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Radio specifications for IEEE P802.16m
Reza Arefi, Intel Corporation

Roger Marks, WiMAX Forum
1. Introduction: Radio Specifications in IMT

Radio specifications, including information on supported frequency bands and associated unwanted emissions, form an important part of the ITU’s detailed IMT specifications, including IMT-Advanced radio interface technology specifications. Such information is essential to regulatory agencies around the world. It is also a key element of ITU-R provisions enabling global circulation of terminals.

2. Comparison to IMT-2000

Frequency bands and their associated unwanted emission characteristics are an integral part of Recommendation ITU-R M.1457, the detailed specifications of IMT-2000 radio interfaces. Both IEEE and the WiMAX Forum support the IMT-2000 OFDMA TDD WMAN specification (based on IEEE 802.16) in Rec. M.1457-9. The WiMAX Forum Mobile Radio Specification is an element of the “Global Core Specifications” (GCS) of IMT-2000 OFDMA TDD WMAN in Rec. M.1457-9; it has also been “transposed” as a WiMAX Forum specification. The WiMAX Forum Mobile Radio Specification addresses unwanted emissions and other regulatory information. 

In the case of the IEEE’s IMT-Advanced candidate in IMT-ADV/4, the IEEE is the sole proponent of the radio interface technology and expects to submit IEEE Std 802.16m as the IMT-Advanced GCS. According to the planned process, external Standard Development Organizations (SDOs), could transpose of the content of the GCS into their own standards, with allowance for regional variations but maintaining “close consistency” with the GCS. Radio specification information included in IEEE Std 802.16m and then into the IMT-Advanced GCS will provide a basis for external SDOs, such as ARIB, TTA, and the WiMAX Forum, to transpose their own radio specifications.

3. Detailed radio specifications

The IEEE 802.16 Working Group has already taken a position regarding the detailed radio specifications appropriate to its IMT-Advanced proposal. This information was included in the IEEE radio interface technology (RIT) proposal IMT-ADV/4. Namely, in that contribution:

*Subclause 4.2.3.2.8.3 answers the question “What are the frequency bands supported by the RIT?” with a text answer as well as Table 6-10 (“Some of supported frequency bands”).
*Subclause 4.2.3.2.23.5 answers the question “Does the proposal satisfy a specific spectrum mask?” with a reference to Table 6-10 and with a large set of additional tables (Tables 6-17 through 6-76).
4. Proposal

This contribution proposes the addition of two new normative annexes to the P802.16m draft based on the radio specifications in Subclauses 4.2.3.2.8.3 and 4.2.3.2.23.5 of IEEE’s contribution IMT-ADV/4 (“Submission of a Candidate IMT-Advanced RIT based on IEEE 802.16”). The specific content proposal is contained below as Appendices 1 and 2. 
Appendix 1

[Authors’ Note: Tables numbering and other references are drawn from IMT-ADV/4 and need to be adjusted as appropriate to a new annex in P802.16m.]

Annex T

(Normative)
Supported frequency bands

The standard supports deployment in all bands identified for IMT in ITU-R Radio Regulations. In addition, the standard supports non-IMT bands below 6 GHz allocated to the Fixed Service and/or Mobile Service.

See below for more information on some of the bands in which systems based on the standard can be deployed.
Table 6-10: Some of supported frequency bands

	Band Class
	UL AMS Transmit  Frequency (MHz)
	DL AMS Receive  Frequency (MHz)
	Duplex Mode

	1
	2300-2400
	2300-2400
	TDD

	2
	2305-2320, 2345-2360
	2305-2320, 2345-2360
	TDD

	
	2345-2360
	2305-2320
	FDD

	3
	2496-2690
	2496-2690
	TDD

	
	2496-2572
	2614-2690
	FDD

	4
	3300-3400
	3300-3400
	TDD

	5L
	3400-3600
	3400-3600
	TDD

	
	3400-3500
	3500-3600
	FDD

	5H
	3600-3800
	3600-3800
	TDD

	6


	1710-1770
	2110-2170
	FDD

	
	1920-1980
	2110-2170
	FDD

	
	1710-1755
	2110-2155
	FDD

	
	1710-1785
	1805-1880
	FDD

	
	1850-1910
	1930-1990
	FDD

	
	1710-1785, 1920-1980
	1805-1880, 2110-2170
	FDD

	
	1850-1910, 1710-1770
	1930-1990, 2110-2170
	FDD

	7


	698-862
	698-862
	TDD

	
	776-787
	746-757
	FDD

	
	788-793, 793-798
	758-763, 763-768
	FDD

	
	788-798
	758-768
	FDD

	
	698-862
	698-862
	TDD/FDD

	
	824-849
	869-894
	FDD

	
	880-915
	925-960
	FDD

	
	698-716, 776-793
	728-746, 746-763
	FDD

	8
	1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
	1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
	TDD

