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<< Unchanged content omitted >>
[bookmark: _Toc21340713][bookmark: _Toc29805160][bookmark: _Toc36456369][bookmark: _Toc36469467][bookmark: _Toc37253876][bookmark: _Toc37322733][bookmark: _Toc37324139][bookmark: _Toc45889662][bookmark: _Toc52196316][bookmark: _Toc52197296][bookmark: _Toc53173019][bookmark: _Toc53173388][bookmark: _Toc61119377][bookmark: _Toc61119759][bookmark: _Toc67925805][bookmark: _Toc75273443][bookmark: _Toc76510343][bookmark: _Toc83129496][bookmark: _Toc90591029][bookmark: _Toc98864051][bookmark: _Toc99733300][bookmark: _Toc106577191][bookmark: _Toc114536942][bookmark: _Toc115257210][bookmark: _Toc123086529][bookmark: _Toc123088264][bookmark: _Toc124297919][bookmark: _Toc130574670][bookmark: _Toc131767080][bookmark: _Toc138887666][bookmark: _Toc145919861]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
ΔRIB,P,n	Allowed relaxation to reference sensitivity due to support for inter-band CA operation, per supported band in a combination.
ΔRIB,S,n	Allowed relaxation to EIS spherical coverage due to support for inter-band CA operation, per supported band in a combination.
ΔTIB	Allowed relaxation to EIRP requirements due to support for inter-band CA operation
ΔTIB,P,n	Allowed relaxation to peak EIRP requirements due to support for inter-band CA operation, per supported band in a combination. 
ΔTIB,S,n	Allowed relaxation to EIRP spherical coverage due to support for inter-band CA operation, per supported band in a combination. 
ΔTSTxMP	Allowed relaxation to EIRP requirements due to support for simultaneous transmission to multiple directions.
ΔMPRSTxMP	Allowed relaxation to MPR requirement due to support for simultaneous transmission to multiple directions, per each of indicated TCI states.
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.
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.
BWChannel	Channel bandwidth
BWChannel_CA	Aggregated channel bandwidth, expressed in MHz
BWGB	max( BWGB,Channel(k) )
BWGB,Channel(k)	Minimum guard band defined in sub-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 sub-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
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 sub-clause 5.3.3, expressed in kHz
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 sub-clause 6.2.1
Pmin	The minimum UE output power as specified in sub-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 sub-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, expressed in kHz
SCShigh	SCS for the highest assigned component carrier in clause 5.3A.1, expressed in kHz
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 sub-clause 6.2.1
[bookmark: _Toc21340756][bookmark: _Toc29805203][bookmark: _Toc36456412][bookmark: _Toc36469510][bookmark: _Toc37253919][bookmark: _Toc37322776][bookmark: _Toc37324182][bookmark: _Toc45889705][bookmark: _Toc52196360][bookmark: _Toc52197340][bookmark: _Toc53173063][bookmark: _Toc53173432][bookmark: _Toc61119421][bookmark: _Toc61119803][bookmark: _Toc67925849][bookmark: _Toc75273487][bookmark: _Toc76510387][bookmark: _Toc83129540][bookmark: _Toc90591073][bookmark: _Toc98864095][bookmark: _Toc99733344][bookmark: _Toc106577235][bookmark: _Toc114536986][bookmark: _Toc115257254][bookmark: _Toc123086573][bookmark: _Toc123088308][bookmark: _Toc124297963][bookmark: _Toc130574714][bookmark: _Toc131767124][bookmark: _Toc138887710][bookmark: _Toc145919905][bookmark: _Toc21340803][bookmark: _Toc29805250][bookmark: _Toc36456459][bookmark: _Toc36469557][bookmark: _Toc37253966][bookmark: _Toc37322823][bookmark: _Toc37324229][bookmark: _Toc45889752][bookmark: _Toc52196411][bookmark: _Toc52197391][bookmark: _Toc53173114][bookmark: _Toc53173483][bookmark: _Toc61119483][bookmark: _Toc61119865][bookmark: _Toc67925918][bookmark: _Toc75273556][bookmark: _Toc76510456][bookmark: _Toc83129611][bookmark: _Toc90591143][bookmark: _Toc98864170][bookmark: _Toc99733419][bookmark: _Toc106577318][bookmark: _Toc114537069][bookmark: _Toc115257337][bookmark: _Toc123086657][bookmark: _Toc123088392][bookmark: _Toc124298048][bookmark: _Toc130574799][bookmark: _Toc131767209][bookmark: _Toc138887795][bookmark: _Toc145919993]<< Unchanged content omitted >>
6.1	General
Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains. 
