IEEE C802.16m-10/1044

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Editorial corrections to Annex S, Radio specifications for IEEE P802.16m

	Date Submitted
	2010-08-12

	Source(s)
	Reza Arefi

Roshni Srinivasan 

Intel Corporation*


	reza.arefi@intel.com 

roshni.m.srinivasan@intel.com

*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	IEEE Sponsor Ballot of P802.16m/D7

	Abstract
	This contribution proposes fixing some editorial and formatting issues with Annex S containing radio specifications. 

	Purpose
	This is proposed as the basis of a 802.16m Sponsor Ballot Recirc comment.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Copyright Policy
	The contributor is familiar with the IEEE-SA Copyright Policy <http://standards.ieee.org/IPR/copyrightpolicy.html>.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Editorial corrections to Annex S, Radio specifications for IEEE P802.16m
Reza Arefi, Intel Corporation

Roshni Srinivasan, Intel Corporation

Note to Editor:
This contribution proposes editorial changes to Annex S. New text is shown in blue, text to be deleted is struck through in red, existing text is shown in black.
___________________________Begin Proposed Text Changes______________________
Annex S
(Normative)
Unwanted emissions for WirelessMAN-Advanced Air Interface
This annex uses the following definitions:

· fc: channel center frequency, in MHz

· Δf: absolute value of frequency offset from fc, in MHz

· Integration Bandwidth: the frequency range over which the emission power is integrated

S.1 AMS spectral masks 

Unless otherwise specified for specific bands, the spectrum masks of the following three tables (S.1, S.2, S.3) are applicable to AMSs.

Table S.1: AMS Spectrum Emission Mask for 5 MHz Bandwidth

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

	1
	2.5 ≤ f  to < 3.5
	50
	-13 

	2
	3.5 5 ≤ f  to ( 12.5
	1000
	-13


Table S.2: AMS Spectrum Emission Mask for 10 MHz Bandwidth
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 5 ≤ f  to < 6
	100
	-13

	2
	6 5 ≤ f  to ( 25
	1000
	-13


Table S.3: AMS Spectrum Emission Mask for 20 MHz Bandwidth
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 5 ≤ f  to <11
	200
	-13

	2
	11 5 ≤ f  to ( 50
	1000
	-13


S.1.1 AMS Band Class 1

Table S.4: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 1

	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) at the antenna port.

	1
	2.5 ≤ f  to < 3.5
	50
	-13

	2
	3.5 ≤ f  to < 7.5
	1000
	-13

	3
	7.5 ≤ f  to < 8
	500
	-16

	4
	8 ≤ f  to < 10.4
	1000
	-25

	5
	10.4 ≤ f  ≤ to 12.5
	1000
	-25


Table S.5: AMS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1, Ptx ≤23 dBm

	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (KHz)
	Maximum Allowed Emission Level as measured at the antenna port

	1
	4.77  ≤ f  to ( 9.27
	100
	-[26+7×{((Δf|-4.77 MHz)/4.5 MHz }] dB [dB with respect to what?]

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

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

	4
	17.73 ≤ f  to ( 22.5
	100
	-39 dB


Notes: 

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

Table S.6: AMS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1, Ptx >23 dBm

	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (KHz)
	Maximum Allowed Emission Level as measured at the antenna port

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

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

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

	4
	17.73 ≤ f  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.

1. PTx is the measured power into the antenna. 

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

Table S.7: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 1

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

	1
	5 ≤ f  to <6
	100
	-13

	2
	6 ≤ f  to <10
	1000
	-13

	3
	10 ≤ f  to <11
	1000
	-13-12(f -10)

	4
	11 ≤ f  to <15
	1000
	-25

	5
	15 ≤ f  to <20
	1000
	-25

	6
	20 ≤ f  to ≤ 25
	1000
	-25


Notes: 

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

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

S.1.2 AMS Band Class 3 – TDD

Table S.8: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) at the antenna port.

