CSI-RS based enhanced beam correspondence, the UE shall meet the supported enhanced beam correspondence requirements.
-	For a UE supporting both SSB based and CSI-RS based enhanced beam correspondence, the UE shall meet both SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules for verifying the requirements apply:
-	The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam correspondence side conditions in clause 6.6.4.3.2.	If the UE meets the SSB based enhanced beam correspondence requirements using the side conditions in clause 6.6.4.3.2 and meets the minimum peak EIRP requirement as defined in clasue 6.2.1.3 using the CSI-RS based side conditions in clause 6.6.4.3.3, where the link direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to have met both the SSB based and CSI-RS based enhanced beam correspondence requirements.
-	Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clasue 6.2.1.3 using the CSI-RS based side conditions in clause 6.6.4.3.3, the enhanced beam correspondence requirements shall be further verified for the UE with the CSI-RS based enhanced beam correspondence side conditions in clause 6.6.4.3.3.
[bookmark: _Toc90591306][bookmark: _Toc98864341][bookmark: _Toc99733590][bookmark: _Toc106577495][bookmark: _Toc114537246][bookmark: _Toc115257514][bookmark: _Toc123086834][bookmark: _Toc123088569][bookmark: _Toc124298225][bookmark: _Toc130574976][bookmark: _Toc131767386]6.6.5	(Void)
[bookmark: _Toc67926080][bookmark: _Toc75273718][bookmark: _Toc76510618][bookmark: _Toc83129775][bookmark: _Toc90591307][bookmark: _Toc98864342][bookmark: _Toc99733591][bookmark: _Toc106577496][bookmark: _Toc114537247][bookmark: _Toc115257515][bookmark: _Toc123086835][bookmark: _Toc123088570][bookmark: _Toc124298226][bookmark: _Toc130574977][bookmark: _Toc131767387]6.6.6	Beam correspondence for power class 5
[bookmark: _Toc67926081][bookmark: _Toc75273719][bookmark: _Toc76510619][bookmark: _Toc83129776][bookmark: _Toc90591308][bookmark: _Toc98864343][bookmark: _Toc99733592][bookmark: _Toc106577497][bookmark: _Toc114537248][bookmark: _Toc115257516][bookmark: _Toc123086836][bookmark: _Toc123088571][bookmark: _Toc124298227][bookmark: _Toc130574978][bookmark: _Toc131767388]6.6.6.1	General
The beam correspondence requirement for power class 5 UEs consists of two components: UE minimum peak EIRP (as defined in Clause 6.2.1.5), and UE spherical coverage (as defined in Clause 6.2.1.5). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [14]:
[bookmark: _Toc67926082][bookmark: _Toc75273720][bookmark: _Toc76510620][bookmark: _Toc83129777]--	If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.5-1 and spherical coverage requirement according to Table 6.2.1.5-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.5-1 and spherical coverage requirement according to Table 6.2.1.5-3 using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.6.3.2. 
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceCSI-RS-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.5-1 and spherical coverage requirement according to Table 6.2.1.5-3 using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.6.3.3. 
[bookmark: _Toc90591309][bookmark: _Toc98864344][bookmark: _Toc99733593][bookmark: _Toc106577498][bookmark: _Toc114537249][bookmark: _Toc115257517][bookmark: _Toc123086837][bookmark: _Toc123088572][bookmark: _Toc124298228][bookmark: _Toc130574979][bookmark: _Toc131767389]6.6.6.2	(Reserved) 
Editor’s note: FFS if power class 5 UE can rely on UL beam sweeping to meet min peak EIRP and spherical requirements.
[bookmark: _Toc67926083][bookmark: _Toc75273721][bookmark: _Toc76510621][bookmark: _Toc83129778][bookmark: _Toc90591310][bookmark: _Toc98864345][bookmark: _Toc99733594][bookmark: _Toc106577499][bookmark: _Toc114537250][bookmark: _Toc115257518][bookmark: _Toc123086838][bookmark: _Toc123088573][bookmark: _Toc124298229][bookmark: _Toc130574980][bookmark: _Toc131767390]6.6.6.3	Side Conditions
[bookmark: _Toc67926084][bookmark: _Toc75273722][bookmark: _Toc76510622][bookmark: _Toc83129779][bookmark: _Toc90591311][bookmark: _Toc98864346][bookmark: _Toc99733595][bookmark: _Toc106577500][bookmark: _Toc114537251][bookmark: _Toc115257519][bookmark: _Toc123086839][bookmark: _Toc123088574][bookmark: _Toc124298230][bookmark: _Toc130574981][bookmark: _Toc131767391]6.6.6.3.1	Side Condition for beam correspondence based on SSB and CSI-RS
The beam correspondence requirements are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided and Type D QCL shall be maintained between SSB and CSI-RS.
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.6.3.1-1 and Table 6.6.6.3.1-2.
Table 6.6.6.3.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-103.6
	≥6

