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R4-2212730
Currently, the symbol of ΔRIB  is defined:
ΔRIB	Allowed reference sensitivity relaxation due to support for inter-band CA operation
It can be seen that the definition ΔRIB  is for inter-band CA operation. However, cross all the 101-2 specification, ΔRIB  is only used in table Table 7.3A.2.1-1 and Table 7.3A.2.2-1, which are for intra-band CA operation. So inconsistency happened in the texts. 
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	R4-2211922
ΔMBP,n	Allowed relaxation to minimum peak EIRP and reference sensitivity due to support for multi-band operation, per supported bands in a combination.
ΔMBS,n	Allowed relaxation to EIRP spherical coverage and EIS spherical coverage due to support for multi-band operation, per supported bands in a combination
∑MBP	Total allowed relaxation to minimum peak EIRP and reference sensitivity due to support for multi-band operation, for all supported bands in a combination
∑MBS	Total allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to support for multi-band operation, for all supported bands in a combination
R4-2212584
change with PPowerclass the peak EIRP as specified in sub-clause 6.2A.1 to with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2A.1

R4-2212730
Introduce two new symbols ΔRIBC and ΔRIBNC for intra-band contiguous CA and intra-band non-contiguous CA, respectively. Also the corresponding texts are corrected.

R4-2213734
Remove receiver requirement for UL MIMO

R4-2214195
· Change the wording in subclause 6.6.1.
· Change the wording in 6.6A
· Other minor clean-ups.