	1
	2.5 ≤ f  to <3.5
	50
	-13

	2
	3.5 ≤ f  to <7.5
	1000
	-13

	3
	7.5 ≤ f  to <8
	500
	If 

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

then

 -23-2.28(∆f -7.5) 

else 

-16

	4
	8 ≤ f  to <10.4
	1000
	-25

	5
	10.4 ≤ f  to (  12.5
	1000
	If 

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

then

-21-1.68(∆f - 8)  

else

-25


Table S.9: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 ≤ f  to <6
	100
	-13

	2
	6 ≤ f  to <10
	1000
	-13

	3
	10 ≤ f  to <11
	1000
	-13-12(f -10)

	4
	11 ≤ f  to <15
	1000
	-25

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

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


Table S.10: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3

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

	1
	10 ≤ f  to <11
	200
	-13

	2
	11 ≤ f  to <15
	1000
	-13

	3
	15 ≤ f  to <16
	1000
	-13-12(f -15)

	4
	16 ≤ f  to ( 50
	1000
	-25


S.1.3 AMS Band Class 3 - FDD

Table S.11: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3

	Segment Number
	f , Offset from channel center       (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) at the antenna port.

	1
	2.5 ≤ f  to <3.5
	50
	-13

	2
	3.5 ≤ f  to <7.5
	1000
	-13

	3
	7.5 ≤ f  to <8
	500
	-16

	4
	8 ≤ f  to <10.4
	1000
	-25

	5
	10.4 ≤ f  to (  12.5
	1000
	-25


Table S.12: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3

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

	1
	5 ≤ f  to <6
	100
	-13

	2
	6 ≤ f  to <10
	1000
	-13

	3
	10 ≤ f  to <11
	1000
	-13-12(f -10)

	4
	11 ≤ f  to <15
	1000
	-25

	5
	15 ≤ f  to <20
	1000
	-25

	6
	20 ≤ f  to ( 25
	1000
	-25


Table S.13: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3

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

	1
	10 ≤ f  to <11
	200
	-13

	2
	11 ≤ f  to <15
	1000
	-13

	3
	15 ≤ f  to <16
	1000
	-13-12(f -15)

	4
	16 ≤ f  to ( 50
	1000
	-25


S.1.4 AMS Band Class 5 – TDD  

Table S.14: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5
	f , Offset from channel center f (MHz)
	Maximum Allowed Emission Level (dBc)
	Integration Bandwidth

	2. ≤ f  to < 3.5
	-33.5-15(∆f-2.5)
	30 kHz

	3.5 ≤ f  to < 7.5
	-33.5-1(∆f-3.5)
	1 MHz

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

	8.5 ≤ f  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 S.15: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5

	f , Offset from channel center f (MHz)
	Maximum Allowed Emission Level (dBc)
	Integration Bandwidth

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

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

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

	17.0 ≤ f  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 equal to 510.015 MHz; the last is at (f equal to 6.985 MHz.

3. The first measurement position with a 1 MHz filter is at (f equal to 7.5 MHz; the last is at (f equal 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.
S.1.5 AMS Band Class 5 – FDD 

Table S.16: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5 (3402.5 ≤fc ( 3497.5)

	f , Offset from channel center f (MHz)
	Maximum Allowed Emission Level (dBc)
	Integration Bandwidth

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

	3.5 ≤ f  to <7.5
	-33.5-1(∆f-3.5)
	1 MHz

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

	8.5 ≤ f  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 equal 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 S.17: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5 (3405 ≤fc ( 3495)
	f , Offset from channel center f (MHz)
	Maximum Allowed Emission Level (dBc)
	Integration Bandwidth

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

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

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

	17.0 ≤ f  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.