	
	n258
	-103.6
	

	
	n259
	-100.5
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΔMBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.5
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.6.3.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-103.6
	≥6

	
	n258
	-103.6
	

	
	n259
	-100.5
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_RP values are increased by ΔMBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.5
NOTE 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



[bookmark: _Toc67926085][bookmark: _Toc75273723][bookmark: _Toc76510623][bookmark: _Toc83129780][bookmark: _Toc90591312][bookmark: _Toc98864347][bookmark: _Toc99733596][bookmark: _Toc106577501][bookmark: _Toc114537252][bookmark: _Toc115257520][bookmark: _Toc123086840][bookmark: _Toc123088575][bookmark: _Toc124298231][bookmark: _Toc130574982][bookmark: _Toc131767392]6.6.6.3.2	Side Condition for SSB based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on SSB are only applied under the following side conditions:
-	The downlink reference signal SSB is provided, and CSI-RS is not provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.6.3.1-1.
[bookmark: _Toc67926086][bookmark: _Toc75273724][bookmark: _Toc76510624][bookmark: _Toc83129781][bookmark: _Toc90591313][bookmark: _Toc98864348][bookmark: _Toc99733597][bookmark: _Toc106577502][bookmark: _Toc114537253][bookmark: _Toc115257521][bookmark: _Toc123086841][bookmark: _Toc123088576][bookmark: _Toc124298232][bookmark: _Toc130574983][bookmark: _Toc131767393]6.6.6.3.3	Side Condition for CSI-RS based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on CSI-RS are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided. 
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.4.3.1-2 and SSB signal is provided according to Table 6.6.6.3.3-1.
Table 6.6.6.3.3-1: SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-108.6
	≥1

	
	n258
	-108.6
	

	
	n259
	-105.5
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΔMBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.5
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



