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	173
	Foegelle, Michael
	5.3 
	18.44
	T
	This section attempts to define an environment and procedure for accurate OTA testing, but falls far short of the mark.  The fundamentally flawed assumption is that placing the DUT antenna at the exact point of the reference antenna somehow guarantees that the applied calibration will produce accurate results.  This is far from the case, since the actual radiation pattern of the DUT (not just the antenna, but the DUT body, circuitry, cables, etc. all of which form part of the radiating object) is not known.  The procedure again makes the fundamentally flawed assumption that just because the results are repeatable, that they are accurate.  If the wrong thing is done over and over with the same results, it doesn't make those results right.  While ideally a DUT would have a perfectly symmetrical omnidirectional pattern oriented in the horizontal plane, that is rarely the case.  It can have significant peaks and nulls.  In this case, if the DUT happens to be placed such that it has a peak pointed towards the measurement antenna, it will appear to perform better than another DUT that may have better overall performance but have a null pointed in that direction when placed in the same orientation.  It will even perform differently if oriented differently about its own presumed polarization axis.  Thus, this method as written can be used to obtain any desired result when comparing the performance of two products.  What good is that?  It's not traceable and it's not acceptable.  The only way to guarantee traceable quantitative results that can be compared is to measure the entire radiation pattern of the active device and use that information to provide a total performance metric, rather than one from only one chosen direction, which may or may not be any good.
	Implement the industry standard TRP/TIS measurements that perform the desired active pattern measurements to determine the true performance of the device.  Implement the procedures in 11-06 0131r1.
	

	140
	Foegelle, Michael
	5.3.1
	18.48
	T
	The claim of yielding accurate results is unfounded based on the existing description of the environment and associated test procedures.  Repeatability does not imply accuracy, and it is easy to prove that the assumptions made about the behavior of the DUT can completely invalidate the results even if the path loss has been calibrated and the test is extremely repeatable.
	Correct the environment requirements and associated test procedures so that this statement is true or remove the statement.
	


Reject comments 173, 140.  Resolutions for comments 173 and 140 were presented and rejected repeatedly.  

	142
	Foegelle, Michael
	5.3.1
	19.02
	T
	A shielded room without any losses is unlikely to provide any desirable channel characteristics.  It certainly cannot be calibrated through the methods described here.
	Require a fully anechoic environment for this type of test.
	


Reject comment 142 since intent of COAT is to allow for non-flat channels with multipath if desired.

	143
	Foegelle, Michael
	5.3.1
	19.02
	T
	The document provides no direction on determining the channel characteristics or other performance criteria of the environment.
	Provide a site validation method for determining if the environment is suitable for the desired tests.
	


Reject comment 143 since Task Group suggested rejecting as this is address in 5.3.3.2.

	144
	Foegelle, Michael
	5.3.1
	19.02
	T
	Any antenna used as a reference for calibrating a test environment should be calibrated, not "characterized". 
	Require the use of a calibrated reference antenna.
	


Reject comment 144 since calibrated is a subset of Characterized.  

	145
	Foegelle, Michael
	5.3.1
	19.02
	T
	Is this text proposing that two antennas are used to connect the WLCP to the DUT in an OTA fashion?  One to transmit from the WLCP to the DUT and the other to receive?
	Require the use of a measurement antenna for bi-directional communication to the DUT.  That antenna's performance will be determined as part of the entire path loss between the quiet zone and the WLCP or other test equipment.

	150
	Foegelle, Michael
	5.3.2.1
	19.16
	T
	One calibrated antenna with known boresight gain must be used as a reference for determining the path loss of the environment, including the free-space path loss from the quiet zone, the gain/loss of the measurement antenna, and the cable loss to the WLCP.  The measurement antenna is part of the path loss that will be measured in this process.  Thus, the actual gain of the antenna is not needed.  It is not used to determine the path loss, it is PART of the path loss.
	Correct the terminology to apply appropriate functionality and requirements to each of the two antennas.

	1031
	Lemberger, Uriel
	5.3.2.1
	19.16
	T
	Transmit received reference antenna is not defined and not aligned with the naming of the antennas in the pictures in figures 6 7 and 8
	clearly define each antenna that is used in the tests and use consistence naming of each antenna.

	1036
	Lemberger, Uriel
	5.3.2.2
	20.01
	T
	Naming of antennas in the pictures are not consistent and not clear. 
	rename calibrated antenna to calibration antenna, rename Directional antenna to reference antenna. Add text that both Reference antenna and calibration antenna shall be calibrated and Reference antenna should be directional antenna.