R4-2212531
Correction of Annex G Difference of relative phase and power errors.
1. Modification of the figure G.1-1 with “OTA channel” (For FR2 testing, there are two independent channels for each intended antenna port: it is a joint 2x2 channel)
2. Addition of a text above figure G.1-1 indicating that joint demodulation by inverting 2x2 net channel (‘HGW’) is necessary.
3. Replace the word “antenna” by “antenna port” and remove “physical antenna”. The test being done according to Table 6.2D.1.0-1. of the 38.101-2, there are two antenna ports defined (the two layers being mapped 1:1 to those two antenna ports).
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3.2	Symbols
For the purposes of the present document, the following symbols apply:
∆EIRPBC	The beam correspondence tolerance, where ∆EIRPBC = EIRP2 – EIRP1
ΔFGlobal	Granularity of the global frequency raster
ΔFRaster	Band dependent channel raster granularity
[bookmark: _Hlk501040408]ΔfOOB	Δ Frequency of Out Of Band emission
ΔRB	The starting frequency offset between the allocated RB and the measured non-allocated RB
ΔRIB	Allowed reference sensitivity relaxation due to support for inter-band CA operation
ΔRIBC	Allowed reference sensitivity relaxation due to support for intra-band contiguous CA operation
ΔRIBNC	Allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA operation
ΔMBP,n	Allowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for multi-band operation, per supported band in a combination of supported bands.
ΔMBS,n	Allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to support for multi-band operation, per supported band in a combination of supported bands
∑MBP	Total allowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for multi-band operation, for all supported bands in a combination of supported bands
∑MBS	Total allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to support for multi-band operation, for all supported bands in a combination of supported bands
BWChannel	Channel bandwidth
BWChannel_CA	Aggregated channel bandwidth, expressed in MHz
BWGB	max( BWGB,Channel(k) )
BWGB,Channel(k)	Minimum guard band defined in clause 5.3A.2 of carrier k
BWinterferer	Bandwidth of the interferer
Ceil(x)	Rounding upwards; ceil(x) is the smallest integer such that ceil(x) ≥ x
EIRP1	The measured total EIRP 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	The measured total EIRP based on the beam yielding highest EIRP in a given direction, which is based on beam correspondence with relying on UL beam sweeping
EIRPmax	The applicable maximum EIRP as specified in clause 6.2.1
Floor(x)	Rounding downwards; floor(x) is the greatest integer such that floor(x) ≤ x
F_center	The center frequency of an allocated block of PRBs
FC	RF reference frequency for the carrier center on the channel raster, given in table 5.4.2.2-1
FC,block, high	Fc of the highest transmitted/received carrier in a sub-block.
FC,block, low	Fc of the lowest transmitted/received carrier in a sub-block.
FC, low	The Fc of the lowest carrier, expressed in MHz.
FC, high	The Fc of the highest carrier, expressed in MHz.
FDL_low	The lowest frequency of the downlink operating band
FDL_high	The highest frequency of the downlink operating band
Fedge,block,low	The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset, low.
Fedge,block,high	The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset, high.
Fedge, low	The lower edge of Aggregated Channel Bandwidth, expressed in MHz. Fedge, low = FC, low - Foffset, low.
Fedge, high	The upper edge of Aggregated Channel Bandwidth, expressed in MHz. Fedge, high = FC, high + Foffset, high.
FInterferer	Frequency of the interferer
FInterferer (offset)	Frequency offset of the interferer (between the center frequency of the interferer and the carrier frequency of the carrier measured)
FIoffset	Frequency offset of the interferer (between the center frequency of the interferer and the closest edge of the carrier measured)
Floor(x)	Rounding downwards; floor(x) is the greatest integer such that floor(x) ≤ x
Foffset, low	Frequency offset from FC, low to the lower UE RF Bandwidth edge, or from FC,block, low to the lower sub-block edge
Foffset, high	Frequency offset from FC, high to the upper UE RF Bandwidth edge, or from FC,block, high to the upper sub-block edge
FOOB	The boundary between the NR out of band emission and spurious emission domains
FREF	RF reference frequency
FREF-Offs	Offset used for calculating FREF
FUL_low	The lowest frequency of the uplink operating band
FUL_high	The highest frequency of the uplink operating band
FUL_Meas	The sub-carrier frequency for which the equalizer coefficient is evaluated
GBChannel	Minimum guard band defined in clause 5.3.3
LCRB	Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks
LCRB,Max	Maximum number of RB for a given Channel bandwidth and sub-carrier spacing
Max()	The largest of given numbers
Min()	The smallest of given numbers
MPRf,c	Maximum output power reduction for carrier f of serving cell c
MPRnarrow	Maximum output power reduction due to narrow PRB allocation
MPRWT	Maximum power reduction due to modulation orders, transmit bandwidth configurations, waveform types
nPRB	Physical resource block number
[bookmark: _Hlk501040394]NRACLR	NR ACLR
NRB	Transmission bandwidth configuration, expressed in units of resource blocks
NRB,low	Transmission bandwidth configurations according to Table 5.3.2-1 for the lowest assigned component carrier in clause 5.3A.1
NRB,high	Transmission bandwidth configurations according to Table 5.3.2-1 for the highest assigned component carrier in clause 5.3A.1
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN)
NREF-Offs	Offset used for calculating NREF
PCMAX	The configured maximum UE output power
PCMAX, f, c	The configured maximum UE output power for carrier f of serving cell c
Pint	The intermediate power point as defined in table 6.3.4.2-2
PInterferer	Modulated mean power of the interferer
Pmax	The maximum UE output power as specified in clause 6.2.1
Pmin	The minimum UE output power as specified in clause 6.3.1
P-MPRf,c	The Power Management UE Maximum Power Reduction for carrier f of serving cell c
PPowerClass	Nominal UE power class (i.e., no tolerance) as specified in clause 6.2.1
PRB	The transmitted power per allocated RB, measured in dBm
PTMAX,f,c	The measured total radiated power for carrier f of serving cell c
PUMAX	The measured configured maximum UE output power
Pw	Power of a wanted DL signal
RBstart	Indicates the lowest RB index of transmitted resource blocks
SCSlow	SCS for the lowest assigned component carrier in clause 5.3A.1
SCShigh	SCS for the highest assigned component carrier in clause 5.3A.1
SSREF	SS block reference frequency position
T(∆P)	The tolerance T(∆P) for applicable values of ∆P (values in dB)
TRPmax	The maximum TRP for the UE power class as specified in clause 6.2.1