S.1.6 AMS Band Class 6 – Sub-band 1710-1770/2110-2170 MHz

Table S.18: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 6 (1710-1770 paired with 2110-2170 MHz)

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

	1
	2.5 ≤ f  to < 3.5
	50
	-13

	2
	3.5 ≤ f  to ( 12.5
	1000
	-13


Table S.19: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 6 (1710-1770 paired with 2110-2170 MHz)

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

	1
	5 ≤ f  to < 6
	100
	-13

	2
	6 ≤ f  to ( 25
	1000
	-13


Table S.20: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 6 (1710-1770 paired with 2110-2170 MHz)

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

	1
	10 ≤ f  to <11
	200
	-13

	2
	11 ≤ f  to (50
	1000
	-13


S.1.7 AMS Band Class 6 – Sub-bands other than 1710-1770/2110-2170 MHz

Table S.21: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 6

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

	1
	2.5 ≤ f  to <3.5
	50
	-13

	2
	3. ≤ f  to < 7.5
	1000
	-10

	3
	7. ≤ f  to <8.5
	1000
	-13

	4
	8.5 ≤ f  to (12.5
	1000
	-25


Table S.22: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 6

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

	1
	5 ≤ f  to <6
	100
	-13

	2
	6 ≤ f  to <10
	1000
	-10

	3
	10 ≤ f  to <15
	1000
	-13

	4
	15 ≤ f  to (25
	1000
	-25


Table S.23: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 6

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

	1
	10 ≤ f  to <11
	200
	-13

	2
	11 ≤ f  to <15
	1000
	-10

	3
	15 ≤ f  to <30
	1000
	-13

	4
	30 ≤ f  to (50
	1000
	-25


S.1.8 AMS Band Class 7 – TDD 

Table S.24: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (700.5 ≤fc ( 795.5)

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

	1
	2.5 ≤ f  to <2.6
	30
	-13

	2
	2.6 ≤ f  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 S.25: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (799.5 ≤fc ( 859.5)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (MHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 ≤ f  to <7.5
	5
	1.6

	2
	7.5 ≤ f  to (12.5
	2
	-10


Notes: 

1. 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 S.26: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (703 ≤fc ( 793)

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

	1
	5.0 ≤ f  to <5.1
	30
	-13

	2
	5.1 ≤ f  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: S.27: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (802 ≤fc ( 857)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (MHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 ≤ f  to <10
	5
	1.6

	2
	10 ≤ f  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 filteris at (f equals to 11 MHz; the last is at (f equals to 24 MHz. 

Table S.28: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (703 ≤fc ( 793)

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

	1
	10.0 ≤ f  to <10.1
	30
	-13

	2
	10.1 ≤ f  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 S.29: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (807 ≤fc ( 852)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (MHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 ≤ f  to <15
	5
	1.6

	2
	15 ≤ f  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.
S.1.9 AMS Band Class 7 – FDD 

Table S.30: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 (700.5 ≤fc < 834.5)

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

	1
	2.5 ≤ f  to <2.6
	30
	-13

	2
	2.6 ≤ f  to (12.5
	100
	-13


1. Notes: 

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

3. 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 S.31: AMS Spectrum Emission for 5 MHz Bandwidth Band Class 7 (834.5 ≤fc ( 859.5)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (MHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 ≤ f  to <7.5
	5
	1.6

	2
	7.5 ≤ f  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 S.32: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (703 ≤fc < 837)

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

	1
	5.0 ≤ f  to <5.1
	30
	-13

	2
	5.1 ≤ f  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 S.33: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 (837 ≤fc ( 857)

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

	1
	5 ≤ f  to <10
	5
	1.6

	2
	10 ≤ f  to <15
	2
	-10

	3
	15≤ f  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 equal 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 S.34: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (708 ≤fc < 842)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10.0 ≤ f  to <10.1
	30
	-13

	2
	10.1 ≤ f  to (50.0
	100
	-13


1. Notes:

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

3. 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 S.35: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 (842 ≤fc ( 852)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (MHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	10 ≤ f  to <15
	5
	1.6

	2
	15 ≤ f  to <20
	2
	-10

	3
	20 ≤ f  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.

