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1 Resolution for Comment [2] ID# 155
Here is the text of the comment

	ID
	Clause
	T or E
	Part of Not Ready?
	Comment
	Suggested Remedy
	Resolution
	Resolution Text

	155
	6.2,6.5,6.6
	T
	Y
	For Throughput testing, a basic procedure should be developed and then desired modifications should be pointed out to cover the various scenarios covered in section 6.2, 6.5 and 6.6
	Combine sections 6.2, 6.5 and 6.6 into one section making changes such that the one section covers the required modifications while not being redundant in other sections
	Deferred
	9/21/2006 - S. Tolpin and M. Kobayashi to work together to implement comment and bring a proposed revision to the group.


CIDs 175, 150 and 151 are similar to CID 155.

The following text introduces restructuring changes in sections 6.2, 6.5 and 6.6 by combining all these sections in the section 6.X.  It also adds the Throughput versus Received Power in a COAT Environment metric.
6.X Throughput measurement

This clause specifies the generic definitions for throughput measurement that referenced later in clauses 6.2, 6.5 and 6.6 

6.X.1 Introduction and purpose

The throughput is measured as the average data payload successfully transferred from the MAC SAP of the DUT to the MAC SAP of the WLCP, or to the MAC SAP of the DUT from the MAC SAP of the WLCP, for a specific test condition.

This test is applicable to wireless clients, and provides the basic measure of their ability to transmit and receive frames without loss across their wireless interface. This test is applicable to IBSS (Independent BSS) as well as infrastructure BSS client configurations. If an IBSS client is being tested, the results determine the ability of the client to exchange data traffic with another IBSS client. In infrastructure mode, the results determine the ability of the client to exchange data with an AP.

The setup comprises the DUT and a WLCP. The WLCP is a reference AP for infrastructure BSS configurations, or a reference client for IBSS configurations. 

6.X.1.1 Throughput versus attenuation in a conducted environment

The purpose of this test is to determine the throughput of a DUT at different attenuation levels (which implies different received signal power, as measured at the antenna connector of the DUT), when handling unicast WLAN data frames that are confined to the wireless medium.

The DUT and the WLCP are connected by means of a controllable attenuator, using cables. Both the DUT and the WLCP are isolated by a shielded enclosure (or enclosures). A test controller is connected to the DUT, the WLCP and the controllable attenuator for purposes of traffic generation, analysis and control of received power using attenuation.

Two additional metrics may also be measured: the retry rate and the non-acknowledged rate.

6.X.1.2 Throughput versus receive power in a COAT environment
The purpose of this test is to determine the throughput performance of the DUT at various values of received power at the DUT’s antenna in an Calibrated Over the Air Testing (COAT) environment when handling unicast WLAN data frames. The attenuation reduces the received power level of the communication test signal at the DUT. Thus this test enables the throughput versus received power of the DUT to be represented in a real-life OTA scenario.

6.X.1.3 Throughput versus attenuation in an OTA environment

The purpose of this test is to determine the throughput performance of the DUT at various values of attenuation (which implies various levels of received power of the communication test signal at the DUT) in an OTA shielded test enclosure, when handling unicast WLAN data frames. The attenuation reduces the received power level of the communication test signal at the DUT. Thus this test enables the throughput versus range performance of the DUT to be represented in a real-life scenario. 

This test is also usable for comparing the performance of different wireless APs (in infrastructure BSS mode), or different wireless clients (in IBSS mode), if the same reference DUT is used for the tests.

The WLCP is connected by means of cables to an external antenna through a controllable attenuator. The WLCP is enclosed in a shielded enclosure to minimize interference from extraneous signals. The DUT and the external antenna are placed in another shielded enclosure to allow LOS transmission of communication test signals from the external antenna to the DUT.

The communication test signal is generated by the WLCP when measuring downlink throughput performance. The communication test signal is generated by the DUT when measuring uplink throughput performance. The throughput performance is then measured for various levels of attenuation provided by the controllable attenuator.

6.X.1.4 Throughput versus range in an OTA environment

The purpose of this test is to determine the throughput performance of the DUT, when handling unicast WLAN data frames, at different ranges in various OTA test environments: indoor LOS, indoor non-LOS, and outdoor LOS. This test provides the best representation of an end-user experience with the performance of a wireless device. 

This test is also usable for comparing the performance of different wireless APs (for BSS), or different wireless clients (for IBSS), if the same reference DUT is used for the tests.

The communication test signal is generated by the WLCP when measuring downlink throughput performance. The communication test signal is generated by the DUT when measuring uplink throughput performance.

