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< start of changes >
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, the requirements are applicable with the UE configured for transmissions over a single antenna port as specified in [9].
< end of changes >
< start of changes >
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

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.1.1-1 shall be met with the UE configured for 2 layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.1-2. 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). Power class 1 UE is used for fixed wireless access (FWA).

Table 6.2D.1.1-1: UE minimum peak EIRP for UL-MIMO for power class 1

	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

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


Table 6.2D.1.1-2: UE pre-coding matrix for max. output power for UL-MIMO
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0


The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1-3 below for UE with UL-MIMO. 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.1.1-3: UE maximum output power limits for UL-MIMO for power class 1

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

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55


The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE with UL-MIMO is defined as the spherical coverage requirement and is found in Table 6.2D.1.1-4 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.1-4: UE spherical coverage for UL-MIMO for power class 1

	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:
Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance


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 UE configured for 2 layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix 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

	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

	n261
	23
	43


Table 6.2D.1.2-3: UE pre-coding matrix for max. output power for UL-MIMO
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	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

	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 UE configured for 2 layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix 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: UE pre-coding matrix for max. output power for UL-MIMO
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	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 50 %-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

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.1.4-1 shall be met with the UE configured for 2 layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.4-3. 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.1.4-1: UE minimum peak EIRP for UL-MIMO for power class 4

	Operating band
	Min peak EIRP (dBm)

	n257
	34

	n258
	34

	n260
	31

	n261
	34

	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.1.4-2 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.1.4-2: UE maximum output power limits for UL-MIMO for power class 4

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

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


Table 6.2D.1.4-3: UE pre-coding matrix for max. output power for UL-MIMO 
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0


The minimum EIRP at the 20th 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.1.4-4 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2D.1.4-4: UE spherical coverage for UL-MIMO for power class 4

	Operating band
	Min EIRP at 20 %-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25

	NOTE 1:
Minimum EIRP at 20 %-tile CDF is defined as the lower limit without tolerance


< end of changes >
< start of changes >
6.4D.0
General

For a UE supporting UL-MIMO, the transmit modulation quality requirements in subclause 6.4 apply. The requirements apply when the UE is configured for 2-layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.3-3.
The requirement may alternatively be verified with the UE configured for single layer transmission using two antenna ports as specified in [9]. In that case, the requirement shall be verified with each of the precoding matrices specified in Table 6.4D.0-1.

Table 6.4D.0-1: Alternative UE pre-coding matrix for transmit signal quality for UL-MIMO
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0

	Codebook based uplink
	DCI format 0_1
	1


< end of changes >
< start of changes >
6.5D
Output RF spectrum emissions for UL-MIMO

6.5D.1
Occupied bandwidth for UL-MIMO

For UE(s) supporting UL-MIMO, the occupied bandwidth requirement in subclause 6.5.1 apply. The requirements apply when the UE is configured for 2-layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.3-3
6.5D.2
Out of band emissions for UL-MIMO

For UE(s) supporting UL-MIMO, the out of band emissions requirements in subclause 6.5.2 apply. The requirements apply when the UE is configured for 2-layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.3-3.

6.5D.3
Spurious emissions for UL-MIMO

For UE(s) supporting UL-MIMO, the spurious emissions requirements in subclause 6.5.3 apply. The requirements apply when the UE is configured for 2-layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.3-3.

< end of changes >
< start of changes >
7.1
General

Unless otherwise stated, the receiver characteristics are specified over the air (OTA). The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone. Unless otherwise stated, the requirements are applicable with the UE configured for transmission over a single antenna port as specified in [9].
< end of changes >
< start of changes >
7.3D
Reference sensitivity for UL-MIMO

For UL-MIMO, the reference sensitivity requirements in subclause 7.3 apply. The requirements apply when the UE is configured for 2-layer transmission using 2 antenna ports as specified in [9]. The UE shall be configured with the pre-coding matrix specified in Table 6.2D.1.3-3
< end of changes >