	9
	450-470
	450-470
	TDD

	
	450.0-457.5
	462.5-470.0
	FDD


Appendix 2

[Authors’ Note: Tables numbering and other references are drawn from IMT-ADV/4 and need to be adjusted as appropriate to a new annex in P802.16m.]

Annex U

(Normative)
Unwanted emissions for WirelessMAN-Advanced Air Interface
AMS spectral masks: 

Unless otherwise specified for specific bands, the spectrum masks of the following three tables (6-17, 6-18, 6-19) are applicable to AMSs.

Table 6-17: AMS Spectrum Emission Mask for 5 MHz Bandwidth

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port

	1
	2.5 to < 3.5
	50
	-13

	2
	3.5 to ( 12.5
	1000
	-13


Table 6-18: AMS Spectrum Emission Mask for 10 MHz Bandwidth
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to < 6
	100
	-13

	2
	6 to ( 25
	1000
	-13


Table 6-19: AMS Spectrum Emission Mask for 20 MHz Bandwidth
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to  ( 50
	1000
	-13


AMS Band Class 1:

Table 6-20: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 1

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port.

	1
	2.5 to < 3.5
	50
	-13

	2
	3.5 to < 7.5
	1000
	-13

	3
	7.5 to < 8
	500
	-16

	4
	8 to < 10.4
	1000
	-25

	5
	10.4 to ≤ 12.5
	1000
	-25


Notes: 

1. f is defined as the frequency offset in MHz from the center frequency of a 5 MHz channel.

2. Integration Bandwidth refers to the frequency range over which the emission power is integrated. 

Table 6-20-1: AMS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1, Ptx ≤23 dBm

	Segment Number
	ffset from channel center (MHz)
	Integration Bandwidth (KHz)
	Allowed Emission Level as measured at the antenna port

	1
	4.77  to ( 9.27
	100
	-[26+7×{((Δf|-4.77 MHz)/4.5 MHz }] dB

	2
	9.27  to (13.23
	100
	-[33+4×{(|Δf|-9.27 MHz)/3.96 MHz }] dB

	3
	13.23 to ( 17.73
	100
	-[37+2×{((Δf|-13.23 MHz)/4.5 MHz }] dB

	4
	17.73 to ( 22.5
	100
	-39 dB


Notes: 

f is defined as the frequency offset in MHz from the center frequency of the 8.75 MHz channel.

2.  PTx is the measured power in dBm into the antenna. 

3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.

Table 6-20-2: AMS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1, Ptx >23 dBm

	Segment Number
	ffset from channel center (MHz)
	Integration Bandwidth (KHz)
	Allowed Emission Level as measured at the antenna port

	1
	4.77  to ( 9.27
	100
	-[{(PTx-23)+26}+7×{((Δf(-4.77 MHz)/4.5 MHz }] dB

	2
	9.27  to (13.23
	100
	-[{(PTx-23)+33}+4×{(|Δf|-9.27 MHz)/3.96 MHz }] dB

	3
	13.23 to ( 17.73
	100
	-[{(PTx-23)+37}+2×{(|Δf|-13.23 MHz)/4.5 MHz }] dB

	4
	17.73 to ( 22.5
	100
	-[(PTx-23)+39] dB


Notes: 

f is defined as the frequency offset in MHz from the center frequency of the 8.75 MHz channel.

2. PTx is the measured power in dBm into the antenna. 

3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.

Table 6-21: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 1

	Segment Number
	ffset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <6
	100
	-13

	2
	6 to <10
	1000
	-13

	3
	10 to <11
	1000
	-13-12(f -10)

	4
	11 to <15
	1000
	-25

	5
	15 to <20
	1000
	-25

	6
	20 to ≤ 25
	1000
	-25


Notes: 

1. f is defined as the frequency offset in MHz from the center frequency of a 10MHz channel.