	3
	Ward, Dennis
	5.3.3.1
	20.32
	T
	This step references a transmit reference antenna, but Figure 6 indicates this as a directional antenna.  I believe these are the same radiating element?
	Update Figure 6 to replace Directional Antenna with transmit reference antenna, or update step (b) to state directional antenna, or other mechanism to more clearly define and depict the antenna identified in this step.

	157
	Foegelle, Michael
	5.3.3.1
	20.32
	MT
	This text describes the measurement antenna (the one that will be used during measurements of the DUT/SUT), not the reference antenna (the one used to calibrate the path loss).
	Correct the terminology.

	1037
	Lemberger, Uriel
	5.3.3.2.1
	21.05
	T
	Reference antenna is not defined and not clear to which of the antennas  in figure 7 the text refer to.
	rename the antenna or fixed the text or fix the picture

	166
	Foegelle, Michael
	5.3.3.2.1
	21.51
	MT
	It's apparent that this procedure was the merger of two different submissions.  Step i) is back to calling the reference antenna something else, and step j) does the same for the measurement antenna.
	Make the terms in this procedure consistent with the test & measurement industry vernacular.

	165
	Foegelle, Michael
	5.3.3.2.1
	21.22
	T
	This figure is incorrect and does not match the description of the loopback.  The calibrated antenna would be the antenna used as the reference antenna, and would be the one whose cable needs to be measured with the loopback measurement.  The cabling from the directional measurement antenna is the one that will still be there during the test and thus is not calibrated out in the first step.  The amplifier, if needed for the reference calibration, should also be calibrated out of the loop.  However, this is more difficult and is not called out in the procedure.
	Correct the drawing, remove the amplifier, etc.

	1327
	Malarky, Alastair
	5.3.3.2.1
	21.5
	T
	The diagram in Figure 8 is incorrect.
	The diagram should show the setup with functionality that the clause refers to.

	5
	Ward, Dennis
	5.3.3.2.1
	21.51
	MT
	Step i refers to a characterized (calibration) antenna and Figure 8, but the only antenna shown in Figure 8 is a directional transmitting antenna.
	Update Figure 8 to more closely match the text to which it is referred.  This may include renaming the antenna, or the text to clarify the intent of the step.

	1043
	Lemberger, Uriel
	5.3.3.2.1
	22.01
	T
	The calibration of the path from the "calibrated antenna" in figure 7 to the amplifier is missing.
	Add missing text 

	7
	Ward, Dennis
	5.3.3.2.1
	22.09
	T
	Figure 8 indicates that it is a calibration set up, but it actually appears to be a test Set up, or something else?
	Update Figure 8 to match the verbiage in the clause such as nomenclature of antenna(s), or update the description to show that the figure depicts the test set up, as the devices currently shown are not used for calibration.

	169
	Foegelle, Michael
	5.3.3.2.1
	22.09
	T
	Figure 8 does not illustrate the range calibration configuration.  I'm not sure what it illustrates.
	Remove the figure and replace with the correct figure.

	1326
	Malarky, Alastair
	5.3.3.2.1
	21.01
	T
	One the measurement of the reference antenna cable is addressed.  There should be a similar instruction for the measurement of the calibration antenna cable with amplifier.
	Add a new item after "e" providing similar instructions to "d" and "e' for the cables plus amplifier connected to the calibration antenna.


Comments 145, 150, 1031, 1036, 3, 157, 1037, 166, 165, 1327, 5, 1043, 7, 169, 1326 accepted.  As suggested in 07-2551r5, change the nomenclature of the antennas to SUT, Reference, and Calibration rather than using any other argumentative nomenclature. 
Instruct the editor to make the following changes:

In section 5.3.1, page 19 remove lines 1-3 as shown 

The general setup for tests using this environment comprises a characterized transmit antenna, an RF

shielded room (or anechoic chamber) with the desired channel characteristics, a characterized receive

antenna, a variable attenuator and a network analyzer.

and replace with:

The general setup for tests using this environment comprises of a reference antenna, a SUT antenna, a calibration antenna, an RF shielded room (or anechoic chamber) with the desired channel characteristics, a characterized calibration antenna, and a variable attenuator and a network analyzer.
In section 5.3.2.1, page 19 remove paragraph c) 

c) Characterized transmit/receive reference antennas for WLCP and calibration. The patterns and gains of these antennas should be known to a high degree of accuracy from vendor specification sheets or antenna characterization measurements. These antennas are used for determining the path loss from the quiet zone through the measurement antenna, cables, etc. to the calibrated input or output of the test instrumentation.

