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  CID        Sec.            Pg.     Ln.             Comment                     Proposal                          Proposed Resolution

	183
	20.3.20.7.4
	296
	
	The transmit EVM does not measure the isolation between the transmit chains. Isolation is a critical parameter that can cause a key hole effect thereby reducing the effective channel rank and affect performance. 
	Use the same EVM procedure upto step c) then compute the cross correlation between the signals choosing two of them at a time  and divide by the product of the  square root of the energies in the two chosen signals. Take the absolute value of this number and it shall be less than -25dB without antennas.
	Reject. Reason for rejection: EVM test will not fully capture this effect. Receiver sensitivity test would be more appropriate. Transmit chain leakage increases the condition number of the effective channel and therefore increases required SNR for the separation of the spatial multiplexing streams.


	1612
	20.3.20.7.3
	296
	44
	There is a description of "In this table, the number of spatial streams is equal to the number of transmit antennas." But this is not necessary. For example, some devices may have 4 transmit chains (antennas) but support only 3 spatial streams. Even if we remove this sentence, there is no problem because equation (20-89) shown EVM value shall be measured using average of spatial streams.
	Remove "In this table, the number of spatial streams is equal to the number of transmit antennas." 
	Counter.  Modify the sentence and include “utilized” transmit/receive ports to address the case in the comment with 4 Tx antennas and 3 spatial streams. 


Suggested resolution: Counter.
TGn Editor: on page 296, line 44, modify the text as follows:
“In this table, the number of spatial streams is equal to the number of transmit antennas. The number of spatial streams under test shall be equal to the number of utilized transmitting STA antenna (output) ports and also equal to the number of utilized testing instrumentation input ports. In the test NSS = NSTS with equal modulation MCSs shall be used. Each output port of the

transmitting STA shall be connected through a cable to one input port of the testing instrumentation.”

	1613
	20.3.20.7.4
	297
	44
	According to the equation (20-89), we cannot measure EVM for unequal modulation (MCS>32). I believe that MCSs using unequal modulation are not necessary to measure EVM, because it could be as good as MCSs using equal modulation.
	Add statement that this EVM test shall be done only for MCSs using equal modulation.
	Accept in principle. See CID 1612 proposed resolution.


	1614
	20.3.20.7.4
	297
	44
	In the equation (20-89), N_SS is used. However, if STBC is used, how to measure this ?
	Replace "N_SS" with "N_STS" in this equation.
	Reject. Reason for the rejection: the test is defined for Nss = Nsts to simplify the testing procedure. For example, in the case of Ntx = 4 and Nss = 3, receiver may have Nrx = 3, in which case special channel coupling matrix has to be defined for the EVM test, wich complicates the testing procedure and spec. This is clarified in the CID 1612 proposed resolution.


	1918
	20.3.20.7.4
	296
	
	The transmit EVM does not measure the isolation between the transmit chains. Isolation is a critical parameter that can cause a key hole effect thereby reducing the effective channel rank and affect system performance. 
	Use the same EVM procedure up to step c), then compute the cross correlation between the signals, choosing two of them at a time, and divide by the product of the  square root of the energies in the two chosen signals. Take the absolute value of this number and it shall be less than -25dB without antennas.
	Duplicate of CID 183. Reject. 


	2740
	20.3.20.7.3
	296
	41
	"The relative constellation RMS error, averaged over subcarriers, OFDM frames, and spatial streams shall not exceed a data-rate dependent value according to Table n74 (Allowed relative constellation error versus constellation size and code rate)."   How is the averaging done?
	Indicate how the constellation error is averaged.
Or reference 20.3.20.7.4 if that is where the averaging is defined.
	Reject. Reason for rejection: Eq. 20-89 shows averaging mathematically.


	2741
	20.3.20.7.3
	296
	44
	"In this table, the number of spatial streams is equal to the number of transmit
antennas."

But the table doesn't mention spatial streams.
	Please clarify.  or remove "In this table, ".
	Counter, accept in principle.


Suggested resolution: Counter, accept in principle.
TGn Editor: on page 296, line 44, modify the following text:.
“In this table, tThe number of spatial streams is equal to the number of transmit antennas.”
	2742
	20.3.20.7.4
	296
	52
	"The transmit modulation accuracy test shall be performed by instrumentation capable of converting the transmittedsignals into a streams of complex samples at 40 Msample/s or more, with sufficient accuracy in terms of I/Q arm amplitude and phase balance, dc offsets, phase noise, analog to digital quantization noise, etc."


You can't say "shall ... etc".   It's an open-ended normative requirement.
	List everything that's relevent to the test and remove the etc.
	Counter. Remove "etc" in the sentence.


Suggested resolution: Counter
TGn Editor: on page 296, line 52, modify the following text:.
“The transmit modulation accuracy test shall be performed by instrumentation capable of converting the transmitted signals into a streams of complex samples at 40 Msample/s or more, with sufficient accuracy in term of I/Q arm amplitude and phase balance, dc offsets, phase noise, and analog to digital quantization noise, etc.”
	2998
	20.3.20.7.4
	296
	
	The transmit EVM does not measure the isolation between the transmit chains. Isolation is a critical parameter that can cause a key hole effect thereby reducing the effective channel rank and affect performance. 
	Use the same EVM procedure upto step c) then compute the cross correlation between the signals choosing two of them at a time  and divide by the product of the  square root of the energies in the two chosen signals. Take the absolute value of this number and it shall be less than -25dB without antennas.
	Duplicate of CID 183. Reject.


	3395
	
	297
	45
	In eq. 20-89, EVM is measured for all the spatial streams instead of space time streams. 
	Modify the equation to measure over all space time streams.
Change i_{SS} = 1 to N{SS} changed to i_{STS} = 1 to N_{STS}. Also require  modification the defintion of the variables i_{SS} in the following sentences
	Reject. Reason for the rejection: the test is defined for Nss = Nsts to simplify the testing procedure. For example, in the case of Ntx = 4 and Nss = 3, receiver may have Nrx = 3, in which case special channel coupling matrix has to be defined for the EVM test, wich complicates the testing procedure and spec. This is clarified in the CID 1612 proposed resolution.
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Abstract


This submission suggests resolutions of LB97 PHY comments related to the sub-topic EVM. The following CIDs are addressed: 183, 1612, 1613, 1614, 1918, 2740, 2741, 2742, 2998, and 3395.





The changes marked in this document are based on TGn Draft 2.0





Revision History: 


Rev 00: Initial document.


Rev 01: Incorporated comments by Tomoya Yamaura regarding CIDs 1612, 1613 and 1614.











Submission
page 1
Vinko Erceg, Broadcom

