2006-09-26

IEEE C802.16maint-06/078

Project

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

Title

Comparison of 64QAM and 16QAM blocking signals for Adjacent and Non-adjacent Channel
rejection

Date
Submitted

2006-09-26

Source(s)

Darcy Poulin
SiGe Semiconductor

Voice: +613-820-9244 x274
dp@sige.com

Re:
Abstract

This document explains why the difference in ACR between 16QAM-3/4 and 64QAM-3/4
should be the same as the difference in SNR between 16QAM-3/4 and 64QAM-3/4

Purpose

To explain how ACR should be related to SNR.

Notice

Release

Patent
Policy and
Procedures

This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding
on the contributing individual(s) or organization(s). The material in this document is subject to change in form
and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material
contained herein.
The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this
contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the
IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the
IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.
The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures
<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known
use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or
applicant with respect to patents essential for compliance with both mandatory and optional portions of the
standard." Early disclosure to the Working Group of patent information that might be relevant to the standard is
essential to reduce the possibility for delays in the development process and increase the likelihood that the draft
publication will be approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as
possible, in written or electronic form, if patented technology (or technology under patent application) might be
incorporated into a draft standard being developed within the IEEE 802.16 Working Group. The Chair will
disclose this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>.

1

2006-09-26

IEEE C802.16maint-06/078

Comparison of 64QAM and 16QAM blocking signals for Adjacent and Non-adjacent Channel rejection
64QAM-3/4 Blocker
Case 1 : No blocker

Case 2: 64 QAM-3/4 Blocker present
Blocker at 25 + 3 + 23 = 51 dB above original noise
floor. Therefore, we need 51 dBc rejection

Blocker is 23 dB above (Sensitivity +3)

Threshold for ACI = Sensitivity + 3 dB
Sensitivity = -99 + 25 = -74 dBm

SNR + impl. Loss = 20 + 5 = 25 dB

Noise floor = -114 + F + 10logB
= -114 +8 +10log(5)
= -99 dBm

3 dB

20 + 5 = 25 dB

After filter rejection, noise from blocker must
be at the original noise level. This results in the
overall noise floor rising 3 dB, and causes the
sensitivity limit to increase by 3 dB.

With no blockers present, the sensitivity is 25 dB above the thermal noise floor.
When a blocker is present, the specification requires us to start measuring performance 3 dB above the original
rate-determined sensitivity. Therefore, noise from the blocker must result in the noise floor increasing by 3 dB.
In order to cause a 3 dB increase in the noise floor, the noise from the blocker must fall at the original noise
floor level. Filtering in the radio must therefore suppress the blocking signal to the level of the original noise
floor. This information allows us to determine how much rejection the radio must provide to guarantee that the
blocking specification can be met.
Since the blocker for 64QAM is 23 dB above the desired signal, and since the noise from the blocker must be
reduced so that it is at the original noise level, we will require 23 + 3 +25 = 51 dBc filtering.
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16QAM-3/4 Blocker
Case 1 : No blocker

Case 2: 16 QAM-3/4 Blocker present
Blocker at 19 + 3 + 29 = 51 dB above original noise
floor. Therefore, we need 51 dBc rejection

Blocker is 29 dB above (Sensitivity +3)

Threshold for ACI = Sensitivity + 3 dB
Sensitivity = -99 + 19 = -80 dBm

SNR + impl. Loss = 14 + 5 = 19 dB

Noise floor = -114 + F + 10logB
= -114 +8 +10log(5)
= -99 dBm

3 dB

14 + 5 = 19 dB

After filter rejection, noise from blocker must
be at the original noise level. This results in the
overall noise floor rising 3 dB, and causes the
sensitivity limit to increase by 3 dB.

Note that the required rejection in the radio is identical for 16QAM and 64QAM as long as the difference in
required channel rejection (as specified in table 339) is the same as the difference in required SNR.
If the difference in channel rejection is different from the difference in SNR, then one case will be more
challenging to meet than the other.
In conclusion, the difference in required channel rejection in table 339 between 16QAM and 64QAM should be
6 dB, since this is the difference in SNRs required.
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