Integration Bandwidth refers to the frequency range over which the emission power is integrated.

AMS Band Class 3 – TDD
Table 6-22: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3
	Segment Number
	Offset from channel center       (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port.

	1
	2.5 to <3.5
	50
	-13

	2
	3.5 to <7.5
	1000
	-13

	3
	7.5 to <8
	500
	If 

PTx ( +23 and (2547.5 ( fc ( 2622.5) 

then

 -23-2.28(∆f -7.5) 

else 

-16

	4
	8 to <10.4
	1000
	-25

	5
	10.4 to (  12.5
	1000
	If 

PTx ( +23 and (2547.5 ( fc (  2622.5)

then

-21-1.68(∆f - 8)  

else

-25


Table 6-23: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <6
	100
	-13

	2
	6 to <10
	1000
	-13

	3
	10 to <11
	1000
	-13-12(f -10)

	4
	11 to <15
	1000
	-25

	5
	15 to <20
	1000
	If 
PTx (+23 dBm and (2550 ( fc ( 2620) 
then 
-21 - 32(f –10.5)/19
else 
-25

	6
	20 to ( 25
	1000
	If 
PTx ( +23 dBm and (2550  ( fc ( 2620) 
then 
-37
else 
-25


Table 6-24: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to <15
	1000
	-13

	3
	15 to <16
	1000
	-13-12(f -15)

	4
	16 to ( 50
	1000
	-25


AMS Band Class 3 - FDD

Table 6-25: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3

	Segment Number
	Offset from channel center       (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port.

	1
	2.5 to <3.5
	50
	-13

	2
	3.5 to <7.5
	1000
	-13

	3
	7.5 to <8
	500
	-16

	4
	8 to <10.4
	1000
	-25

	5
	10.4 to (  12.5
	1000
	-25


Table 6-26: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <6
	100
	-13

	2
	6 to <10
	1000
	-13

	3
	10 to <11
	1000
	-13-12(f -10)

	4
	11 to <15
	1000
	-25

	5
	15 to <20
	1000
	-25

	6
	20 to ( 25
	1000
	-25


Table 6-27: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to <15
	1000
	-13

	3
	15 to <16
	1000
	-13-12(f -15)

	4
	16 to ( 50
	1000
	-25


AMS Band Class 5 – TDD  

Table 6-28: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5
	Frequency offset (f (MHz)
	Maximum Emission Level (dBc)
	Integration Bandwidth

	2.5 to < 3.5
	-33.5-15(∆f-2.5)
	30 kHz

	3.5 to < 7.5
	-33.5-1(∆f-3.5)
	1 MHz

	7.5 to < 8.5
	-37.5-10(∆f-7.5)
	1 MHz

	8.5 to ( 12.5
	-47.5
	1 MHz


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 2.515 MHz; the last is at (f equals to 3.485 MHz.

3. The first measurement position with a 1 MHz filter is at (f equals to 4 MHz; the last is at (f equals to 12 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the Integration Bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the Integration Bandwidth. When the resolution bandwidth is smaller than the Integration Bandwidth, the result should be integrated over the Integration Bandwidth in order to obtain the equivalent noise bandwidth of the Integration Bandwidth.
4. Note that equivalent PSD type mask can be derived by applying 10*log ((5 MHz)/(30  kHz))= 22.2 dB and 10*log((5 MHz)/(1 MHz))= 7 dB scaling factor for 30 kHz and 1 MHz Integration Bandwidth respectively.
Table 6-29: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5

	Frequency offset (f (MHz)
	Maximum Emission Level (dBc)
	Integration Bandwidth

	5.0 to <7.0 
	-33.5-9(∆f-5.0)
	30 kHz

	7.0 to <15.0
	-36.5-0.5(∆f-7.0)
	1 MHz

	15.0 to <17.0
	-40.5-5(∆f-15.0)
	1 MHz

	17.0 to (25.0
	-50.5
	1 MHz


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 510.015 MHz; the last is at (f equals to 6.985 MHz.

3. The first measurement position with a 1 MHz filter is at (f equals to 7.5 MHz; the last is at (f equals to 24.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the Integration Bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the Integration Bandwidth. When the resolution bandwidth is smaller than the Integration Bandwidth, the result should be integrated over the Integration Bandwidth in order to obtain the equivalent noise bandwidth of the Integration Bandwidth.

