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Abstract

This document provides a procedure for testing performance with an Adjacent Channel Interferer (ACI) present following the metrics template document (document #1540r1). The purpose of this document is to submit a metric for consideration by TGT in the format prescribed by the template.  This document addresses the CIDs relating to the ACI Test Methodology from the internal draft circulation.  All text presented is replace the ACI Test Methodology section of the latest draft.  CIDs addressed: 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 118, 169, 170
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CID 159 is partially addressed as well.
1 Adjacent Channel Interference (ACI) Test Methodology

1.1 Introduction and Purpose
The purpose of this test is to determine the wireless performance of a DUT in the presence of ACI as described in Std 802.11a-1999 Section 17.3.10.2  and 802.11b-1999 Section 18.4.8.3.  This test is applicable to STAs or Access Points.  It is applicable to all usage models.
The general setup for the test comprises one DUT, 3 or more Wireless Counter Parts (WLCP) or interferers, an RF shielded environment, a power meter and 2 variable attenuators.  This methodology is designed to help determine the packet error rate (PER) at various levels of ACI.  
1.3 Test Configuration
1.3.1 Resource Requirements

The following equipment is required to carry out tests using this methodology:

· An RF shielded environment.  
· A traffic generator (reference node) capable of associating with the wireless interface(s) of the DUT and generating traffic at the desired rate.

· A traffic analyzer (dut node) capable of associating with the wireless interface(s) of the REF and analyzing traffic at the desired rate.

· 3 or more WLCPs or interferers capable of generating ACI.

· 4 variable attenuators.
· 1 or more Power Meters
· A controller machine
· A 4-way MUX

· A Circulator

· 2 directional couplers

The following setup is applied when a WLCP is used as an interferer:
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Figure 1: ACI Test Setup with  WLCP
The following setup is applied when using an Arbitrary Waveform Generator as an interferer:
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Figure 2:  ACI Test Setup using AWG
1.3.2 Test Environment
This test can be done in the conducted test environment. 
1.3.3 Permissible Error Margins and Reliability of Test
Prior to beginning the test, the test equipment described above shall be calibrated, and all test software verified. The test setup may be monitored during the test to ensure that the test conditions do not change.

The expected error margins for the test results are +/- 1dB.
1.4 Approach
1.4.1 Configuration Parameters
This methodology uses the basic PER test parameters.

 1.4.1.1 Baseline Configuration
The baseline DUT setup that should be configured, measured and reported whenever this test is performed is as follows:
· Maximum transmit power setting.

· RTS threshold set to maximum MAC frame size.

· Fragmentation threshold set to maximum MAC frame size.

· MAC QoS and service priority disabled.

· Security settings matching those required by the test conditions (see below).

· Conducted Test Environment

1.4.1.2 Modifiers
The baseline DUT setup parameters may be modified as follows to enable additional trials to be performed for this test. Only one variation should be tested at a time.

· Non-802.11x compliant ACI source(s)

· Characteristics of ACI should be included in test report such that the interferer can be regenerated during future runs

· Test in which the ACI network has two-way interaction with the DUT’s network

· Should be done with various vendors for interoperability

· Measure sensitivity with fixed ACI in order to test RX filtering capability of DUT

· Test ACI performance for DUT at various fixed rates

· Test ACI performance for DUT with autorate negotiation

· Test ACI performance in other test environments (OTA, COAT, indoor LOS, etc.)

1.4.2 Test Conditions
The test conditions used while performing this test are as follows for OFDM:
	A
	B
	= b + 3
	c
	= b + 3 + c

	Data Rate (Mbps)
	Min. sensitivity (dBm)
	signal level at DUT (in-band) (dBm)
	Adjacent channel rejection (dB)
	Signal level at DUT (adjacent channel) (dBm)

	6
	-82
	-79
	16
	-63

	9
	-81
	-78
	15
	-63

	12
	-79
	-76
	13
	-63

	18
	-77
	-74
	11
	-63

	24
	-74
	-71
	8
	-63

	36
	-70
	-67
	4
	-63

	48
	-66
	-63
	0
	-63

	54
	-65
	-62
	-1
	-63


The test conditions for basic ACI test of CCK signals are:
· In-band signal level at DUT for 11Mbps shall be -70dBm.
· ACI signal level for 11Mbps shall be at least -35dBm.

1.4.3 Procedure

1.4.3.1 Calibration
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Figure 3: ACI Calibration Setup Using WLCP
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Figure 4: ACI Calibration Setup using AWG
· Measure path loss from every point to point A enumerated as B to A, C to A, and D to A where applicable.
· Measure path loss from every point to powermeter (PM) enumerated as B to PM, C to PM, and D to PM where applicable. Powermeter should be configured to measure the directional coupler closest to the path of interest  
· 
Basic idea is to measure power at point A given input from any source.

1.4.3.2 Test Procedure

· Select and note the ACI source being tested (see diagram and inputs to mux):
1. AWG 

2. 
3. 
4. WLCP (jammer) isolated
· Measure power for inband AP and outband interferer using a powermeter

· Adjust attenuators to achieve desired inband AP power to DUT, if possible otherwise abort test run.  Be careful to make sure that received power will not overload receiver front end.
· Setup outband signal generator or WLCP to cause a significant amount of traffic or interference throughout the test. Record the specifics of your interferer configuration to ensure repeatability.  Adjust attenuators to achieve desired outband interferer power to DUT, if possible otherwise abort current test point.  Be careful to make sure that received power will not overload receiver front end.
· measure the frame error rate (FER)

· repeat above for each desired ACI test point following guidelines of requirements (Take measurements at a minimum of +/- 5dB around the ACI specification and/or until the FER specified is achieved.)

· Note each additional point beyond the minimum ACI requirements meeting the Frame Error Conditions is considered the Adjacent Channel Rejection Margin (ACRM)

1.4.4 Reported Results
Reported results should include a plot (and/or table) of PER vs ACI.   Calibration numbers relating to various path losses should also be included.
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