< Unchanged section omitted >
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UE configured with carrier aggregation can configure its maximum output power for each uplink activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in clause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carriers f of all serving cells c with non-zero granted power in the respective reference point.
PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is the same.
[bookmark: _Hlk23706210]The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds
PPowerclass – MAX(MAX(MPR, A-MPR)  + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A-MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
with PPowerclass the UE minimum peak EIRP  as specified in clause 6.2A.1, EIRPmax the applicable maximum EIRP as specified in clause 6.2A.1, MPR as specified in clause 6.2A.2, A-MPR as specified in clause 6.2A.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1, P-MPR the power management term for the UE as described in 6.2.4. The measured configured power PUMAX for carrier aggregation is defined as 
	
where  pUMAX,f,c is the linear value of the measured power PUMAX,f,c for carrier f=f(c) of serving cell c. The measured total radiated power PTMAX for carrier aggregation is defined as
	
where pTMAX,f,c is the linear value of the measured total radiated power PTMAX,f,c for carrier f = f(c) of serving cell c. The total radiated power PTMAX is bounded by
	PTMAX ≤ TRPmaxwhere TRPmax the maximum TRP for the UE power class as specified in clause 6.2A.1.
The tolerance T(ΔP) for applicable values of ΔP (values in dB) is specified in Table 6.2A.4-1.
Table 6.2A.4-1: PUMAX tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax lower bound, PPowerclass - P – T(P) = minimum output power specified in clause 6.3A.1



< Unchanged section omitted >
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[bookmark: _Toc21339476][bookmark: _Toc29804693][bookmark: _Toc36548263][bookmark: _Toc37253481][bookmark: _Toc37253813][bookmark: _Toc37321582][bookmark: _Toc37322767][bookmark: _Toc45889635][bookmark: _Toc52203827][bookmark: _Toc53172617][bookmark: _Toc61118386][bookmark: _Toc67923182][bookmark: _Toc75295845][bookmark: _Toc76510270][bookmark: _Toc83130975][bookmark: _Toc90589221][bookmark: _Toc98870223][bookmark: _Toc106545781]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. Unless explicitly addressed in subclauses below, the beam correspondence requirement is fulfilled if the UE meets the corresponding minimum peak EIRP requirement according to Table 6.2.1.x-1 and spherical coverage requirement for that power classaccording to Table 6.2.1.x-3 with its autonomously chosen UL beams and without uplink beam sweeping.
[bookmark: _Toc21339477][bookmark: _Toc29804694][bookmark: _Toc36548264][bookmark: _Toc37253482][bookmark: _Toc37253814][bookmark: _Toc37321583][bookmark: _Toc37322768][bookmark: _Toc45889636][bookmark: _Toc52203828][bookmark: _Toc53172618][bookmark: _Toc61118387][bookmark: _Toc67923183][bookmark: _Toc75295846][bookmark: _Toc76510271][bookmark: _Toc83130976][bookmark: _Toc90589222][bookmark: _Toc98870224][bookmark: _Toc106545782]6.6.2	(Void)
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[bookmark: _Toc21339479][bookmark: _Toc29804696][bookmark: _Toc36548266][bookmark: _Toc37253484][bookmark: _Toc37253816][bookmark: _Toc37321585][bookmark: _Toc37322770][bookmark: _Toc45889638][bookmark: _Toc52203830][bookmark: _Toc53172620][bookmark: _Toc61118389][bookmark: _Toc67923185][bookmark: _Toc75295848][bookmark: _Toc76510273][bookmark: _Toc83130978][bookmark: _Toc90589224][bookmark: _Toc98870226][bookmark: _Toc106545784]6.6.4	Beam correspondence for power class 3
[bookmark: _Toc21339480][bookmark: _Toc29804697][bookmark: _Toc36548267][bookmark: _Toc37253485][bookmark: _Toc37253817][bookmark: _Toc37321586][bookmark: _Toc37322771][bookmark: _Toc45889639][bookmark: _Toc52203831][bookmark: _Toc53172621][bookmark: _Toc61118390][bookmark: _Toc67923186][bookmark: _Toc75295849][bookmark: _Toc76510274][bookmark: _Toc83130979][bookmark: _Toc90589225][bookmark: _Toc98870227][bookmark: _Toc106545785]6.6.4.1	General
[bookmark: _Toc21339481][bookmark: _Toc29804698][bookmark: _Toc36548268][bookmark: _Toc37253486][bookmark: _Toc37253818][bookmark: _Toc37321587][bookmark: _Toc37322772]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]:
-	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 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].
[bookmark: _Toc45889640][bookmark: _Toc52203832][bookmark: _Toc53172622][bookmark: _Toc61118391][bookmark: _Toc67923187][bookmark: _Toc75295850][bookmark: _Toc76510275][bookmark: _Toc83130980][bookmark: _Toc90589226][bookmark: _Toc98870228][bookmark: _Toc106545786]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