Unless otherwise stated, for power class 3 UEs, the beam correspondence side condition for SSB and CSI-RS specified in clause 6.6.4 shall apply to the transmission tests.
[bookmark: _Hlk22228732]Transmitter requirements for CA operation apply only when the DMRS initialization parameters (including the case when the UE applies cell ID as DMRS scrambling ID) are different across all CCs. The UE may use higher MPR values outside this limitation.
For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the requirements for UL MIMO operation apply only when it is configured for any of its declared full power modes in IE FullPowerTransmission-r16 (as defined in TS 38.331[13]).
For a UE configured to transmit 2 layers, transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
Transmitter requirements for simultaneous transmission to multiple directions apply to the power classes 1, 2, 5, and 6 only.
<< Unchanged content omitted >>
6.2K	Transmitter power for simultaneous transmission to multiple directions
[bookmark: _Toc21340804][bookmark: _Toc29805251][bookmark: _Toc36456460][bookmark: _Toc36469558][bookmark: _Toc37253967][bookmark: _Toc37322824][bookmark: _Toc37324230][bookmark: _Toc45889753][bookmark: _Toc52196412][bookmark: _Toc52197392][bookmark: _Toc53173115][bookmark: _Toc53173484][bookmark: _Toc61119484][bookmark: _Toc61119866][bookmark: _Toc67925919][bookmark: _Toc75273557][bookmark: _Toc76510457][bookmark: _Toc83129612][bookmark: _Toc90591144][bookmark: _Toc98864171][bookmark: _Toc99733420][bookmark: _Toc106577319][bookmark: _Toc114537070][bookmark: _Toc115257338][bookmark: _Toc123086658][bookmark: _Toc123088393][bookmark: _Toc124298049][bookmark: _Toc130574800][bookmark: _Toc131767210][bookmark: _Toc138887796][bookmark: _Toc145919994]6.2K.1	UE maximum output power for simultaneous transmission to multiple directions
[bookmark: _Toc21340809][bookmark: _Toc29805256][bookmark: _Toc36456465][bookmark: _Toc36469563][bookmark: _Toc37253972][bookmark: _Toc37322829][bookmark: _Toc37324235][bookmark: _Toc45889758][bookmark: _Toc52196418][bookmark: _Toc52197398][bookmark: _Toc53173121][bookmark: _Toc53173490][bookmark: _Toc61119490][bookmark: _Toc61119872][bookmark: _Toc67925926][bookmark: _Toc75273564][bookmark: _Toc76510464][bookmark: _Toc83129619][bookmark: _Toc90591151][bookmark: _Toc98864179][bookmark: _Toc99733428][bookmark: _Toc106577327][bookmark: _Toc114537078][bookmark: _Toc115257346][bookmark: _Toc123086666][bookmark: _Toc123088401][bookmark: _Toc124298057][bookmark: _Toc130574808][bookmark: _Toc131767218][bookmark: _Toc138887804][bookmark: _Toc145920002]For UEs configured for simultaneous transmission to multiple directions, the maximum output power for each of indicated joint/UL TCI states is specified in clause 6.2.1.