4. Equivalent PSD type mask can be derived by applying 10*log ((10 MHz)/(30 kHz))= 25.2 dB and 10*log((10 MHz)/(1 MHz))= 10 dB scaling factor for 30 kHz and 1 MHz Integration Bandwidth respectively.
AMS Band Class 5 – FDD 

Table 6-30: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5 (3402.5 (fc ( 3497.5)
	Frequency offset (f (MHz)
	Maximum Emission Level (dBc)
	Integration Bandwidth

	2.5 to <3.5
	-33.5-15(∆f-2.5)
	30 kHz

	3.5 to <7.5
	-33.5-1(∆f-3.5)
	1 MHz

	7.5 to <8.5
	-37.5-10(∆f-7.5)
	1 MHz

	8.5 to (12.5
	-47.5
	1 MHz


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 2.515 MHz; the last is at (f equals to 3.485 MHz.

3. The first measurement position with a 1 MHz filter is at (f equals to 4 MHz; the last is at (f equals to 12 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the Integration Bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the Integration Bandwidth. When the resolution bandwidth is smaller than the Integration Bandwidth, the result should be integrated over the Integration Bandwidth in order to obtain the equivalent noise bandwidth of the Integration Bandwidth.
4. Note that equivalent PSD type mask can be derived by applying 10*log ((5 MHz)/(30  kHz))= 22.2 dB and 10*log((5 MHz)/(1 MHz))= 7 dB scaling factor for 30 kHz and 1 MHz Integration Bandwidth respectively.
Table 6-31: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5 (3405 (fc ( 3495)
	Frequency offset (f (MHz)
	Maximum Emission Level (dBc)
	Integration Bandwidth

	5.0 to <7.0 
	-33.5-9(∆f-5.0)
	30 kHz

	7.0 to <15.0
	-36.5-0.5(∆f-7.0)
	1 MHz

	15.0 to <17.0
	-40.5-5(∆f-15.0)
	1 MHz

	17.0 to (25.0
	-50.5
	1 MHz


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 510.015 MHz; the last is at (f equals to 6.985 MHz.

3. The first measurement position with a 1 MHz filter is at (f equals to 7.5 MHz; the last is at (f equals to 24.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the Integration Bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the Integration Bandwidth. When the resolution bandwidth is smaller than the Integration Bandwidth, the result should be integrated over the Integration Bandwidth in order to obtain the equivalent noise bandwidth of the Integration Bandwidth.
4. Equivalent PSD type mask can be derived by applying 10*log ((10 MHz)/(30 kHz))= 25.2 dB and 10*log((10 MHz)/(1 MHz))= 10 dB scaling factor for 30 kHz and 1 MHz Integration Bandwidth respectively.

AMS Band Class 6 – Sub-band 1710-1770/2110-2170 MHz

Table 6-32: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 6 (1710-1770/2110-2170 MHz)

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port

	1
	2.5 to < 3.5
	50
	-13

	2
	3.5 to ( 12.5
	1000
	-13


Table 6-33: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 6 (1710-1770/2110-2170 MHz)

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to < 6
	100
	-13

	2
	6 to ( 25
	1000
	-13


Table 6-34: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 6 (1710-1770/2110-2170 MHz)

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to (50
	1000
	-13


AMS Band Class 6 – Sub-bands other than 1710-1770/2110-2170 MHz
Table 6-35: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 6

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <3.5
	50
	-13

	2
	3.5 to < 7.5
	1000
	-10

	3
	7.5 to <8.5
	1000
	-13

	4
	8.5 to (12.5
	1000
	-25


Table 6-36: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 6

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <6
	100
	-13

	2
	6 to <10
	1000
	-10

	3
	10 to <15
	1000
	-13

	4
	15 to (25
	1000
	-25


Table 6-37: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 6

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to <15
	1000
	-10

	3
	15 to <30
	1000
	-13

	4
	30 to (50
	1000
	-25


AMS Band Class 7 – TDD 

Table 6-38: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (700.5 ≤fc ( 795.5)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <2.6
	30
	-13

	2
	2.6 to (12.5
	100
	-13


Notes: 

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 2.515 MHz; the last is at (f equals to 2.585 MHz. The first measurement position with a 100 kHz filter is at (f equals to 2.650 MHz; the last is at (f equals to 12.450 MHz.  