S.1.10 AMS Band Class 8

Table S.36: AMS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 8

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

	1
	2.5 ≤ f  to < 3.5
	50
	-13

	2
	3.5 ≤ f  to ( 12.5
	1000
	-13


Table S.37: AMS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 8

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

	1
	5 ≤ f  to < 6
	100
	-13

	2
	6 ≤ f  to ( 25
	1000
	-13


Table S.38: AMS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 8

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

	1
	10 ≤ f  to <11
	200
	-13

	2
	11 ≤ f  to <15
	1000
	-10

	3
	15 ≤ f  to <30
	1000
	-13

	4
	30 ≤ f  to (50
	1000
	-25


S.2 ABS spectral masks

The spectrum masks in the following three tables (S.39, S.40, S.41) are applicable to all bands and all regions unless specific mask for a band or a country/region is specified. 

Table S.39: ABS Spectrum Emission Mask for 5 MHz Bandwidth

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

	1
	2.5 ≤ f  to <7.5
	100
	-7-7(∆f-2.55)/5

	2
	7.5 ≤ f  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 S.40: ABS Spectrum Emission Mask for 10 MHz Bandwidth
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	5 ≤ f  to <10
	100
	-7-7(∆f-5.05)/5

	2
	10 ≤ f  to <15
	100
	-14

	3
	15 ≤ f  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 S.41: ABS Spectrum Emission Mask for 20 MHz Bandwidth

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

	1
	10 ≤ f  to <15
	100
	-7-7(∆f-10.05)/5

	2
	15 ≤ f  to <20
	100
	-14

	3
	20 ≤ f  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.
S.2.1 ABS Band Class 1

Table S.42: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 1-United States
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 ≤ f  to < 3.5
	50
	(13

	2
	3.5 ≤ f  to ( 12.5
	1000
	(13


Table S.43: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 1-United States

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

	1
	5 ≤ f  to  6
	100
	(13

	2
	6 ≤ f  to ( 25
	1000
	(13


Table S.44: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, Ptx≥40 dBm

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

	1
	4.77 ≤ f  to ( 22.5
	100
	-56.9 dBc


Table S.45: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, 29≤Ptx<40 dBm

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

	1
	4.77 ≤ f  to ( 22.5
	100
	-53.9 dBc


Table S.46: ABS Spectrum Emission Mask for 8.75 MHz Bandwidth Band Class 1-Korea, Ptx≤29 dBm

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

	1
	4.77 ≤ f  to ( 22.5
	100
	-14.5 dBc


S.2.2 ABS Band Class 3 – TDD 

Table S.47: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3
	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	2.5 ≤ f  to  3.5 MHz
	(13 dBm
	50 kHz

	3.5 ≤ f  to ( 12.5 MHz
	(13 dBm
	1 MHz


Table S.48: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class

	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	5 ≤ f  to  6 MHz
	(13 dBm
	100 kHz

	6 ≤ f  to ( 25 MHz
	(13 dBm
	1 MHz


Table S.49: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3

	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	10 ≤ f  to  11 MHz
	(13 dBm
	200 kHz

	11 ≤ f  to ( 50 MHz
	(13 dBm
	1 MHz


Table S.50: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3-Japan

	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

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

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


Table S.51: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3-Japan

	f , Offset from channel center f (MHz)
	Maximum Allowed emission level

	Integration Bandwidth

	15 ≤ f  to ( 25 MHz
	(22 dBm
	1 MHz


S.2.3 ABS Band Class 3 – FDD 
Table S.52: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 3 - United States
	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	2.5 ≤ f  to  3.5 MHz
	(13 dBm
	50 kHz

	3.5 ≤ f  to ( 12.5 MHz
	(13 dBm
	1 MHz


Table S.53: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 3 - United States
	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	5 ≤ f  to  6 MHz
	(13 dBm
	100 kHz

