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Abstract

This document provides a methodology for creating path loss in a Calibrated Over Air Test (COAT).  The purpose of this document is to define a procedure that will result in repeatable, reliable and comparable results.  This methodology is to be applied when executing a COAT test of a metric or sub-metric. All text presented is to be inserted into the TGT recommended practice document with editorial changes.
 
1 Calibrated Over Air Test (COAT) Methodology
1.1 Introduction and Purpose
This section outlines a methodology for doing consistent and reliable path loss measurements for a COAT.  The methodology is designed to be easily repeatable in time and location while yielding accurate results.  This methodology is to be used for COAT measurements of metrics and sub-metrics as outlined in the 802.11T specification.
The general setup for tests using this methodology is comprised of a characterized transmit antenna, an RF shielded room (or anechoic chamber) with desired channel characteristics, a characterized receive antenna, a variable attenuator and a network analyzer.
1.3 Test Configuration
1.3.1 Resource Requirements
The following equipment is required to carry out tests using this methodology:

· An RF shielded screen room (or anechoic chamber).  Isolation in the frequency band being tested between the inside and outside of the screen room should exceed -95dB.
· In the case of a RF shielded screen room, measurements should be taken to create a flat channel charactistic with less than +/-0.5dB ripple within the test environment for the band being tested
· A traffic generator (reference node) capable of associating with the wireless interface(s) of the DUT and generating traffic at the desired rate

· Characterized transmit/receive antennae.
· Antenna pattern and gains must be known to a high degree of accuracy for characterized antennae

· Tools to be used for precise position and orientation placement (eg. mounted lasers)
· Network Analyzer.
1.3.2 Test Environment
The methodology described here provides one of several possible test environments which can be used by other metric and sub-metric test procedures.
1.3.3 Permissible Error Margins and Reliability of Test
Prior to beginning of the test, the test equipment described above shall be calibrated, and all test software verified. The calibration date of all equipment should be noted in the test report for a given metric. The test setup may be monitored during the test to ensure that the test conditions do not change.

1.4 Approach
1.4.1 Configuration Parameters
This test methodology applies to any configuration in which COAT will be performed.
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:

· Fixed path loss (received power)

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.

· Variable Attenuation (received power)
· Multiple channels/bands of operation

· Orientation

1.4.2 Test Conditions
This methodology describes a test environment and as such does not have a particular test condition. Other test conditions can be applied in addition to the test environment suggested.

While performing tests in this environment, the test condition shall comply with the following 
· Confirm flat channel (Ripple < +/-0.5dB) in the band being tested
1.4.3 Procedure

The following procedure includes instructions for preparing the environment, calibrating the environment, precisely placing the SUT and measuring performance.  This procedure is to be used in conjunction with a metric or sub-metric’s test procedure.
1.4.3.1 Preparation of Environment
· Confirm that test environment is free of extraneous noise.  

· A spectrum analyzer with an attached antenna should be used to confirm that there are no extraneous noises present throughout the test environment. 
· There should be at least -95dB of isolation between the clean environment and other possible external extraneous RF noise.

· Place transmit (TX) antenna such that it is in the far field of the SUT (at least 10 wavelength is recommended)

· Confirm that the entire SUT can be encapsulated within the measured RF quiet zone
1.4.3.2 Calibrating Environment

· Place SUT in quiet zone as close to the center at possible while ensuring that the entire SUT is encapsulated by the quiet zone
· Precisely note the position and orientation of RX antenna

· It is suggested that an  array of lasers are used to precisely note the location and orientation of the antenna

· Remove SUT from test environment

· Place characterized antenna (calibration antenna) in exactly the same location and orientation as the SUT antenna using precise locators such as lasers.
· Measure path loss and channel characteristics using Network Analyzer connected to TX antenna and calibration antenna. 
· Confirm that the channel characteristics between the xmit antennae and the SUT are within +/-1dB of desired metric. 

· Use a network analyzer to measure channel characteristics.  Save data and plots from network analyzer for inclusion into the test results report.

1.4.3.3 Placing SUT
· Remove calibration antenna

· Place SUT such that SUT receive antenna is in the exact same location and orientation of calibration antenna during path loss and channel characteristic measurement using lasers or other precise position and orientation placement system

1.4.3.4 Measuring Performance
· Perform test as outlined in metric or submetric test procedure using calibrated path loss which was measured during calibration procedure.
· Care should be taken to allow enough time for the DUT to recover and return to a normal state between trials.
· The environment should be calibrated for every frequency band (channel) and orientation before testing

1.4.4 Reported Results
This section outlines a methodology and therefore does not have traditional results to report.

1.4.4.1 Specific Reporting Requirements
Test results from using COAT methodology should include data and/or plots of every tested channel’s characteristics.  Enough points should be taken to give a resolution bandwidth that is better than 100kHz.
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