Table 6-39: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (799.5 (fc ( 859.5)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <7.5
	5
	1.6

	2
	7.5 to (12.5
	2
	-10


Notes: 

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 8.5 MHz; the last is at (f equals to 11.5 MHz. 

Table 6-40: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (703 (fc ( 793)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5.0 to <5.1
	30
	-13

	2
	5.1 to (25.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 5.015 MHz; the last is at (f equals to 5.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 5.150 MHz; the last is at (f equals to 24.950 MHz.  

Table: 6-41: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (802 (fc ( 857)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <10
	5
	1.6

	2
	10 to (25
	2
	-10


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 7.5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 11 MHz; the last is at (f equals to 24 MHz. 

Table 6-42: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (703 (fc ( 793)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10.0 to <10.1
	30
	-13

	2
	10.1 to (50.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 10.015 MHz; the last is at (f equals to 10.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 10.150 MHz; the last is at (f equals to 50.950 MHz.  

Table 6-43: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (807 (fc ( 852)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <15
	5
	1.6

	2
	15 to (50
	2
	-10


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 12.5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 16 MHz; the last is at (f equals to 49 MHz.
AMS Band Class 7 – FDD 

Table 6-44: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (700.5 (fc < 834.5)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <2.6
	30
	-13

	2
	2.6 to (12.5
	100
	-13


Notes: 

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 2.515 MHz; the last is at (f equals to 2.585 MHz. The first measurement position with a 100 kHz filter is at (f equals to 2.650 MHz; the last is at (f equals to 12.450 MHz.  

Table 6-45: AMS Spectrum Emission for 5 MHz Bandwidth Band Class 7 (834.5 (fc ( 859.5)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <7.5
	5
	1.6

	2
	7.5 to (12.5
	2
	-10


Notes: 

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 8.5 MHz; the last is at (f equals to 11.5 MHz. 

Table 6-46: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (703 (fc < 837)

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5.0 to <5.1
	30
	-13

	2
	5.1 to (25.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 5.015 MHz; the last is at (f equals to 5.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 5.150 MHz; the last is at (f equals to 24.950 MHz.  

Table 6-47: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (837 (fc ( 857)

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <10
	5
	1.6

	2
	10 to <15
	2
	-10

	3
	15 to (25
	1
	-25


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 7.5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 11 MHz; the last is at (f equals to 14 MHz. The first measurement position with a 1 MHz filter is at (f equals to 15.5 MHz; the last is at (f equals to 24.5 MHz.

Table 6-48: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (708 (fc < 842)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10.0 to <10.1
	30
	-13

	2
	10.1 to (50.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 10.015 MHz; the last is at (f equals to 10.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 10.150 MHz; the last is at (f equals to 49.950 MHz.

Table 6-49: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (842 (fc ( 852)
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (MHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <15
	5
	1.6

	2
	15 to <20
	2
	-10

	3
	20 to (50
	1
	-25


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The measurement position with a 5 MHz filter is at (f equals to 12.5 MHz. The first measurement position with a 2 MHz filter is at (f equals to 16 MHz; the last is at (f equals to 19 MHz. The first measurement position with a 1 MHz filter is at (f equals to 20.5 MHz; the last is at (f equals to 49.5 MHz.

AMS Band Class 8

Table 6-50: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 8
	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port

	1
	2.5 to < 3.5
	50
	-13

	2
	3.5 to ( 12.5
	1000
	-13


Table 6-51: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 8

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to < 6
	100
	-13

	2
	6 to ( 25
	1000
	-13


Table 6-52: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 8

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <11
	200
	-13

	2
	11 to <15
	1000
	-10

	3
	15 to <30
	1000
	-13

	4
	30 to (50
	1000
	-25


ABS spectral masks:

The spectrum masks in the following three tables (6-53, 6-54, 6-55) are applicable to all bands and all regions unless specific mask for a band or a country/region is specified. 