6.2K.2	UE maximum output power reduction for simultaneous transmission to multiple directions
[bookmark: _Toc21340814][bookmark: _Toc29805261][bookmark: _Toc36456470][bookmark: _Toc36469568][bookmark: _Toc37253977][bookmark: _Toc37322834][bookmark: _Toc37324240][bookmark: _Toc45889763][bookmark: _Toc52196423][bookmark: _Toc52197403][bookmark: _Toc53173126][bookmark: _Toc53173495][bookmark: _Toc61119495][bookmark: _Toc61119877][bookmark: _Toc67925932][bookmark: _Toc75273570][bookmark: _Toc76510470][bookmark: _Toc83129625][bookmark: _Toc90591157][bookmark: _Toc98864186][bookmark: _Toc99733435][bookmark: _Toc106577334][bookmark: _Toc114537085][bookmark: _Toc115257353][bookmark: _Toc123086673][bookmark: _Toc123088408][bookmark: _Toc124298064][bookmark: _Toc130574815][bookmark: _Toc131767225][bookmark: _Toc138887811][bookmark: _Toc145920009]For UEs configured for simultaneous transmission to multiple directions, the maximum output power reduction for each of indicated joint/UL TCI states is specified in clause 6.2.2.
6.2K.3	UE maximum output power with additional requirements for simultaneous transmission to multiple directions
[bookmark: _Toc21340819][bookmark: _Toc29805266][bookmark: _Toc36456475][bookmark: _Toc36469573][bookmark: _Toc37253982][bookmark: _Toc37322839][bookmark: _Toc37324245][bookmark: _Toc45889768][bookmark: _Toc52196428][bookmark: _Toc52197408][bookmark: _Toc53173131][bookmark: _Toc53173500][bookmark: _Toc61119500][bookmark: _Toc61119882][bookmark: _Toc67925938][bookmark: _Toc75273576][bookmark: _Toc76510476][bookmark: _Toc83129631][bookmark: _Toc90591163][bookmark: _Toc98864193][bookmark: _Toc99733442][bookmark: _Toc106577341][bookmark: _Toc114537092][bookmark: _Toc115257360][bookmark: _Toc123086680][bookmark: _Toc123088415][bookmark: _Toc124298071][bookmark: _Toc130574822][bookmark: _Toc131767232][bookmark: _Toc138887818][bookmark: _Toc145920016]For UEs configured for simultaneous transmission to multiple directions, the maximum output power with additional requirements for each of indicated joint/UL TCI states is specified in clause 6.2.3.
6.2K.4	Configured transmitted power for simultaneous transmission to multiple directions
[bookmark: _Hlk150929355]A UE configured for simultaneous transmission to multiple directions can configure two maximum output powers. The configured UE maximum output power PCMAX,f,c,k for each of joint/UL TCI states k (k=0,1) indicated for simultaneous transmission to multiple directions of carrier f and serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11]. 
The configured UE maximum output power PCMAX,f,c,k shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k is within the following bounds
[bookmark: _Hlk36570999]PPowerclass + ΔPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP), T(P-MPRf,c,k)} – ΔTSTxMP  ≤ PUMAX,f,c,k ≤ EIRPmax
and PUMAX,f,c, the corresponding measured peak EIRP for carrier f of a serving cell c, aggregated over all indicated joint/UL TCI states in a given direction, satisfies over all directions
PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2K.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c,k as specified in sub-clause 6.2K.2 , A-MPRf,c,k as specified in sub-clause 6.2K.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1. ΔPIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16 otherwiseΔPIBE is 0.0 dB. ΔMPRSTxMP is [3.0] dB if two TCI states are indicated for simultaneous transmission to multiple directions, 0.0 dB otherwise. ΔTSTxMP is specified in sub-clause 6.2K.1. The requirement is verified in beam peak direction. 
P-MPRf,c,k is the power management maximum output power reduction P-MPRf,c for each of indicated joint/UL TCI states. P-MPRf,c is defined in clause 6.2.4.
The tolerance T(ΔP) for applicable values of ΔP (values in dB) is specified in Tables 6.2.4-1 and 6.2.4-2.
<< Unchanged content omitted >>

