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<< Start of change 1 >>

6.6	Beam correspondence
[bookmark: _Toc21340928][bookmark: _Toc29805376][bookmark: _Toc36456585][bookmark: _Toc36469683][bookmark: _Toc37254092][bookmark: _Toc37322949][bookmark: _Toc37324355][bookmark: _Toc45889878]6.6.1	General
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.  The beam correspondence requirement is satisfied assuming the presence of both SSB and CSI-RS signals and Type D QCL is maintained between SSB and CSI-RS.
[bookmark: _Toc21340929][bookmark: _Toc29805377][bookmark: _Toc36456586][bookmark: _Toc36469684][bookmark: _Toc37254093][bookmark: _Toc37322950][bookmark: _Toc37324356][bookmark: _Toc45889879]6.6.2	(Void)
[bookmark: _Toc21340930][bookmark: _Toc29805378][bookmark: _Toc36456587][bookmark: _Toc36469685][bookmark: _Toc37254094][bookmark: _Toc37322951][bookmark: _Toc37324357][bookmark: _Toc45889880]6.6.3	(Void)
[bookmark: _Toc21340931][bookmark: _Toc29805379][bookmark: _Toc36456588][bookmark: _Toc36469686][bookmark: _Toc37254095][bookmark: _Toc37322952][bookmark: _Toc37324358][bookmark: _Toc45889881]6.6.4	Beam correspondence for power class 3
[bookmark: _Toc21340932][bookmark: _Toc29805380][bookmark: _Toc36456589][bookmark: _Toc36469687][bookmark: _Toc37254096][bookmark: _Toc37322953][bookmark: _Toc37324359][bookmark: _Toc45889882]6.6.4.1	General
The beam correspondence requirement for power class 3 UEs 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]-	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 eBeamCorrespondenceSSB 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 SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. 
-	If beamCorrespondenceWithoutUL-BeamSweeping and eBeamCorrespondenceCSI-RS 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 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 eBeamCorrespondenceSSB 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 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 eBeamCorrespondenceCSI-RS 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 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].
[bookmark: _Toc45889883]6.6.4.2	Beam correspondence tolerance for power class 3 
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

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1



[bookmark: _Toc37322955][bookmark: _Toc37324361][bookmark: _Toc45889884]6.6.4.3	Side Conditions
[bookmark: _Toc37322956][bookmark: _Toc37324362][bookmark: _Toc45889885]6.6.4.3.1	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 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
	-96.4
	≥6

	
	n258
	-96.4
	

	
	n260
	-92.1
	

	
	n261
	-96.4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΣMBS, 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
	-96.4
	≥6

	
	n258
	-96.4
	

	
	n260
	-92.1
	

	
	n261
	-96.4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_RP values are increased by ΣMBS, 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.



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.

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:
-	The downlink reference signals including both SSB and CSI-RS are provided. Conditions for ensuring CSI-RS based beam correspondence is TBD.
· 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 6.6.4.3.1-2.

6.6.4.4	Applicability
For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
All UL tests are conducted with the side conditions sets chosen from those listed in subclause 6.6.4.3 based on the UE’s declared beam correspondence capability. If a UE meets beam correspondence requirements based on side-conditions in subclause 6.6.4.3.2 (BC based on SSB) or based on side-conditions in subclause 6.6.4.3.3 (BC based on CSIRS), then the UE is considered to have met BC requirements based on side-conditions in subclause 6.6.4.3.1 (BC based on SSB and CSIRS). 
If a UE declares support for beam correspondence with side condition sets listed in both subclauses, 6.6.4.3.2 and 6.6.4.3.3, then UE requirements shall be verified with any one side condition set. Additional requirements to be verified with the other side condition set is TBD.

[bookmark: _Toc21340934][bookmark: _Toc29805382][bookmark: _Toc36456591][bookmark: _Toc36469689][bookmark: _Toc37254098][bookmark: _Toc37322957][bookmark: _Toc37324363][bookmark: _Toc45889886]6.6.5	(Void)
[bookmark: _Toc21340935][bookmark: _Toc29805383][bookmark: _Toc36456592][bookmark: _Toc36469690][bookmark: _Toc37254099][bookmark: _Toc37322958][bookmark: _Toc37324364][bookmark: _Toc45889887]6.6A	Beam correspondence for CA
For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in Rel-15 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.