	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
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[bookmark: _Toc37321589][bookmark: _Toc37322774][bookmark: _Toc45889642][bookmark: _Toc52203834][bookmark: _Toc53172624][bookmark: _Toc61118393][bookmark: _Toc67923189][bookmark: _Toc75295852][bookmark: _Toc76510277][bookmark: _Toc83130982][bookmark: _Toc90589228][bookmark: _Toc98870230][bookmark: _Toc106545788]6.6.4.3.1	Side Condition for 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 isare 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
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	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.



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
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_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.
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[bookmark: _Toc21339483][bookmark: _Toc29804700][bookmark: _Toc36548270][bookmark: _Toc37253488][bookmark: _Toc37253820][bookmark: _Toc37321591][bookmark: _Toc37322776][bookmark: _Toc45889644][bookmark: _Toc52203836][bookmark: _Toc53172626][bookmark: _Toc61118395][bookmark: _Toc67923191][bookmark: _Toc75295854][bookmark: _Toc76510279][bookmark: _Toc83130984][bookmark: _Toc90589230][bookmark: _Toc98870232][bookmark: _Toc106545790]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-15this 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.

< Unchanged section omitted >
[bookmark: _Toc61118409][bookmark: _Toc76510293][bookmark: _Toc106545804][bookmark: _Toc45889658][bookmark: _Toc37253834][bookmark: _Toc52203850][bookmark: _Toc21339497][bookmark: _Toc29804714][bookmark: _Toc37253502][bookmark: _Toc75295868][bookmark: _Toc37321605][bookmark: _Toc98870246][bookmark: _Toc36548284][bookmark: _Toc53172640][bookmark: _Toc37322790][bookmark: _Toc67923205][bookmark: _Toc90589244][bookmark: _Toc83130998]7.3A	Reference sensitivity for CA
[bookmark: _Toc52203851][bookmark: _Toc75295869][bookmark: _Toc53172641][bookmark: _Toc37321606][bookmark: _Toc90589245][bookmark: _Toc37253835][bookmark: _Toc45889659][bookmark: _Toc29804715][bookmark: _Toc76510294][bookmark: _Toc37322791][bookmark: _Toc98870247][bookmark: _Toc61118410][bookmark: _Toc36548285][bookmark: _Toc21339498][bookmark: _Toc106545805][bookmark: _Toc37253503][bookmark: _Toc67923206][bookmark: _Toc83130999]7.3A.1	General
[bookmark: _Toc21339499][bookmark: _Toc90589246][bookmark: _Toc75295870][bookmark: _Toc67923207][bookmark: _Toc83131000][bookmark: _Toc106545806][bookmark: _Toc76510295][bookmark: _Toc98870248][bookmark: _Toc37253504][bookmark: _Toc52203852][bookmark: _Toc37321607][bookmark: _Toc37322792][bookmark: _Toc61118411][bookmark: _Toc29804716][bookmark: _Toc36548286][bookmark: _Toc45889660][bookmark: _Toc53172642][bookmark: _Toc37253836]7.3A.2	Reference sensitivity power level for CA
[bookmark: _Toc53172643][bookmark: _Toc52203853][bookmark: _Toc29804717][bookmark: _Toc90589247][bookmark: _Toc76510296][bookmark: _Toc83131001][bookmark: _Toc37253837][bookmark: _Toc98870249][bookmark: _Toc67923208][bookmark: _Toc37321608][bookmark: _Toc36548287][bookmark: _Toc21339500][bookmark: _Toc45889661][bookmark: _Toc75295871][bookmark: _Toc61118412][bookmark: _Toc106545807][bookmark: _Toc37253505][bookmark: _Toc37322793]7.3A.2.1	Intra-band contiguous CA
For each component carrier in the intra-band contiguous carrier aggregation, the throughput in QPSK R = 1/3 shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity values determined from clause 7.3.2, and relaxation applied  to peak reference sensitivity requirement as specified in Table 7.3A.2.1-1.
Table 7.3A.2.1-1: ΔRIBC EIS Relaxation for CA operation by aggregated channel bandwidth
	Aggregated Channel BW 'BWChannel_CA' (MHz)
	ΔRIBC (dB)

