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Introduction
Omissions Covered

This document addresses the following omissions identified in document 11-06-0263-00-000n-tgn-draft-omissions.xls: OM112 and OM113.
OM112  
20.3.14.8.2 Transmitter constellation error

The relative constellation RMS error, averaged over subcarriers, OFDM frames, and spatial streams shall not exceed an MCS index dependent value according to Table 0xx. 
Table 0xx—Allowed relative constellation error versus MCS index
	MCS index
	Relative constellation error (dB)

	0
	-5

	1
	-10

	2
	-13

	3
	-16

	4
	-19

	5
	-22

	6
	-25

	7
	-29

	8
	-8

	9
	-14

	10
	-18

	11
	-20

	12
	-24

	13
	-28

	14
	-30

	15
	-33

	32
	-5


OM113
20.3.14.8.3 Transmitter modulation accuracy (EVM) test

The transmit modulation accuracy test shall be performed by instrumentation capable of converting the transmitted signals  into a stream of complex samples at 20 Msamples/s or more for 20 MHz modes, and 40 Msamples/s or more for 40 MHz modes, with sufficient accuracy in terms of I/Q arm amplitude and phase balance, DC offsets, phase noise, etc.  A possible embodiment of such a setup is converting the signals to a low IF frequency with a microwave synthesizer, sampling the signals with a digital oscilloscope, and decomposing them digitally into quadrature components.  

The transmit modulation accuracy test shall be performed for the number of spatial streams equal to the number of transmit and receive antennas. Matrices HRX x TX (H1x1, H2x2, H3x3, and H4x4) defined below give the connections from the transmit antennas to the receive antennas and are specified as follows:


[image: image1.wmf]11

1

x

H

a

=×



[image: image2.wmf]22

11

11

x

H

a

éù

=

êú

-

ëû



[image: image3.wmf]33

122

212

221

x

H

a

-

éù

êú

=-

êú

êú

-

ëû



[image: image4.wmf]44

1111

1111

1111

1111

x

H

a

-

éù

êú

-

êú

=

êú

-

êú

-

ëû











[image: image5.wmf]
The elements of the above matrices are hij, where i represents the receive antenna index and j represents the transmit antenna index.  The attenuation  is chosen to ensure an appropriate received signal power at the test equipment.  

The hij = -1 matrix elements can be created by a 180 phase shifting network, where the phase shifter shall be within 180 +/- 10 degree accuracy.  The relative amplitudes of the connections hij shall be within +/-1 dB of the relative values specified in the H matrices above.

The sampled signals shall be processed in a manner similar to an actual receiver, according to the following steps, or an equivalent procedure:

a) Start of frame shall be detected.

b) Transition from short sequences to channel estimation sequences shall be detected, and fine timing (with one sample resolution) shall be established.

c) Coarse and fine frequency offsets shall be estimated.

d) The packet shall be de-rotated according to estimated frequency offset.

e) The complex channel response coefficients shall be estimated for each of the subcarriers.

f) For each of the data OFDM symbols: transform the symbol into subcarrier received values, estimate the phase from the pilot subcarriers, derotate the subcarrier values according to estimated phase, and apply an MMSE channel equalizer to each vector of received subcarrier values based on complex estimated channel response coefficients found in (e).

g) For each data-carrying subcarrier of each transmitted stream, find the closest constellation point and compute the Euclidean distance from it.

h) Compute the RMS average of all errors in a packet. It is given by:
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where

LP is the length of the packet;

NSS is the number of spatial streams;

Nf is the number of frames for the measurement;

NST is the total number of subcarriers (data and pilots) per OFDM symbol;

(I0(i,j,k,l), Q0(i,j,k,l)) denotes the ideal symbol point of the ith frame, jth OFDM symbol of the frame, kth subcarrier, and lth spatial stream of the OFDM symbol in the complex plane;

(I(i,j,k,l), Q(i,j,k,l)) denotes the observed point of the ith frame, jth OFDM symbol of the frame, kth subcarrier, and lth spatial stream of the OFDM symbol in the complex plane;

P0 is the average power of the constellation.

The vector error on a phase plane is shown in Figure 121 in IEEE 802.11a-1999 subclause 17.3.9.7.

The test shall be performed over at least 20 frames (Nf), and the RMS average shall be taken. The packets under test shall be at least 16 OFDM symbols long. Random data shall be used for the symbols.























































Abstract


This document contains proposed changes to the TGn Draft to address omissions from the document.
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