and replace with:

c) Characterized reference and calibration antennas for WLCP and calibration. The patterns and gains of these antennas should be known to a high degree of accuracy from vendor specification sheets or antenna characterization measurements. These antennas are used for determining the path loss from the quiet zone through the measurement antenna, cables, etc. to the calibrated input or output of the test instrumentation.
Replace Figure 6 with the following:
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Figure 6 — COAT environment




In section 5.3.3.1, page 20 remove paragraph a) and b) shown here:

a) Confirm that the test environment is free of extraneous noise. A spectrum analyzer with an attached antenna should be used to verify that there is no extraneous noise present throughout the test environment. There should be at least 95dB of isolation between the clean environment and other possible external RF noise sources.

b) Place the transmit reference antenna such that it is in the radiating far field of the SUT.
and replace with: 

a) Confirm that the test environment is free of extraneous noise. A spectrum analyzer with an attached reference antenna should be used to verify that there is no extraneous noise present throughout the test environment. There should be at least 75dB of isolation between the clean environment and other possible external RF noise sources.

b) Place the reference antenna such that it is in the radiating far field of the SUT.
In section 5.3.3.2, page 20, remove lines 40-47 shown here:

The following procedure provides detailed information for precise calibration of an OTA test range using a vector network analyzer, with special attention paid to possible sources of error to ensure that low uncertainty measurements can be made. The range calibration is performed in a two-step process, where first the frequency response of the test equipment and cabling used to perform the calibration is measured and then those components are used along with a calibrated reference antenna to measure the frequency response of the range, measurement antenna, and cabling used in the OTA tests. The difference between these two measurements (in dB) combined with the gain of the reference antenna provides the desired path loss calibration values.

and replace with:

The following procedure provides detailed information for precise calibration of an OTA test range using a vector network analyzer, with special attention paid to possible sources of error to ensure that low uncertainty measurements can be made. The range calibration is performed in a two-step process, where first the frequency response of the test equipment and cabling used to perform the calibration is measured and then those components are used along with a calibration antenna to measure the frequency response of the range, reference antenna, SUT antenna, and cabling used in the OTA tests. The difference between these two measurements (in dB) combined with the gain of the reference antenna provides the desired path loss calibration values.

Replace Figure 7 with the following:
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Figure 7—Example of loop-back configuration for cable calibration





In section 5.3.3.2.1, page 21 remove lines 46 – 54 
NOTE—It is suggested that an array of laser pointing and alignment devices be used to precisely note the location and orientation of the antenna.
h) Remove the SUT from the test environment.

i)  Place a characterized antenna (calibration antenna) in exactly the same location and orientation as the SUT antenna using precise locators (such as laser pointing and alignment devices). See Figure 8.

j)  Measure the path loss and channel characteristics using a network analyzer connected to the transmit antenna and calibration antenna.

and replace with:

NOTE—It is suggested that an array of laser pointing and alignment devices be used to precisely note the location and orientation of the SUT and reference antennas.
h) Remove the SUT from the test environment.

i) Place a characterized antenna (calibration antenna) in exactly the same location and orientation as the SUT antenna using precise locators (such as laser pointing and alignment devices). See Figure 8.

j) Measure the path loss and channel characteristics using a network analyzer connected to the reference and calibration antennas.
In section 5.3.3.2.1, page 22 remove lines 1 – 8 shown

NOTE—The path-loss for any combination of transmit and receive antenna gains is calculated as follows:

   Path Loss = Measured overall loss (dB) – measured cable losses (dB) – transmit antenna gain (dBi) –

 receive antenna gain (dBi)
k) Confirm that the channel characteristics between the transmit reference antenna and the SUT are within ±1dB of the desired values. A network analyzer should be used to measure channel characteristics. The data and plots from the network analyzer should be retained for inclusion in the results.

and replace with:
NOTE—The path-loss for any combination of SUT and reference antenna gains is calculated as follows:

Path Loss = Measured overall loss (dB) – measured cable losses (dB) – SUT antenna gain (dBi) – reference antenna gain (dBi)
k) Confirm that the channel characteristics between the transmit reference antenna and the SUT are within ±1dB of the desired values. A network analyzer should be used to measure channel characteristics. The data and plots from the network analyzer should be retained for inclusion in the results.
Replace figure 8 with:
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Figure 8 — Typical range calibration configuration




In 5.3.4 Page 23 remove lines 5 – 11 shown below:

Only one variation should be tested at a time.