Table 6-53: ABS Spectrum Emission Mask for 5 MHz Bandwidth

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <7.5
	100
	-7-7(∆f-2.55)/5

	2
	7.5 to (12.5
	100
	-14


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 2.550 MHz; the last is at (f equals to 12.450 MHz. 
3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
Table 6-54: ABS Spectrum Emission Mask for 10 MHz Bandwidth
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <10
	100
	-7-7(∆f-5.05)/5

	2
	10 to <15
	100
	-14

	3
	15 to (25
	1000
	-13


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 5.05 MHz; the last is at (f equals to 14.95 MHz. The first measurement position with a 1 MHz filter is at (f equals to 15.5 MHz; the last is at (f equals to 24.5 MHz. 
3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
Table 6-55: ABS Spectrum Emission Mask for 20 MHz Bandwidth

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <15
	100
	-7-7(∆f-10.05)/5

	2
	15 to <20
	100
	-14

	3
	20 to (50
	1000
	-13 


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 10.05 MHz; the last is at (f equals to 19.95 MHz. The first measurement position with a 1 MHz filter is at (f equals to 20.5 MHz; the last is at (f equals to 49.5 MHz. 
3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
ABS Band Class 1

Table 6-56: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 1-United States
	Segment Number
	Offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to < 3.5
	50
	(13

	2
	3.5 to ( 12.5
	1000
	(13


Table 6-57: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 1-United States

	Segment Number
	Offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to  6
	100
	(13

	2
	6 to ( 25
	1000
	(13


Table 6-57-1: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, Ptx≥40 dBm

	Segment Number
	Offset (f from channel center (MHz)
	Measurement bandwidth (KHz)
	Allowed emission as measured at the antenna port

	1
	4.77 to ( 22.5
	100
	-56.9 dBc


Table 6-57-2: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, 29≤Ptx<40 dBm

	Segment Number
	Offset (f from channel center (MHz)
	Measurement bandwidth (KHz)
	Allowed emission as measured at the antenna port

	1
	4.77 to ( 22.5
	100
	-53.9 dBc


Table 6-57-3: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, Ptx≤29 dBm

	Segment Number
	Offset (f from channel center (MHz)
	Measurement bandwidth (KHz)
	Allowed emission as measured at the antenna port

	1
	4.77 to ( 22.5
	100
	-14.5


ABS Band Class 3 – TDD 

Table 6-58: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3
	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	2.5 ( (f  3.5 MHz
	(13 dBm
	50 kHz

	3.5 ( (f ( 12.5 MHz
	(13 dBm
	1 MHz


Table 6-59: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class

	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	5 ( (f  6 MHz
	(13 dBm
	100 kHz

	6 ( (f ( 25 MHz
	(13 dBm
	1 MHz


Table 6-60: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3

	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	10 ( (f  11 MHz
	(13 dBm
	200 kHz

	11 ( (f ( 50 MHz
	(13 dBm
	1 MHz


Table 6-61: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3-Japan

	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	7.5 MHz ( (f < 12.25
	(15(1.4 × ((f (7.5) dBm
	1 MHz

	12.25 ( (f ( 22.5 MHz
	(22 dBm
	1 MHz


Table 6-62: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3-Japan

	Frequency offset from centre
	Allowed emission level

	Integration Bandwidth

	15 ( (f ( 25 MHz
	(22 dBm
	1 MHz


ABS Band Class 3 – FDD 
Table 6-63: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3 - United States
	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	2.5 ( (f  3.5 MHz
	(13 dBm
	50 kHz

	3.5 ( (f ( 12.5 MHz
	(13 dBm
	1 MHz


Table 6-64: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3 - United States
	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	5 ( (f  6 MHz
	(13 dBm
	100 kHz

	6 ( (f ( 25 MHz
	(13 dBm
	1 MHz


Table 6-65: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3 - United States

	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	10 ( (f  11 MHz
	(13 dBm
	200 kHz

	11 ( (f ( 50 MHz
	(13 dBm
	1 MHz


ABS Band Class 5 – TDD 
The Spectrum Emission Mask for 5, 10 and 20 MHz bandwidth sizes are specified in Tables 6-66 and 6-67. Table 6-66 specifies breakpoints of the underlying piecewise linear power spectral density mask. This mask is a relative mask and conditionally applicable depending on the ABS Pnom power level. Table 6-67 specifies the emission levels of an underlying piecewise step function applicable conditionally only to some of Pnom power levels. 
Table 6-66: ABS Relative Transmit Spectral Power Density Mask 

