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	Reason for change:
	Many administrations globally have shown interest in allocation of the whole or part of the 37-43.5 frequency range to mobile services. Therefore, it is needed that 3GPP also provides technical requirements for the whole range. To do so, it is proposed to define limits of band n259 as 39.8 -43.5 GHz (a new lower limit of 39.8 GHz).
Accordingly, combination of band n260 (37-40 GHz) and band n259 (39.8-43.5 GHz) will cover the whole range of 37-43.5 GHz. The proposed limit results in 200 MHz overlap between n259 and n260 which in turn will allow a 200MHz carrier to be used everywhere in the band for efficient use of spectrum.


	
	

	Summary of change:
	Clause 4.1: Table 4.1-4 is updated with new lower limit of 39.8 for band n259
Clause 7.2.1.1.1: in Table 7.2.1.1.1-1 Frequency range 37-40 GHz is extended to 37-43.5 GHz.
Due to the frequency proximity of band n259 with n260 it is concluded that n259 RF requirement will be the same as those of band n260. With Some of the requirements in the square brackets the following clauses and their corresponding tables are updated with inclusion of band n259 RF requirements : 
Clause 4.2: Table 4.2-2 
Clause 7.2.1.1.1: 7.2.1.1.1-2
Clause 7.2.1.1.2 : Table 7.2.1.1.2-1
Clause 7.2.1.1.3 : Table 7.2.1.1.3-1
Clause 7.2.1.4.1: Table 7.2.1.4.1-2
Clause 7.2.1.4.2 : Table 7.2.1.4.2-1
Clause 7.2.1.4.3 : Table 7.2.1.4.3-4
Clause 7.2.1.5.1 : Table 7.2.1.5.1-2
Clause 7.2.1.5.2 : Table 7.2.1.5.2-1 
Clause 7.2.1.5.3 : Table 7.2.1.5.3-2


Due to the frequency proximity of band n259 with n260 it can ce concluded that n259 RF requirement will be the same as those of band n260.



	
	

	Consequences if not approved:
	This will hinder administrations interested in allocation of the whole band for mobile services.

	
	

	Clauses affected:
	4.1, 4.2, 7.2.1.1.1, 7.2.1.1.1,  7.2.1.1.2, 7.2.1.1.3,7.2.1.4.1
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< start of changes >

[bookmark: _Toc535320964]4	General and common aspects
[bookmark: _Toc535320965]4.1	Operating bands
While requirements are often generic and band agnostic, there may in many cases be separate requirements for different bands. In some cases, these are identified directly using the band number. They will also be references to different frequency ranges covering many bands, identified as requirements for sub-6 GHz bands (Frequency Range 1) and mmWave bands (Frequency Range 2). These ranges are for the purpose of the specification defined as follows:
-	FR1:	450 – 6000 MHz
-	FR2:	24250 – 52600 MHz.
The lowest frequency in FR1 is selected as the lowest frequency identified for IMT by the ITU-R [2]. FR2 is defined starting from the lowest frequency under study for IMT under WRC Agenda item 1.13, up to the highest frequency within the scope of the present work item. In the future when new operating bands may be added outside the frequency ranges of FR1 and FR2, those can be incorporated by extending FR1 or FR2, or by adding new ranges (FR3, etc.).
The definitions of FR1 and FR2 are common the UE and BS and should be specified within clause 4 of the specifications.
< text omitted >

Table 4.1-4: New NR bands in FR2.
	Band number
	UL and DL
	Duplex mode

	n257
	26500 –29500 MHz
	TDD

	n258
	24250 – 27500 MHz
	TDD

	n259
	[40500 –43500 MHz]
39800 – 43500 MHz
	TDD

	n260
	37000–40000 MHz
	TDD

	n261
	27500 – 28350 MHz
	TDD



[bookmark: _Toc535320966]4.2	Channel bandwidth
NR channel bandwidths for FR1 and FR2 are shown in Table 4.2-1 and Table 4.2-2. The channel bandwidths are defined as both BS channel bandwidths and UE channel bandwidths except where indicated.
< text omitted >

Table 4.2-2: NR channel bandwidth for FR2
	NR band / SCS / Channel bandwidth

	NR Band
	SCS
kHz
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n259
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes




[bookmark: _Toc535321048]7	UE Transmitter characteristics (frequency range 2)
< text omitted >

[bookmark: _Toc535321051][bookmark: _Hlk1124862]7.2	Transmit power
[bookmark: _Toc535321052]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, the requirement for the maximum allowed EIRP is captured. 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 7.2.1-1. 
Table 7.2.1-1: Classification of UE Types
	UE Power class
	UE type

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

	2
	Vehicle mounted UE following US FCC 43dBm EIRP power limit

	3
	Handheld UE following US FCC 43dBm EIRP power limit

	4
	High power non- handheld UE following US FCC 43dBm EIRP power limit



[bookmark: _Toc535321053]7.2.1.1	UE Power class 1
[bookmark: _Toc535321054]< text omitted >
7.2.1.1.1	Minimum Peak EIRP requirement
How to derive the requirement
Proposal for FWA peak EIRP evaluation which contributes to the peak EIRP link budget is shown in Table 7.2.1.1.1-1 below. After discussion, Minimum peak EIRP is defined as 40dBm for 28GHz and as 38.0dBm for 39GHz.
Table 7.2.1.1.1-1: Proposal for FWA peak EIRP evaluation 
	Parameter
	Unit
	Freq. range 24.25-29.5 GHz
	Freq. range 37.0-4043.5GHz

