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------------------------ Unchanged part omitted ------------------------
7.2
Transmit power

7.2.1

Power Class

Power class of FR2 UEs is specified as a package of the minimum peak EIRP, maximum allowed TRP, maximum allowed EIRP and spherical coverage. 

Minimum Peak EIRP Requirement:
The peak EIRP is the maximum EIRP capability of UE to all directions and represents the beam forming capability of UE.  Unlike LTE, where each UE power class is specified as a nominal value with +/- tolerance, mmWave UE peak EIRP requirement only specifies a lower limit, i.e., no power class-dependent peak EIRP upper limit is specified. UE meets the requirement as long as it exceeds the defined limit in one direction and, since the requirement is only lower limit, no tolerance is specified.

	
	

	
	

	
	

	
	

	
	

	


Maximum TRP/EIRP Requirement:
On the other hand, an upper limit of TRP requirement is introduced in conjunction with EIRP-based power class to constrain UL co-channel interference. This encourages UE to achieve as better as possible EIRP performance by implementation improvement without causing additional co-channel interference. Some countries/regions have regulatory requirement on the maximum allowed EIRP for the mmWave UE. The requirement depends on UE types. For handheld UE that is supposed to be carried by people, a lower maximum allowed EIRP is required. But a higher EIRP is allowed for other UE types to enable higher data rates and better coverage.  To meet the regulatory requirement, an additional requirement for the maximum allowed EIRP is specified. The requirement varies depending on UE type and the peak EIRP shall not exceed the maximum allowed value.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Spherical Coverage Requirement

The spherical coverage requirement is defined by EIRP value at certain percentile on the CDF curve, where the percentile depends on power class (i.e., UE type). The reason to specify UE type-dependent percentile is because different UE types may have different applicable sphere area, e.g. for some UE types, a specific portion of its radiation sphere may be blocked and the spatial coverage requirement on the blocked directions should be excluded.
The CDF curve is obtained by plotting the measured EIRP on test directions with uniform surface density over the whole sphere  even if the target beam coverage area for certain UE type is less than 100% sphere.  The spherical coverage requirement assures that UE can transmit EIRP no lower than the defined EIRP limit over the required percentile.


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The power class is used to distinguish different UE types and each power class corresponds to a single UE type. Several UE types were identified and their power class were specified as summarized in Table 7.2.1. 
Table7.2.1: UE Power class Definition

	UE Power class
	UE type

	1
	Fixed Wireless Access (FWA) UE type following US FCC 55dBm EIRP power limit

	2
	Vehicle mounted UE type

	3
	Handheld UE

	4
	High power than handheld UE, following US FCC 43dBm EIRP power limit and targeting whole sphere beamforming coverage

	5
	High power than handheld UE, following US FCC 43dBm EIRP power limit and NOT target whole sphere beamforming coverage 


7.2.1.1
UE Power class 1
Power class 1 is specified for FWA UE type.
7.2.1.1.1.    Minimum Peak EIRP requirement

The minimum Peak EIRP values is specified in Table 7.2.1.1.1-1.
Table 7.2.1.1.1-1: UE Minimum Peak EIRP 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


7.2.1.1.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.1.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.1.2-1: UE Maximum Output Power Limits for Power Class 1
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55


7.2.1.1.3.     Spherical coverage requirement 
The minimum EIRP at the 85th 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 7.2.1.1.3-1 below.
The target beam coverage of power class 1 is limited area of sphere because professional installment can guarantee the direction difference between ideal boresight beam direction and LOS direction from FWA UE to gNB be well controlled within the angle of half beam width. The spherical coverage requirement is agreed as 85%-tile on full spherical coverage.
Table 7.2.1.1.3-1: UE spherical coverage requirement for Power Class 1 

	Operating Band
	Min EIRP at 85%-tile CDF [dBm]

	n257
	32.0

	n258
	32.0

	n260
	32.0

	n261
	32.0

	NOTE 1: Minimum EIRP at 85 %-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


7.2.1.2
UE Power class 2 
Power class 2 is specified for Vehicle mounted UE type.
7.2.1.2.1.    Minimum Peak EIRP requirement 
The minimum Peak EIRP values is found in Table 7.2.1.2.1-1 below.
Table 7.2.1.2.1-1: UE Minimum Peak EIRP for Power Class 2 

	Operating Band
	 Min Peak EIRP (dBm)

	n257
	29.0

	n258
	29.0

	n260
	

	n261
	29.0

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


7.2.1.2.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.2.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.2.2-1: UE Maximum Output Power Limits for Power Class 2
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	
	

	n261
	23
	43


7.2.1.2.3.     Spherical coverage requirement 
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 7.2.1.2.3-1 below.
The target beam coverage of power class 2 is half sphere because the body of a vehicle blocks off radiation from vehicular mounted UE at the body side of the contact face. The spherical coverage requirement is originally agreed as 20%-tile on half spherical coverage, which corresponds to 60%-tile on full spherical coverage.
Table 7.2.1.2.3-1: UE spherical coverage requirement 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

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


7.2.1.3
UE Power class 3 
Power class 3 is used for Handheld UE like smartphone.
7.2.1.3.1
Minimum Peak EIRP requirement

The minimum Peak EIRP values is found in Table 7.2.1.3.1-1 below.
Table 7.2.1.3.1-1: UE Minimum Peak EIRP 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


7.2.1.3.2.      Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.3.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.3.2-1: UE Maximum Output Power Limits for Power Class 3
	Operating Band
	Max TRP  (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


7.2.1.3.3.
Spherical coverage requirement 
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 7.2.1.3.3-1 below.
Table 7.2.1.3.3-1: UE spherical coverage requirement 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


7.2.1.4
UE Power class 4 
Power class 4 is specified for High power UE following US FCC 43dBm EIRP power limit and targeting whole sphere beamforming coverage
7.2.1.4.1.    Minimum Peak EIRP requirement 
The minimum Peak EIRP values is found in Table 7.2.1.4.1-1 below.
Table 7.2.1.4.1-1: UE Minimum Peak EIRP for Power Class 4 

	Operating Band
	 Min Peak EIRP (dBm)

	n257
	34.0

	n258
	34.0

	n260
	34.0

	n261
	34.0

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


7.2.1.4.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.4.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.4.2-1: UE Maximum Output Power Limits for Power Class 4
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


7.2.1.4.3.     Spherical coverage requirement 
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 7.2.1.4.3-1 below.
Table 7.2.1.4.3-1: UE spherical coverage requirement 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

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


7.2.1.5
UE Power class 5 
Power class 5 is specified for High power UE following US FCC 43dBm EIRP power limit and not targeting whole sphere beamforming coverage
7.2.1.5.1.    Minimum Peak EIRP requirement 
Table 7.2.1.5.1-1: UE Minimum Peak EIRP for Power Class 5 

	Operating Band
	 Min Peak EIRP (dBm)

	n257
	TBD

	n258
	TBD

	n260
	TBD

	n261
	TBD

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


7.2.1.5.2.    Maximum TRP/EIRP requirement 
Table 7.2.1.5.2-1: UE Maximum Output Power Limits for Power Class 5
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	TBD
	TBD

	n258
	TBD
	TBD

	n260
	TBD
	TBD

	n261
	TBD
	TBD


7.2.1.5.3.     Spherical coverage requirement 
Table 7.2.1.5.3-1: UE spherical coverage requirement for Power Class 5 

	Operating Band
	Min EIRP at TBD %-tile CDF [dBm]

	n257
	TBD

	n258
	TBD

	n260
	TBD

	n261
	TBD

	NOTE 1: Minimum EIRP at TBD %-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
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