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<Changes Beginning>
6.2D
Transmitter power for UL-MIMO
6.2D.1
UE maximum output power for UL-MIMO

6.2D.1.1

UE maximum output power for UL-MIMO for power class 1
FFS
6.2D.1.2

UE maximum output power for UL-MIMO for power class 2
The following requirements define the maximum output power radiated by the UE with UL-MIMO for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. Requirements in Table 6.2D.1.2-1 shall be met with the UL-MIMO configurations specified in Table 6.2D.1.2-3. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.2-1: UE minimum peak EIRP for UL-MIMO for power class 2

	
	
	

	
	
	

	


	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n260
	

	n261
	29

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance.

NOTE 2:
Min Peak EIRP refers to the total EIRP for the UL beams peaks.


The maximum output power values for TRP and EIRP are found in Table 6.2D.1.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2D.1.2-2: UE maximum output power limits for UL-MIMO for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	
	

	n261
	23
	43


Table 6.2D.1.2-3: UL-MIMO configuration

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2D.1.2-4 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.2-4: UE spherical coverage for UL-MIMO for power class 2

	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	n260
	

	n261
	18.0

	NOTE 1:
Minimum EIRP at 60%-tile CDF is defined as the lower limit without tolerance



6.2D.1.3

UE maximum output power for UL-MIMO for power class 3

The following requirements define the maximum output power radiated by the UE with UL-MIMO for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. Requirements in Table 6.2D.1.3-1 shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.3-1: UE minimum peak EIRP for UL-MIMO for power class 3

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	


	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n260
	20.6

	n261
	22.4

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance.

NOTE 2:
Min Peak EIRP refers to the total EIRP for the UL beams peaks.


The maximum output power values for TRP and EIRP are found in Table 6.2D.1.3-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2D.1.3-2: UE maximum output power limits for UL-MIMO for power class 3

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


Table 6.2D.1.3-3: UL-MIMO configuration

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2D.1.3-4 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.3-4: UE spherical coverage for UL-MIMO for power class 3

	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n260
	8

	n261
	11.5

	NOTE 1:
Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are only applicable for UE which supports single band in FR2


6.2D.1.4

UE maximum output power for UL-MIMO for power class 4
FFS
6.2D.2
UE maximum output power for modulation / channel bandwidth for UL-MIMO
6.2D.2.1
UE maximum output power for modulation / channel bandwidth for UL-MIMO for power class 1
FFS
6.2D.2.2
UE maximum output power for modulation / channel bandwidth for UL-MIMO for power class 2
For UE with UL-MIMO, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.2-1 is specified in Table 6.2.2.2-1. The requirements shall be met with UL-MIMO configurations specified in Table 6.2D.1.2-3. 
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2D.4 apply.

6.2D.2.3
UE maximum output power for modulation / channel bandwidth for UL-MIMO for power class 3
For UE with UL-MIMO, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.3-1 is specified in Table 6.2.2-1. The requirements shall be met with UL-MIMO configurations specified in Table 6.2D.1.3-3. 

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2D.4 apply.
6.2D.2.4
UE maximum output power for modulation / channel bandwidth for UL-MIMO for power class 4
FFS
6.2D.3
UE maximum output power with additional requirements for UL-MIMO
6.2D.3.1
UE maximum output power with additional requirements for UL-MIMO for power class 1
FFS
6.2D.3.2
UE maximum output power with additional requirements for UL-MIMO for power class 2
For UE with UL-MIMO, the A-MPR values specified in subclause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1.2-1. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.2-3.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2D.4 apply.

6.2D.3.3
UE maximum output power with additional requirements for UL-MIMO for power class 3
For UE with UL-MIMO, the A-MPR values specified in subclause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1.3-1. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2D.4 apply.
6.2D.3.4
UE maximum output power with additional requirements for UL-MIMO for power class 4
FFS
6.2D.4
Configured transmitted power for UL-MIMO

For UE configured with UL MIMO, the configured maximum output power PCMAX,c for serving cell c is defined as sum of all streams and is bound by limits set in section 6.2.4. 
<Unchanged sections omitted>
6.3D
Output power dynamics for UL-MIMO

6.3D.1

Minimum output power for UL-MIMO
6.3D.1.1

Minimum output power for UL-MIMO for power class 1
FFS
6.3D.1.2

Minimum output power for UL-MIMO for power class 2, 3 and 4
For UE supporting UL-MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value. The minimum output power shall not exceed the values specified in Table 6.3.2-1. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

6.3D.2

Transmit OFF power for UL-MIMO

For UE supporting UL-MIMO, the transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the transmitter is not considered OFF. The minimum output power shall not exceed the values specified in Table 6.3.2-1. The requirement is verified with the test metric of TRP (Link=TX beam peak direction).

6.3D.3
Transmit ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 6.3.3 apply. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3.

<Unchanged sections omitted>
6.4D
Transmit signal quality for UL-MIMO 
6.4D.0

General
For UE(s) supporting UL-MIMO, the transmit modulation quality requirements in subclause 6.4 apply. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3. Each stream could be verified separately in accordance with the test procedure specified in TS 38.521-2.
6.4D.1
Frequency error for UL-MIMO

For UE(s) supporting UL-MIMO, the UE modulated carrier frequency at each stream shall be accurate to within ± 0.1 PPM observed over a period of one sub-frame (1 ms) compared to the carrier frequency received from the NR Node B.

6.4D.2
Transmit modulation quality for UL-MIMO

For UE supporting UL-MIMO, the transmit modulation quality requirements are specified at each stream separately.
The transmit modulation quality is specified in terms of:

Error Vector Magnitude (EVM) for the allocated resource blocks (RBs) 

EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

Carrier leakage (caused by IQ offset)

In-band emissions for the non-allocated RB

6.4D.3
Time alignment error for UL-MIMO

For UE(s) with multiple physical antenna ports supporting UL-MIMO, this requirement applies to frame timing differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.

The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different physical antenna ports.
For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.

6.4D.4
Requirements for coherent UL MIMO

For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power and phase errors between different physical antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power at each physical antenna port is larger than TBD dBm for SRS transmission and for the duration of time window. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).
Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted

	Difference of relative phase error
	Difference of relative power error
	Time window

	TBD degrees
	TDB dB
	20 msec


The above requirements apply when all of the following conditions are met within the specified time window: 
- UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config 

- UE remains in DRX active time (UE does not enter DRX OFF time) 

- No measurement gap occurs 

- No instance of SRS transmission with the usage antenna switching occurs 

- Active BWP remains the same 

- EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s)) 

<End of Changes >