	
	
	Source 1
	Source 2
	Source 3
	Source 1
	Source 2
	Source 3

	P_out per element
	dBm
	14
	14
	14
	14
	14
	14

	# of antennas in array
	
	16
	16
	16
	16
	16
	16

	Total conducted power per polarization
	dBm
	26
	26
	26
	26
	26
	24.6

	Avg. antenna element gain
	dBi
	4.5
	5
	5
	4.5
	4
	5

	Antenna roll-off loss vs frequency
	dB
	-1.0
	-2.0
	-1
	-1.5
	-2.5
	-0.7

	Realized antenna array gain
	dBi
	15.5
	14
	17
	15.0
	13.5
	17

	Polarization gain
	dB
	2.5
	2.80
	2.50
	2.8
	2.80
	2.50

	Mismatch and transmission line loss 
including load pull
	dB
	-2.1
	-3.00
	--
	-2.7
	-3.50
	--

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5
	-0.5
	--
	-0.5
	-0.5
	--

	Finite beam table
	dB
	-0.25
	-0.25
	--
	-0.25
	-0.25
	--

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	-0.25
	--
	-0.25
	-0.25
	--

	Form-factor integration losses
	dB
	-4.5
	-3.5
	--
	-5.5
	-4.5
	--

	Total implementation loss (worst-case)
	dB
	-7.6
	-7.5
	-5.00
	-9.2
	-9.00
	-7.00

	Peak EIRP (Minimum)
	dBm
	36.4
	35.3
	39.5
	34.6
	33.3
	36.4



Conclusion
The minimum Peak EIRP values is specified in Table 7.2.1.1.1-2.
Table 7.2.1.1.1-2: UE Minimum Peak EIRP for Power class 1 
	Operating Band
	 Min Peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n259
		[	38.0]

	n260
	38.0

	n261
	40.0

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



[bookmark: _Toc535321055]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 [12].
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

	n259
	35
	55

	n260
	35
	55

	n261
	35
	55



[bookmark: _Toc535321056]7.2.1.1.3	Spherical coverage requirement 

Conclusion
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.
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

	n259
	[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



[bookmark: _Toc535321057]7.2.1.2	(Void)
[bookmark: _Toc535321058]7.2.1.3	UE Power class 2 
< text omitted >
[bookmark: _Toc535321062]7.2.1.4	UE Power class 3
Power class 3 is specified, assuming to be applied for Handheld UE like a smartphone.
[bookmark: _Toc535321063]7.2.1.4.1	Minimum Peak EIRP requirement
< text omitted >

Conclusion
The minimum Peak EIRP values are found in Table 7.2.1.4.1-2 below.
Table 7.2.1.4.1-2: UE Minimum Peak EIRP for Power class 3
	Operating Band
	Min Peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n259
	[20.6]

	n260
	20.6

	n261
	22.4

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



[bookmark: _Toc535321064]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 [12].
Table 7.2.1.4.2-1: UE Maximum Output Power Limits for Power class 3
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n260
	23
	43

	n261
	23
	43



[bookmark: _Toc535321065]7.2.1.4.3.	Spherical coverage requirement 
< text omitted >

Conclusion
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 7.2.1.4.3-3 below.
Table 7.2.1.4.3-4: UE spherical coverage requirement for Power class 3 
	Operating Band
	[bookmark: _Hlk522749810]Min EIRP at 50%-tile CDF [dBm]

	n257
	11.5

	n258
	11.5

	n259
	[8]

	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



[bookmark: _Toc535321066]7.2.1.5	UE Power class 4		
Power class 4 is specified, assuming to be applied for High power non-handheld UE
[bookmark: _Toc535321067]7.2.1.5.1	Minimum Peak EIRP requirement
< text omitted >
Conclusion
The minimum Peak EIRP values is found in Table 7.2.1.5.1-3 below.
Table 7.2.1.5.1-2: UE Minimum Peak EIRP for Power class 4 
	Operating Band
	Min Peak EIRP (dBm)

	n257
	34.0

	n258
	34.0

	n259
	[31.0]

	n260
	31.0

	n261
	34.0

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



[bookmark: _Toc535321068]7.2.1.5.2	Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.5.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [12].
Table 7.2.1.5.2-1: UE Maximum Output Power Limits for Power class 4
	Operating Band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n260
	23
	43

	n261
	23
	43



[bookmark: _Toc535321069]7.2.1.5.3	Spherical coverage requirement 
[bookmark: _Hlk522740414]< text omitted >
Conclusion
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 7.2.1.5.3-1 below.
Table 7.2.1.5.3-2: UE spherical coverage requirement for Power class 4 
	Operating Band
	Min EIRP at 20%-tile CDF [dBm]

	n257
	25

	n258
	25

	n259
	[19]

	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




< end of changes >