	6 ≤ f  to ( 25 MHz
	(13 dBm
	1 MHz


Table S.54: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 3 - United States

	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	10 ≤ f  to  11 MHz
	(13 dBm
	200 kHz

	11 ≤ f  to ( 50 MHz
	(13 dBm
	1 MHz


S.2.4 ABS Band Class 5 – TDD 
The Spectrum Emission Mask for 5, 10 and 20 MHz bandwidth sizes are specified in Tables S.55 and S.56. Table S.55 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 S.56 specifies the emission levels of an underlying piecewise step function applicable conditionally only to some of Pnom power levels. 
Table S.55: ABS Relative Transmit Spectral Power Density Mask 

	Power  
	f , Offset from channel center

	
	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 S.56


Table S.56: ABS Absolute Spectral Emission Mask

	Power
	f , Offset from channel center

	
	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 S.55
	Refer to Table S.55
	Refer to Table S.55
	-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 S.56, x = -10 log(BW/10).

S.2.5 ABS Band Class 6 – Sub-band 1710-1755 paired with 2110-2155 MHz

The Spectrum Emission Mask of Table S.57, Table S.58, and Table S.59 apply to the United States.

Table S.57: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 5 (1710-1755 paired with 2110-2155 MHz)
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) at the antenna port.

	1
	2.5 ≤ f  to < 3.5
	50
	-13

	2
	3.5 ≤ f  to ( 12.5
	1000
	-13


Table S.58: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 5 (1710-1755 paired with 2110-2155 MHz)

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

	1
	5 ≤ f  to < 6
	100
	-13

	2
	6 ≤ f  to ( 25
	1000
	-13


Table S.59: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 5 (1710-1755 paired with 2110-2155 MHz)
	f , Offset from channel center f (MHz)
	Maximum Allowed emission level
	Integration Bandwidth

	10 ≤ f  to  11 MHz
	(13 dBm
	200 kHz

	11 ≤ f  to ( 50 MHz
	(13 dBm
	1 MHz


S.2.6 ABS Band Class 7

The Spectrum Emission Mask of Table S.60, Table S.61, and Table S.62 apply to the United States.

Table S.60: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 - United States

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

	1
	2.5 ≤ f  to < 2.6
	30
	-13

	2
	2.6 ≤ f  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 S.61: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 - United States

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

	1
	5.0 ≤ f  to < 5.1
	30
	-13

	2
	5.1 ≤ f  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 S.62: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 - United States

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

	1
	10.0 ≤ f  to <10.1
	30
	-13

	2
	10.1 ≤ f  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 S.63, Table S.64, and Table S.65 apply to Europe.

Table S.63: ABS Spectrum Emission Mask for 5 MHz Bandwidth Band Class 7 - Europe
	Segment Number
	f , Offset from channel center f (MHz)
	Integration Bandwidth (kHz)
	Maximum Allowed Emission Level (dBm/Integration Bandwidth) as measured at the antenna port

	1
	2.5 ≤ f  to <7.5
	100
	-7-7(∆f-2.55)/5

	2
	7.5 ≤ f  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 equal to 2.550 MHz; the last is at (f equal to 12.450 MHz. 
3. Integration Bandwidth refers to the frequency range over which the emission power is integrated.
Table S.64: ABS Spectrum Emission Mask for 10 MHz Bandwidth Band Class 7 - Europe

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

	1
	5 ≤ f  to <10
	100
	-7-7(∆f-5.05)/5

	2
	10 ≤ f  to <15
	100
	-14

	3
	15 ≤ f  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 S.65: ABS Spectrum Emission Mask for 20 MHz Bandwidth Band Class 7 - Europe

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

	1
	10 ≤ f  to <15
	100
	-7-7(∆f-10.05)/5

	2
	15 ≤ f  to <20
	100
	-14

	3
	20 ≤ f  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.
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