As an alternative, the antenna associated with the SUT may be used in lieu of a reference receiver antenna to characterize the environment, provided that the characteristics of the SUT antenna is known to a high degree of accuracy. If the SUT antenna is utilized for characterization in this manner, system effects due to the packaging of the SUT will very likely be calibrated out. Therefore, if the SUT antenna is utilized for characterizing the environment, this should be noted in the test report.

and replace with:

Only one variation should be tested at a time.
As an alternative, the SUT antenna may be used in lieu of a reference receiver antenna to characterize the environment, provided that the characteristics of the SUT antenna is known to a high degree of accuracy. If the SUT antenna is utilized for characterization in this manner, system effects due to the packaging of the SUT will very likely be calibrated out. Therefore, if the SUT antenna is utilized for characterizing the environment, this should be noted in the test report.
	148
	Foegelle, Michael
	5.3.2.1
	19.11
	MT
	A screen room is different from a shielded room and typically does not have 95 dB of shielding effectiveness.
	Remove the term "screen".  "An RF shielded room, ….", "… of the shield…"
	

	149
	Foegelle, Michael
	5.3.2.1
	19.11
	T
	Shielded rooms without an absorber lining are not suitable for this test environment.
	Remove references to shielded rooms beyond that of the shield around an absorber lined room.
	


Reject comments 148, 149 since options are given for various channel characteristics.  Anechoic chambers are allowed if they yield the desired characteristics although absorber is not required.

	946
	Ammann, Keith
	5.3.2.1
	19.11
	T
	An "RF shielded room" is NOT a reliable over-the-air environment.  Figure 6 shows an "RF shielded screenroom" with part of it "lined with RF absorbant material".  This still isn't an adequate, repeatable, over-the-air environment.  Even directional antennas have sidelobes and backscatter that will cause reflections off the metallic walls.  An anechoic chamber or properly constructed open air test site (OATS) would be examples of over-the-air environments that could be reasonably calibrated for repeatable results.  People, equipment racks, etc. will also impact this kind of environment and reduce the repeatability.
	Hopefully these issues are well understood, and people doing this sort of testing would take appropriate precautions, however, this document should mention these issues since not everybody referencing the document will have that level of experience.

	1113
	Matta, Sudheer
	5.3.2.1
	19.11
	T
	Testing in anything other than a fully anechoic chamber is rather useless. The reflections affect the test quite a bit. 
	Change the first sentence to "An RF sheilded anechoic chamber" or something similar in the spirit of the comment


Reject comment 946, 1113 since multipath channels can be repeatable.

	530
	Ojard, Eric
	5.3.2.1
	19.12
	T
	start and end frequencies of "frequency band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "frequency band being tested"

	660
	Aldana, Carlos
	5.3.2.1
	19.12
	T
	start and end frequencies of "frequency band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "frequency band being tested"

	777
	Moorti, Rajendra
	5.3.2.1
	19.12
	T
	start and end frequencies of "frequency band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "frequency band being tested"


Counter comments 530, 660, 777.  Change ‘in the frequency band being tested’ to ‘over the channel frequencies being tested’.

	532
	Ojard, Eric
	5.3.2.1
	19.41
	T
	start and end frequencies of "band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "band being tested"

	662
	Aldana, Carlos
	5.3.2.1
	19.41
	T
	start and end frequencies of "band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "band being tested"

	779
	Moorti, Rajendra
	5.3.2.1
	19.41
	T
	start and end frequencies of "band being tested" are ambiguous.  does this imply regulatory bands like ISM & UNII?  or does it imply the applicable channels for the PHY (e.g., clause 17 vs 19)?
	Specify start and end frequencies of "band being tested"

	949
	Ammann, Keith
	5.3.2.1
	19.41
	T
	On p.20 (line 35) it says to "confirm a flat channel (ripple < +/-0.5dB) in the RF channel or channels being used for the test".  So, on p. 19 is the +/- 0.5dB referring to the whole 5GHz band or just across a single RF channel modulation bandwidth?