[bookmark: _Toc67926087][bookmark: _Toc75273725][bookmark: _Toc76510625][bookmark: _Toc83129782][bookmark: _Toc90591314][bookmark: _Toc98864349][bookmark: _Toc99733598][bookmark: _Toc106577503][bookmark: _Toc114537254][bookmark: _Toc115257522][bookmark: _Toc123086842][bookmark: _Toc123088577][bookmark: _Toc124298233][bookmark: _Toc130574984][bookmark: _Toc131767394]6.6.6.4	Applicability
For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
[bookmark: _Toc21340935][bookmark: _Toc29805383][bookmark: _Toc36456592][bookmark: _Toc36469690][bookmark: _Toc37254099][bookmark: _Toc37322958][bookmark: _Toc37324364][bookmark: _Toc45889887][bookmark: _Toc52196562][bookmark: _Toc52197542][bookmark: _Toc53173265][bookmark: _Toc53173634][bookmark: _Toc61119636][bookmark: _Toc61120018][bookmark: _Toc67926088][bookmark: _Toc75273726][bookmark: _Toc76510626][bookmark: _Toc83129783]-	If a UE meets enhanced beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
-	For a UE supporting either SSB based or CSI-RS based enhanced beam correspondence, the UE shall meet the supported enhanced beam correspondence requirements.
-	For a UE supporting both SSB based and CSI-RS based enhanced beam correspondence, the UE shall meet both SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules for verifying the requirements apply:
-	The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam correspondence side conditions in clause 6.6.6.3.2. If UE meets the SSB based enhanced beam correspondence requirements using the side conditions in clause 6.6.6.3.2 and meets the minimum peak EIRP requirement as defined in clause 6.2.1.5 using the CSI-RS based side conditions in clause 6.6.6.3.3, where the link direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to have met both the SSB based and CSI-RS based enhanced beam correspondence requirements.
-	Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clasue 6.2.1.3 using the CSI-RS based side conditions in clause 6.6.6.3.3, the enhanced beam correspondence requirements shall be further verified for the UE with the CSI-RS based enhanced beam correspondence side conditions in clause 6.6.6.3.3.
[bookmark: _Toc98864350][bookmark: _Toc99733599][bookmark: _Toc106577504][bookmark: _Toc114537255][bookmark: _Toc115257523][bookmark: _Toc123086843][bookmark: _Toc123088578][bookmark: _Toc124298234][bookmark: _Toc130574985][bookmark: _Toc131767395]6.6.7	Beam correspondence for power class 6
[bookmark: _Toc98864351][bookmark: _Toc99733600][bookmark: _Toc106577505][bookmark: _Toc114537256][bookmark: _Toc115257524][bookmark: _Toc123086844][bookmark: _Toc123088579][bookmark: _Toc124298235][bookmark: _Toc130574986][bookmark: _Toc131767396]6.6.7.1	General
The beam correspondence requirement for power class 6 UEs consists of two components: UE minimum peak EIRP (as defined in Clause 6.2.1.6), and UE spherical coverage (as defined in Clause 6.2.1.6). 
Power class 6 UE shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16. The UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.6-1 and spherical coverage requirement according to Table 6.2.1.6-3 using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.7.3.2. 
If the UE also support beamCorrespondenceCSI-RS-based-r16, the UE shall also meet the minimum peak EIRP requirement according to Table 6.2.1.6-1 and spherical coverage requirement according to Table 6.2.1.6-3 using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.7.3.3.
[bookmark: _Toc98864352][bookmark: _Toc99733601][bookmark: _Toc106577506][bookmark: _Toc114537257][bookmark: _Toc115257525][bookmark: _Toc123086845][bookmark: _Toc123088580][bookmark: _Toc124298236][bookmark: _Toc130574987][bookmark: _Toc131767397]6.6.7.2	(Void) 
Editor’s note: Not need to define beam correspondence tolerance requirement because power class 6 UE shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping.

[bookmark: _Toc98864353][bookmark: _Toc99733602][bookmark: _Toc106577507][bookmark: _Toc114537258][bookmark: _Toc115257526][bookmark: _Toc123086846][bookmark: _Toc123088581][bookmark: _Toc124298237][bookmark: _Toc130574988][bookmark: _Toc131767398]6.6.7.3	Side Conditions
[bookmark: _Toc98864354][bookmark: _Toc99733603][bookmark: _Toc106577508][bookmark: _Toc114537259][bookmark: _Toc115257527][bookmark: _Toc123086847][bookmark: _Toc123088582][bookmark: _Toc124298238][bookmark: _Toc130574989][bookmark: _Toc131767399]6.6.7.3.1	(Void)
Editor’s note: Not need to define the side condition for beam correspondence based on SSB and CSI-RS, because power class 6 UE shall mandatorily support SSB based enhanced beam correspondence.

[bookmark: _Toc98864355][bookmark: _Toc99733604][bookmark: _Toc106577509][bookmark: _Toc114537260][bookmark: _Toc115257528][bookmark: _Toc123086848][bookmark: _Toc123088583][bookmark: _Toc124298239][bookmark: _Toc130574990][bookmark: _Toc131767400]6.6.7.3.2	Side Condition for SSB based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on SSB are only applied under the following side conditions:
-	The downlink reference signal SSB is provided, and CSI-RS is not provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.7.3.2-1.
Table 6.6.7.3.2-1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-101.4
	≥6

	
	n258
	-101.6
	

	
	n261
	-101.4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΔMBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.6.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