	Power  
	Frequency Offset

	
	0.5*BW
	0.71*BW
	1.06*BW
	2.0*BW
	2.5*BW

	39 dBm  Pnom
	-20 dB
	-27 dB
	-32 dB
	-50dB
	-50dB

	33 dBm  Pnom ≤39 dBm
	-20 dB
	-27 dB
	-32 dB
	-50 dB + (39 dBm - Pnom) 
	Refer to Table 6-67


Table 6-67: ABS Absolute Spectral Emission Mask

	Power
	Frequency Offset

	
	0.50 BW ( (f  0.71 BW
	0.71 BW ( (f  1.06 BW
	1.06 BW ( (f  2.00 BW
	2.00 BW ( (f  (  2.50 BW

	33 dBm  Pnom  ≤ 39 dBm 
	Refer to Table 6-66
	Refer to Table 6-66
	Refer to Table 6-66
	-21 + x dBm/MHz

	Pnom  ≤  33 dBm 
	-5.5 dBm/MHz
	-5.5 dBm/MHz
	-23.5 dBm/MHz
	-23.5 dBm/MHz


Notes: In Table 6-67, x = -10 log(BW/10).

ABS Band Class 6 – Sub-band 1710-1755/2110-2155 MHz

The Spectrum Emission Mask of Table 6-68, Table 6-69, and Table 6-70 apply to the United States.

Table 6-68: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5 (1710-1755/2110-2155 MHz)
	Segment Number
	Offset from channel center       (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/integration BW) at the antenna port.

	1
	2.5 to < 3.5
	50
	-13

	2
	3.5 to ( 12.5
	1000
	-13


Table 6-69: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5 (1710-1755/2110-2155 MHz)

	Segment Number
	Offset from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to < 6
	100
	-13

	2
	6 to ( 25
	1000
	-13


Table 6-70: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 5 (1710-1755/2110-2155 MHz)
	Frequency offset from centre
	Allowed emission level
	Integration Bandwidth

	10 ( (f  11 MHz
	(13 dBm
	200 kHz

	11 ( (f ( 50 MHz
	(13 dBm
	1 MHz


ABS Band Class 7

The Spectrum Emission Mask of Table 6-71, Table 6-72, and Table 6-73 apply to the United States.

Table 6-71: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 - United States

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to  < 2.6
	30
	-13

	2
	2.6 to (12.5
	100
	-13


Notes: 

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 2.515 MHz; the last is at (f equals to 2.585 MHz. The first measurement position with a 100 kHz filter is at (f equals to 2.650 MHz; the last is at (f equals to 12.450 MHz.  

Table 6-72: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 - United States

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5.0 to < 5.1
	30
	-13

	2
	5.1 to ( 25.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 5.015 MHz; the last is at (f equals to 5.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 5.150 MHz; the last is at (f equals to 24.950 MHz.  

Table 6-73: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 - United States

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10.0 to <10.1
	30
	-13

	2
	10.1 to ( 50.0
	100
	-13


Notes:

1. (f is the separation between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 30 kHz filter is at (f equals to 10.015 MHz; the last is at (f equals to 10.085 MHz. The first measurement position with a 100 kHz filter is at (f equals to 10.150 MHz; the last is at (f equals to 50.950 MHz.  

The Spectrum Emission Mask of Table 6-74, Table 6-75, and Table 6-76 apply to Europe.

Table 6-74: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 - Europe
	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 to <7.5
	100
	-7-7(∆f-2.55)/5

	2
	7.5 to (12.5
	100
	-14


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 2.550 MHz; the last is at (f equals to 12.450 MHz. 
3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
Table 6-75: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 - Europe

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 to <10
	100
	-7-7(∆f-5.05)/5

	2
	10 to <15
	100
	-14

	3
	15 to (25
	100
	-13 


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 5.05 MHz; the last is at (f equals to 24.95 MHz. 

3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
Table 6-76: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 - Europe

	Segment Number
	Frequency offset (f from channel center (MHz)
	Integration Bandwidth (kHz)
	Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 to <15
	100
	-7-7(∆f-10.05)/5

	2
	15 to <20
	100
	-14

	3
	20 to (50
	100
	-13


Notes: 

1. (f is the absolute value of separation in MHz between the carrier frequency and the centre of the measuring filter.

2. The first measurement position with a 100 kHz filter is at (f equals to 10.05 MHz; the last is at (f equals to 49.95 MHz. 

Integration Bandwidth refers to the frequency range over which the emission power is integrated.
_________________