In general the terms "band" and "channel" can be confusing when discussing over the air testing.  "Band" could refer to the whole 5GHz band or one of the commonly defined sub-bands (e.g., 5-15-5.25GHz), or the bandwidth of the modulated signal.  "Channel" can refer to the center frequency of an RF carrier (e.g. channel 36), or it could refer to the characteristics of an "RF channel" (e.g. path loss and delay spread).  For example, the statement referenced above uses the term "channel" 3 times, with at least 2 different meanings.
	Add definitions specifying what is meant by "Band" and "Channel".  Additionally, clarify the referenced text.


Counter comments 532, 662, 779, 949. Change ‘test environment for band being tested’ to ‘test environment for channel frequencies being tested’.

	431
	Victor, Dalton
	5.3.2.1
	19.21
	T
	Calibration antenna's characteristics are not specified
	Specify that calibration antenna should be approximately unity gain.
	


Reject comment 431 since it doesn’t make sense.

	1032
	Lemberger, Uriel
	5.3.2.1
	19.34
	T
	Turn table is not applicable in case of more than one antenna in the DUT since each antenna has different pattern and different distance from the WLCP directional antenna. Also the calibration process cannot provide a consistent method of calibration for different DUT platforms.
	add text that measurement are comparable when comparing different DUT in the same platform with the same antenna system.


Reject comment 1032 since suggested resolution doesn’t match comment and commenter has not elaborated.

	1033
	Lemberger, Uriel
	5.3.2.1
	19.34
	T
	Turn table is not applicable in case of more than one antenna in the DUT since each antenna has different pattern and different distance from the WLCP directional antenna. Also the calibration process cannot provide the same antenna gain and path loss from the WLCP antenna for all locations of the DUT antennas.
	add text that the described calibration method is applicable for DUT/SUT with one antenna only

	1040
	Lemberger, Uriel
	5.3.3.2.1
	21.5
	T
	How this calibration is done for more than one antenna on the platform? 
	clarify

	1041
	Lemberger, Uriel
	5.3.3.2.1
	21.5
	T
	How multiple antennas calibration results should be used 
	clarify

	1047
	Lemberger, Uriel
	5.3.3.2.3
	22.42
	T
	which of the calibrated path losses? Each antenna of the SUT/DUT has different path loss.
	Define in a clear and repeatable way how to use multiple calibration values in the same test.
	


Accept comments 1033, 1040, 1041, 1047.  In section 5.3.4, the need to recalibrate when any modifications are done in orientation covers turntable usage as it would change orientation. Also, we suggest the following wording to further clarify how multi-antenna usage should be handled.

In 5.3.3.1 page 20 remove line 33 shown below:

c) Confirm that the entire SUT can be encapsulated within the measured RF quiet zone.
Replace with:

c) Confirm that the entire SUT can be encapsulated within the measured RF quiet zone. If the channel characteristic is not uniform for the case of multiple antennas in the quiet zone, it is recommended to calibrate each pairing of SUT to reference antenna and account for these path losses in per antenna pairing.
	1034
	Lemberger, Uriel
	5.3.2.1
	19.34
	T
	Turn table is a must for testing DUT with different platforms because each device has different antenna pattern and there is no reason to prefer a specific angle of the antenna, and there is no way to compare different devices with different antenna pattern. Measuring one point has no meaning since it is not rpeatble between different DUTs.
	make the usage of rotation table mandatory and copy same methodology used in OTA environments regarding the usage of the turn table except that here the rotation cannot be continuous and calibration should be repeated for each rotation angle measurement.

	1051
	Lemberger, Uriel
	5.3.4
	23.03
	T
	averaging over 360 rotation of the DUT/SUT is required to get comparable results between DUTs, a single angle provides random incomparable antenna gain of the DUT.
	Add 360 degrees rotation to the baseline


Counter comments 1034 and 1051 since device can be re-oriented without using a turntable.  Also add the following modification to the optional turntable to clarify its usage.

In 5.3.3.1 page 19 remove line 34 shown below:

3) Turntable capable of rotating the DUT/SUT 360°.
Replace with:

3) Turntable capable of rotating the DUT/SUT 360° and being stopped at various rotation angles. The path loss for each orientation will need to be measured and accounted for each orientation of the turn table.
	1035
	Lemberger, Uriel
	5.3.2.1
	19.35
	T
	Like my previous comments on 5.3.2.1, spherical positioning has no meaning for a system with more than one antenna.
	either remove this option or add text that this is applicable for DUT/SUT with one antenna only


Accept comment and remove lines 19.35 and 19.36.