	BWChannel_CA ≤ 800
	0.0

	800 < BWChannel_CA ≤ 1200
	0.5



7.3A.2.2	Intra-band non-contiguous CA
For each component carrier in the intra-band non-contiguous carrier aggregation, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity values determined from clause 7.3.2, and relaxation applied to peak reference sensitivity requirement as specified in Table 7.3A.2.2-1. 
Table 7.3A.2.2-1: ΔRIBNC EIS Relaxation for CA operation by cumulative aggregated channel bandwidth
	Cumulative Aggregated Channel BW (MHz)
	ΔRIBNC (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5



< Unchanged section omitted >
[bookmark: _Toc21339501][bookmark: _Toc29804718][bookmark: _Toc36548288][bookmark: _Toc37253506][bookmark: _Toc37253838][bookmark: _Toc37321609][bookmark: _Toc37322794][bookmark: _Toc45889662][bookmark: _Toc52203854][bookmark: _Toc53172644][bookmark: _Toc61118413][bookmark: _Toc67923209][bookmark: _Toc75295872][bookmark: _Toc76510297][bookmark: _Toc83131002][bookmark: _Toc90589248][bookmark: _Toc98870250][bookmark: _Toc106545808]7.3D	Reference sensitivity for UL MIMOVoid
For UL MIMO, the reference sensitivity requirements in clause 7.3 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-3.
[bookmark: _Toc21339504][bookmark: _Toc29804721][bookmark: _Toc36548291][bookmark: _Toc37253509][bookmark: _Toc37253841][bookmark: _Toc37321612][bookmark: _Toc37322797][bookmark: _Toc45889665][bookmark: _Toc52203857][bookmark: _Toc53172647][bookmark: _Toc61118416][bookmark: _Toc67923212][bookmark: _Toc75295875][bookmark: _Toc76510300][bookmark: _Toc83131005][bookmark: _Toc90589251][bookmark: _Toc98870253][bookmark: _Toc106545811]7.4D	Maximum input level for UL MIMOVoid
For UL MIMO, the maximum input level requirements in clause 7.4 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-3.
[bookmark: _Toc37253515][bookmark: _Toc37253847][bookmark: _Toc37321618][bookmark: _Toc37322803][bookmark: _Toc45889671][bookmark: _Toc52203863][bookmark: _Toc53172653][bookmark: _Toc61118422][bookmark: _Toc67923218][bookmark: _Toc75295881][bookmark: _Toc76510306][bookmark: _Toc83131011][bookmark: _Toc90589257][bookmark: _Toc98870259][bookmark: _Toc106545817]7.5D	Adjacent channel selectivity for UL MIMOVoid
For UL MIMO, the adjacent channel selectivity requirements in clause 7.5 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-3.
[bookmark: _Toc21339515][bookmark: _Toc29804732][bookmark: _Toc36548302][bookmark: _Toc37253525][bookmark: _Toc37253857][bookmark: _Toc37321628][bookmark: _Toc37322813][bookmark: _Toc45889682][bookmark: _Toc52203874][bookmark: _Toc53172664][bookmark: _Toc61118433][bookmark: _Toc67923229][bookmark: _Toc75295892][bookmark: _Toc76510317][bookmark: _Toc83131022][bookmark: _Toc90589268][bookmark: _Toc98870270][bookmark: _Toc106545828]7.6D	Blocking characteristics for UL MIMOVoid
For UL MIMO, the blocking characteristics requirements in clause 7.6 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-3.