<< End of change 1 >>
<< Start of change 2 >>
[bookmark: _Toc45889945]A.3	DL reference measurement channels
[bookmark: _Toc45889946]A.3.1	General
Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 are applicable for measurements of the Receiver Characteristics (clause 7).
Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 also apply for the modulated interferer used in Clauses 7.5 and 7.6 with test specific bandwidths.
CSI-RS configuration parameter defined in Table A.3.1-2 and Table A.3.1-3 areis used for verifying the beam correspondence requirement, 2 slots of CSI-RS shall be provided at each test grid point. The DL channel shall be configured for zero power on all tones except those used by CSI-RS in slots containing CSI-RS for beam refinement, and the DL and UL channel sizes shall be the same during verification.
Table A.3.1-1: Test parameters
	Parameter
	Unit
	Value

	CORESET frequency domain allocation
	
	Full BW

	CORESET time domain allocation
	
	2 OFDM symbols at the begin of each slot

	PDSCH mapping type
	
	Type A

	PDSCH start symbol index (S)
	
	2

	Number of consecutive PDSCH symbols (L)
	
	12

	PDSCH PRB bundling
	PRBs
	2

	Dynamic PRB bundling
	
	false

	MCS table for TBS determination
	
	64QAM

	Overhead value for TBS determination
	
	0

	First DMRS position for Type A PDSCH mapping
	
	2

	DMRS type
	
	Type 1

	Number of additional DMRS
	
	2

	FDM between DMRS and PDSCH
	
	Disable

	CSI‑RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2

	
	OFDM symbols in the PRB used for CSI‑RS
	
	l0 = 8 for CSI-RS resource 1
l0 = 12 for CSI-RS resource 2

	
	Number of CSI-RS ports
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI‑RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resources 1 and 2
120 kHz SCS: 160 for CSI-RS resources 1 and 2

	
	CSI‑RS offset
	Slots
	60 kHz SCS: 40 for CSI-RS resources 1 and 2
120kHz SCS: 80 for CSI-RS resources 1 and 2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	PTRS configuration
	
	PTRS is not configured



Table A.3.1-2: CSI-RS parameters for beam correspondence based on SSB and CSI-RS
	Resource Type
	aperiodic

	Resource Set Config
	

	repetition
	on

	aperiodicTriggeringOffset
	Depending on UE capability

	Resource Config
	

	nzp-CSI-RS-ResourceId
	30 for resource #0

	
	31 for resource #1

	
	32 for resource #2

	
	33 for resource #3

	
	34 for resource #4

	
	35 for resource #5

	
	36 for resource #6

	
	37 for resource #7

	powerControlOffset
	0

	powerControlOffsetSS
	db0

	nrofPorts
	1

	firstOFDMSymbolInTimeDomain
	6 for resource #0

	
	7 for resource #1

	
	8 for resource #2

	
	9 for resource #3

	
	10 for resource #4

	
	11 for resource #5

	
	12 for resource #6

	
	13 for resource #7

	cdm-Type
	noCDM

	density
	3

	nrofRBs
	48 for channel bandwidth≥100MHz
32 for channel bandwidth=50MHz

	qcl-info
	Type D to SSB



CSI-RS configuration parameter defined in Table A.3.1-3 is used for verifying the beam correspondence requirement, CSI-RS shall be provided once every 10msec.
Table A.3.1-3: CSI-RS parameters for CSI-RS based beam correspondence
	Resource Type
	aperiodic

	Resource Set Config
	

	repetition
	on

	aperiodicTriggeringOffset
	Depending on UE capability

	Resource Config
	

	nzp-CSI-RS-ResourceId
	30 for resource #0

	
	31 for resource #1

	
	32 for resource #2

	
	33 for resource #3

	
	…

	
	…

	
	…

	
	29+N for resource #(N-1), where N is maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand

	powerControlOffset
	0

	powerControlOffsetSS
	db0

	nrofPorts
	1

	firstOFDMSymbolInTimeDomain
	6 for resource #0

	
	7 for resource #1

	
	8 for resource #2

	
	9 for resource #3

	
	…

	
	…

	
	…

	
	5+N for resource #(N-1), where N=maxNumberRxBeam-1 in UE capability IE of MIMO-ParametersPerBand

	cdm-Type
	noCDM

	density
	3

	nrofRBs
	48 for channel bandwidth≥100MHz
32 for channel bandwidth=50MHz

	qcl-info
	Type D to SSB



[bookmark: _Toc45889947]A.3.2	Void
<< End of change 2 >>
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