	1029
	Lemberger, Uriel
	5.3.2.1
	19.43
	T
	Clause 5.2 includes table 2 with many important parameters that are essential for test. Similar information is needed also for COAT.
	Add informatio in table (or other format) that includes the data in table 2 with the applicable values for the enviroment dscribed in clause 5.3


Reject comment 1029 since the only thing that matters is the channel characteristic.  Table 2 tries to approximate a repeatable channel whereas COAT already provides a repeatable channel.

	155
	Foegelle, Michael
	5.3.3.1
	20.29
	T
	What's the definition of "free" of extraneous noise?  What level is allowed for extraneous noise?  95 dB of isolation is insufficient if there's a +50 dBm transmitter right outside the shield.  Why is this requirement repeated here?  Other sections of the document place a requirement on the allowed noise level.
	Indicate the allowed noise level (and how it's measured) or remove this requirement since it makes no sense.


Accept comment 155 and change “no extraneous noise present” to “no extraneous noise >-164dBm/Hz”.

	158
	Foegelle, Michael
	5.3.3.1
	20.32
	MT
	The measurement antenna should be pointing to the DUT, especially since it's required to be directional by other parts of this section.
	Re-write the bullet to indicate placement and orientation.


Accept comment 158 and append “and pointing towards SUT” to the sentence.

	159
	Foegelle, Michael
	5.3.3.1
	20.34
	T
	What measured RF quiet zone?  No method or requirement for site validation was provided, nor was any indication of how such a QZ is determined.
	Add requirements for the quiet zone (dimension, uniformity, etc.) and at least reference site validation methods.


Reject comment 159 since quiet zone measurement methodology is outside of the scope of TGT.

	952
	Ammann, Keith
	5.3.3.2.1
	21.13
	T
	The statement is made to set the analyzer "to measure at least one data point per MHz of frequency span".  However, in 5.3.5, p. 20, it states that the number of points should provide resolution of 100kHz or less.
	Make the measurement criteria consistent.

	1038
	Lemberger, Uriel
	5.3.3.2.1
	21.13
	T
	The requirement here for at least 1 MHz steps is not aligned with the requirement in 5.3.5
	Modify the step to 100 KHz.

	1052
	Lemberger, Uriel
	5.3.5
	23.17
	T
	100KHz is not aligned with 5.3.3.2.1 d)
	make them both 100KHz


Reject comments 952, 1038, 1052 since section 5.3.3.2.1 refers to characterizing the cable whereas section 5.3.5 refers to characterizing the OTA RF channel.  The resolution bandwidths do not have to be the same for both measurements.  

	167
	Foegelle, Michael
	5.3.3.2.1
	21.43
	T
	These steps are not needed.  They make assumptions about the DUT and requirements on the calibration process based on the DUT, rather than calibrating the range and placing the DUT within the test volume as required.  Note that no requirement has been placed on the orientation of the measurement antenna, such that if a single linearly polarized antenna is used, the antenna could be perpendicular to the DUT antenna.  The assumption of these steps is that details are known about the DUT antenna that may not be known, and that the DUT antenna has properties similar to the reference antenna, both of which are unlikely.
	Eliminate the requirements on knowing information about the DUT in order to calibrate the range.  Instead, change the test procedure to ensure that the DUT is positioned as needed or that the appropriate polarizations are measured using a dual polarized antenna.


Accept comment 167.  Add d) Testing with reference antennas of different polarizations

to section 5.3.4.
	36
	Pirzada, Fahd
	5.3.3.2.1
	21.45
	T
	802.11 device may have embedded antennas so that the precise location and orientation of the SUT antenna cannot be determined without destroying the device. How do we determine the precise location and orientation?
	Clarify

	37
	Pirzada, Fahd
	5.3.3.2.1
	21.51
	T
	How can we place the characterized antenna in "exactly" the same location and orientation as the SUT antenna when the ARP and "exact" location of the SUT antenna is not known. 
	Provide specific error margins that arise from the inability to place the characterized antenna in the "exact" location. 

	39
	Pirzada, Fahd
	5.3.3.2.2
	22.32
	T
	How can we place the SUT at the exact position of the calibration antenna if the SUT has multiple antennas and the location of these SUT antennas may not be known?
	Clarify

	1045
	Lemberger, Uriel
	5.3.3.2.2
	22.32
	T
	The calibration reference antenna doesn't have the same shape and volume as the DUT/SUT antenna. How can you place the SUT such that the antenna occupies exactly the same location?
	Clarify in a way that would be repeatable for every device that is tested and has from one antenna to multiple antennas with varieties of sizes and shapes.