[bookmark: _Toc98864356][bookmark: _Toc99733605][bookmark: _Toc106577510][bookmark: _Toc114537261][bookmark: _Toc115257529][bookmark: _Toc123086849][bookmark: _Toc123088584][bookmark: _Toc124298240][bookmark: _Toc130574991][bookmark: _Toc131767401]6.6.7.3.3	Side Condition for CSI-RS based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on CSI-RS are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided. 
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.7.3.3-2 and SSB signal is provided according to Table 6.6.7.3.3-1.
Table 6.6.7.3.3-1: SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-106.4
	≥1

	
	n258
	-106.6
	

	
	n261
	-106.4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΔMBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.6
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.7.3.3-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-101.4
	≥6

	
	n258
	-101.6
	

	
	n261
	-101.4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_RP values are increased by ΔMBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.6
NOTE 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



[bookmark: _Toc98864357][bookmark: _Toc99733606][bookmark: _Toc106577511][bookmark: _Toc114537262][bookmark: _Toc115257530][bookmark: _Toc123086850][bookmark: _Toc123088585][bookmark: _Toc124298241][bookmark: _Toc130574992][bookmark: _Toc131767402]6.6.7.4	Applicability
For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
-	If a UE meets enhanced beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
-	For a UE supporting either SSB based or CSI-RS based enhanced beam correspondence, the UE shall meet the supported enhanced beam correspondence requirements.
-	For a UE supporting both SSB based and CSI-RS based enhanced beam correspondence UE shall meet the both SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules for verifying the requirements apply:
-	The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam correspondence side conditions in clause 6.6.7.3.2. If the UE meets the SSB based enhanced beam correspondence requirements using the side conditions in clause 6.6.7.3.2 and meets the minimum peak EIRP requirement as defined in clause 6.2.1.6 using the CSI-RS based side conditions in clause 6.6.7.3.3, where the link direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to have met both the SSB based and CSI-RS based enhanced beam correspondence requirements.
-	Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clause 6.2.1.6 using the CSI-RS based side conditions in clause 6.6.7.3.3, the enhanced beam correspondence requirements shall be further verified for the UE with the CSI-RS based enhanced beam correspondence side conditions in clause 6.6.7.3.3.

[bookmark: _Toc98864358][bookmark: _Toc99733607][bookmark: _Toc106577512][bookmark: _Toc114537263][bookmark: _Toc115257531][bookmark: _Toc123086851][bookmark: _Toc123088586][bookmark: _Toc124298242][bookmark: _Toc130574993][bookmark: _Toc131767403]6.6.8	Beam correspondence for power class 7
[bookmark: _Toc98864359][bookmark: _Toc99733608][bookmark: _Toc106577513][bookmark: _Toc114537264][bookmark: _Toc115257532][bookmark: _Toc123086852][bookmark: _Toc123088587][bookmark: _Toc124298243][bookmark: _Toc130574994][bookmark: _Toc131767404]6.6.8.1	General
The beam correspondence requirement for power class 7 UEs consists of two components: UE minimum peak EIRP (as defined in Clause 6.2.1.7), and UE spherical coverage (as defined in Clause 6.2.1.7). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [14]:
--	If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.7-1 and spherical coverage requirement according to Table 6.2.1.7-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.7-1 and spherical coverage requirement according to Table 6.2.1.7-3 using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.8.3.2. 
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceCSI-RS-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.7-1 and spherical coverage requirement according to Table 6.2.1.7-3 using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.8.3.3. 
[bookmark: _Toc98864360][bookmark: _Toc99733609][bookmark: _Toc106577514][bookmark: _Toc114537265][bookmark: _Toc115257533][bookmark: _Toc123086853][bookmark: _Toc123088588][bookmark: _Toc124298244][bookmark: _Toc130574995][bookmark: _Toc131767405]6.6.8.2	Void 
[bookmark: _Toc98864361][bookmark: _Toc99733610][bookmark: _Toc106577515][bookmark: _Toc114537266][bookmark: _Toc115257534][bookmark: _Toc123086854][bookmark: _Toc123088589][bookmark: _Toc124298245][bookmark: _Toc130574996][bookmark: _Toc131767406]6.6.8.3	Side Conditions
[bookmark: _Toc98864362][bookmark: _Toc99733611][bookmark: _Toc106577516][bookmark: _Toc114537267][bookmark: _Toc115257535][bookmark: _Toc123086855][bookmark: _Toc123088590][bookmark: _Toc124298246][bookmark: _Toc130574997][bookmark: _Toc131767407]6.6.8.3.1	Side Condition for beam correspondence based on SSB and CSI-RS
The beam correspondence requirements are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided and Type D QCL shall be maintained between SSB and CSI-RS.
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.8.3.1-1 and Table 6.6.8.3.1-2.
Table 6.6.8.3.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-93.2
	≥6