6.X.2 Test configuration

This subclause describes test configurations of throughput tests for different environments.
6.X.2.1 Throughput versus attenuation in a conducted environment
< from this point include test from [2] 6.3.2, 6.3.2.1, 6.3.2.2, 6.3.2.3 and 6.3.2.4 >

6.X.2.2 Throughput versus receive power in a COAT environment
< from this point include test from [2] 5.2.2.1>

6.X.2.3.1 Throughput versus attenuation in an OTA environment
< from this point include test from [2] 6.6.2, 6.6.2.1, 6.6.2.2,  6.6.2.3 and 6.6.2.4 >
6.X.2.4.1 Throughput versus range in an OTA environment
< from this point include test from [2] 6.7.2, 6.7.2.1, 6.7.2.2,  6.7.2.3 and 6.7.2.4 >
6.X.3 Approach
6.X.3.1 Configuration parameters

This subclause provides a list of DUT setup parameters applicable to throughput measurement

6.X.3.1.1 Baseline configuration

The baseline DUT setup that should be configured, measured and reported whenever this test is performed is as follows:

a)
Maximum transmit power setting for the DUT and the WLCP.

b)
RTS threshold set to maximum MAC frame size.

c)
Fragmentation threshold set to maximum MAC frame size.

d)
MAC QoS and service priority disabled.

e)
No security (Open System authentication).

f)
No power management (i.e., active mode).

g)
Periodic scanning disabled if possible.

6.X.3.1.2 Modifiers

The baseline DUT setup parameters may be modified as follows to enable additional trials to be performed for this test.

a)
Transmit power settings: 25%, 50% and 75% of maximum.

b)
RTS threshold: 256, 512, 1024, 1528 and 2048 octets.

c)
Fragmentation threshold: 256, 512, 1024, 1528 and 2048 octets.

d)
MAC QoS and service priority enabled.

e)
Security usage: WEP-40, WEP-104, TKIP, CCMP.

f)
Power save mode

Only one variation should be tested at a time.

6.X.3.2 Test conditions

The test conditions used while performing this test are as follows:

a)
Frame sizes used in test traffic: 128, 256, 512, 1024, 1528 and 2048 octets.

b)
Attenuation values: minimum, maximum and step (typical: minimum 0 dB, maximum 100 dB, step 1 dB), or Range values: minimum, maximum and step (typically: minimum 1 meter, maximum 150 meters, step 10 meters

c)
 Duration of measurement for each range or attenuation: minimum 1 minute, maximum 3 minutes.

d)
Traffic directions: either unidirectional to/from the DUT, or bidirectional.

e)
Traffic type: TCP or UDP.

f) 
The turn table, if available, is operated at a specified speed (measured in revolutions per minute).

6.X.3.3 Calibration Procedure for Throughput in a COAT Environment

The calibration and setup requirements for COAT throughput measurements are as described in 5.2.3.3.1, 5.2.3.3.2 and 5.2.3.3.3.

6.X.3.4 Measurement procedure

The DUT is first set up according to the baseline configuration, using an initial combination of test conditions, and is associated with the WLCP. The following steps are then performed:

a)
The current attenuation or range value is set to the minimum value as per 6.X.3.

b)
The traffic generation device generates data traffic at a rate higher than or equal to the maximum theoretical throughput for specific frame sizes during the required duration. The downlink throughput is measured at the DUT and recorded.

c)
The DUT generates data traffic at a rate higher than or equal to the maximum theoretical throughput for specific frame sizes during the required duration. The uplink throughput is measured at the traffic generation device and recorded. 

d)
The attenuation or range value is increased by the step amount, thereby decreasing received power.

e)
Steps a) through d) are repeated until the attenuation or range value exceeds the maximum value as per 6.X.3.2
The measurements are repeated for each combination of frame size and test traffic direction. Each trial represents a different set of test conditions and is reported separately.

After the baseline DUT configuration has been tested, the tester may repeat the process with a new configuration, until the desired number of different DUT configurations has been exercised.

6.X.3.5 Reported results

This clause describes reported results of throughput tests for different environments.
6.X.3.5.1 Throughput versus attenuation in a conducted environment
< from this point include test from [2] 6.3.3.4 >

6.X.3.5.2 Throughput versus receive power in a COAT environment
Test results for a throughput vs received power in a COAT environment should be in the form of a table and/or plot of throughput vs received power.  Power should be reported or plotted in dBm and throughput should be plotted in Mbits/sec.  The report should also provide DUT and traffic generation device details such as the manufacturer and type, BIOS type and version, OS type and version, WLAN driver, etc.  When possible, one should also report the PHY rate being used at each measurement point.  Direction of data traffic flow should also be noted for each test.
6.X.3.5.3 Throughput versus attenuation in an OTA environment
< from this point include test from [2] 6.6.3.4 >
6.X.3.5.4 Throughput versus range in an OTA environment 
< from this point include test from [2] 6.7.3.4 >
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Abstract


This document contains the proposal for resolution of the comments to draft P802.11.2-D0.10. The comments are referenced in the document IEEE 802.11-06-0872r15 CID 155, 151,150,175.
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