	1046
	Lemberger, Uriel
	5.3.3.2.2
	22.32
	T
	Orientation is a vague word with multiple meanings
	Define in a clear and repeatable way what orientation means and how to use exactly the same orientation as the calibration antenna.


Counter comments 36, 37, 39, 1045, 1046.  Add to item i) in section 5.3.3.2.1:
If the antenna location within the device is not known, place the calibration antenna at the location of the center of the device.  The margin of error increases with the uncertainty of the position of the antennas within the SUT.

	1182
	Emmelmann, Marc
	5.3.3.2.1
	21.51
	T
	A SUT consists of a set of DUTs (e.g.  client and AP). How can a single characterized antenna be placed in exactly the same location and orientation as the SUT antenna of the SUT may consist of several DUTs and thus have several antennas?
	Please clarify

	1196
	Emmelmann, Marc
	5.3.3.2.2
	23.1
	T
	A SUT consists of a set of DUTs (e.g.  client and AP) and thus usually has several antennas; but herein, a single SUT antenna is referred to.
	Please clarify


Reject comments 1182, 1196.  SUT refers to a single system (device) in this case.

	170
	Foegelle, Michael
	5.3.3.2.2
	22.27
	T
	Placing the DUT is not calibration step 2.  Step 2 is measuring the path loss of the range using the reference antenna.  Step 1 was measuring the path loss of the calibration cables used to perform step 2.
	Remove this or change the title and steps.


Accept comment 170. Change title of section 5.3.3.2.1 to Calibration Step 1: Calibrating cables and measuring path loss
	172
	Foegelle, Michael
	5.3.3.4
	23.07
	T
	The DUT/SUT antenna is unlikely to be a calibrated reference antenna.  Why would its use as such be allowed?  The radiation pattern of the DUT antenna on a cable should not be assumed to be the same as that of the DUT with antenna attached.  It won't be.  
	Remove this allowance.
	


Reject comment 172.  DUT/SUT antennas are not being used for calibration purposes and are never connected to cables other than in the DUT/SUT.

	168
	Foegelle, Michael
	5.3.3.2.1
	22.02
	T
	This equation is WRONG!  Path loss = measured loss - items removed from the measurement system.  The overall loss includes the free space path loss (not the desired quantity) the gain of the reference antenna, the gain of the measurement antenna, the loss of cables between the measurement antenna and the WLCP (the test cables), and cables used to connnect the reference antenna and test cables to the VNA (calibration cables).  The path loss of the range is given by the measured loss minus the loss of the calibration cables and the gain of the reference antenna, both of which are no longer part of the test system with the DUT/SUT is placed there.  
	Correct this equation and the associated procedure to make it clear.  The correct procedure can be found in 11-06-0131r1

	171
	Foegelle, Michael
	5.3.3.3
	22.41
	T
	How is the path loss "used" here?  Given the formula was incorrect and no formula for the use of the path loss is applied, it's unlikely it will be "used" correctly.
	Describe how to apply the measured path loss to determine the required information about the DUT's RF OTA performance.


Reject comments168, 171.  Investigated path loss equation and it is correct as written.

	1049
	Lemberger, Uriel
	5.3.4
	23.01
	T
	Calibration and Tx power measurement in one attenuation level is not sufficient
	Add repeat calibration and Tx power measurement for each attenuator step.


Counter comment 1049.  Tx power should be measured at each measurement point (attenuation level) but channel measurement is not required.

Remove bullet a) from section 5.3.4.  Add bullet “g) Variable Attenuator” to section 5.3.2.1, required equipment.
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Abstract


This draft text addresses comments on section 5.3.


The number of CIDs resolved by this document is 60.


Accepted: 145, 150, 1031, 1036, 3, 157, 1037, 166, 165, 1327, 5, 1043, 7, 169, 1033, 1040, 1041, 1047, 1035, 155, 158, 167, 170


Countered: 530, 660, 777, 532, 662, 779, 949, 1034, 36, 37, 39, 1045, 1046, 1051, 1326, 1049


Rejected: 173, 140, 142, 143, 144, 148, 149, 946, 1113, 431, 1032, 1029, 159, 952, 1038, 1052, 1182, 1196, 172, 168, 171
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