	
	n258
	-93.2
	

	
	n261
	-93.2
	

	NOTE 1:	Void
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.8.3.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-93.2
	≥6

	
	n258
	-93.2
	

	
	n261
	-93.2
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



[bookmark: _Toc98864363][bookmark: _Toc99733612][bookmark: _Toc106577517][bookmark: _Toc114537268][bookmark: _Toc115257536][bookmark: _Toc123086856][bookmark: _Toc123088591][bookmark: _Toc124298247][bookmark: _Toc130574998][bookmark: _Toc131767408]6.6.8.3.2	Side Condition for SSB based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on SSB are only applied under the following side conditions:
-	The downlink reference signal SSB is provided, and CSI-RS is not provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.8.3.1-1.
[bookmark: _Toc98864364][bookmark: _Toc99733613][bookmark: _Toc106577518][bookmark: _Toc114537269][bookmark: _Toc115257537][bookmark: _Toc123086857][bookmark: _Toc123088592][bookmark: _Toc124298248][bookmark: _Toc130574999][bookmark: _Toc131767409]6.6.8.3.3	Side Condition for CSI-RS based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on CSI-RS are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided. 
-	The reference measurement channel for beam correspondence is fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.8.3.1-2 and SSB signal is provided according to Table 6.6.8.3.3-1.
Table 6.6.8.3.3-1: SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-98.2
	≥1

	
	n258
	-98.2
	

	
	n261
	-98.2
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.
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For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
-	If a UE meets enhanced beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
-	For a UE supporting either SSB based or CSI-RS based enhanced beam correspondence, the UE shall meet the supported enhanced beam correspondence requirements.
-	For a UE supporting both SSB based and CSI-RS based enhanced beam correspondence, the UE shall meet both SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules for verifying the requirements apply:
-	The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam correspondence side conditions in clause 6.6.8.3.2. If UE meets the SSB based enhanced beam correspondence requirements using the side conditions in clause 6.6.8.3.2 and meets the minimum peak EIRP requirement as defined in clause 6.2.1.7 using the CSI-RS based side conditions in clause 6.6.8.3.3, where the link direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to have met both the SSB based and CSI-RS based enhanced beam correspondence requirements.
-	Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clasue 6.2.1.7 using the CSI-RS based side conditions in clause 6.6.8.3.3, the enhanced beam correspondence requirements shall be further verified for the UE with the CSI-RS based enhanced beam correspondence side conditions in clause 6.6.8.3.3.
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For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in this release of the specification and no requirement is specified. Beam correspondence performance for intra-band CA is fulfilled if the beam correspondence requirements defined in clause 6.6 is met for non-CA case.
For inter-band carrier aggregation with uplink assigned to two NR bands, and each UL band is configured with a single CC, with all CCs active with non-zero UL RB allocation, the following beam correspondence requirements apply for each CC:
1	The minimum peak EIRP requirement specified for UL inter-band CA in 6.2A, based on test conditions in clause 6.6. Reference signal power adjustments by MBS,n are replaced by ΔRIB,S,n, where referenced.
2	The common spherical coverage requirement specified for UL inter-band CA in 6.2A, based on test conditions in clause 6.6. Reference signal power adjustments by MBS,n are replaced by ΔRIB,S,n, where referenced.