< Unchanged section omitted >
[bookmark: _Toc106545887]Annex G (normative):
Difference of relative phase and power errors
[bookmark: _Toc106545888]G.0	General
This annex gives further information needed for understanding and implementing 6.4D.4. The following terms should be understood as follows:
	Relative phase error: refers to the phase difference between signals at different physical antenna ports, which should be ideally 0. It should be understood as for a slot i.e. (slot) relative phase. It is calculated based on DMRS symbols of that slot or on SRS symbols.
	Difference of relative phase error: refers to the difference between the relative phase error determined per slot and the relative phase error determined based on the SRS transmitted.
[bookmark: _Toc106545889]G.1	Measurement Point
Figure G.1-1 shows the measurement point for the difference of relative phase and power errors. To separate signals from the two transmitters, it is necessary for the test equipment to perform joint demodulation by inverting the 2x2 composite channel (‘HGW’) resulting from DUT precoding ‘W’ and antenna virtualization ‘G’ and OTA channel between DUT and test equipment ‘H’.




Figure G.1-1 - Measurement point for difference of relative phase/power error for UL coherent MIMO

[bookmark: _Toc106545890]G.2	Relative Phase Error Measurement
Here are listed the different aspects that may lead to different interpretations.
[bookmark: _Toc106545891]G.2.1	Symbols used
Phase error is determined based on DMRS REs (3 DMRS symbols per slot).
[bookmark: _Toc106545892]G.2.2	CFO (carrier frequency offset) correction
The TE performs a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink layers.
[bookmark: _Toc106545893]G.2.3	Steps of the measurement method
Below are detailed the steps necessary to obtain the maximum difference of relative phase error during the 20ms time window.
1	Determination for each subcarrier and at each antenna port, the SRS relative phase error based on the last SRS transmitted on Ant1 and Ant2, that relative phase error serves as a reference for the calculation of the difference of relative phase error for each slot inside the 20 ms time window.
	The output is the “SRS relative phase error” vector for the last SRS transmitted: .
2	Calculation for the last SRS transmitted, for each RB of the SRS relative phase errors based on the arithmetic mean of the subcarrier SRS relative phase errors determined in previous step.
	The output is the “SRS relative phase error” vector for the last SRS transmitted: .
3	CFO correction on slot-by-slot basis using a common frequency correction for both antenna portsoutputs. 
4	Determination for each subcarrier and at each antenna port, the phase over the slot being analyzed. The phase is extracted from the channel estimate derived from the 3 DMRS symbols of the slot using the LSE technique. 
	The output is one vector of dimension  for each antenna port.
5	Calculation for a slot for each subcarrier of the relative phase error (difference between the vectors determined in the previous step). 
	The output is subcarrier relative phase errors of a slot: .
6	Calculation for a slot, for each RB of the relative phase errors based on the arithmetic mean of the subcarrier relative phase errors determined in previous step. 
	The output is a “slot relative phase error” vector for a slot:.
7	Calculation for a slot of the difference of relative phase errors based on the “SRS relative phase error” (reference) determined in step 2 and the “slot relative phase error” determined in previous step.
	The output is a “difference of relative phase error” vector for a slot:.
8	Calculation for a slot of the arithmetic mean value of the “difference of relative phase error” vector determined in previous step, this value corresponds to an RB.
	The output is a “difference of relative phase error” value for a slot: 
9	Perform for each slot of the 20ms time window, steps 3 to 8.
	The output is a “difference of relative phase error” vector: .
10	Calculation of the maximum value of the “difference of relative phase error”.
	The output is the “difference of relative phase error” that should be verified as complying with the 40° maximum allowable difference of relative phase error requirement: .

< End of changes >
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