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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:

OM110, 0M112, OM113, OM114, OM1157, OM116
20.3.14.8 Modulation accuracy 

Transmit modulation accuraty specifications are described in the subclause.  The test method is described in 20.3.14.8.3.
20.3.14.8.2 Transmitter constellation error

The relative constellation RMS error, averaged over subcarriers, OFDM frames, and spatial streams shall not exceed a data-rate dependent value according to Table nXX01. In the Table nXX01 the number of spatial streams is equal to the number of transmit antennas.  The same requirement applies both to 20MHz channels and 40MHz channels.
	Modulation 
	Code Rate
	Relative constellation error (dB)

	BPSK
	1/2
	-5

	QPSK
	1/2
	-10

	QPSK
	3/4
	-13

	16-QAM
	1/2
	-16

	16-QAM
	3/4
	-19

	64-QAM
	2/3
	-22

	64-QAM
	3/4
	-25

	64-QAM
	5/6
	-28


Table nXX01—Allowed relative constellation error versus constellation size and code rate

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 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.  Each transmit chain will be connected directly through a cable to the setup input port.  A possible embodiment of such a setup is converting the signals to a low IF frequency with a microwave synthesizer, sampling the signal with a digital oscilloscope and decomposing it digitally into quadrature components.  The sampled signal 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 derotated according to estimated frequency offset.

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

f) For each of the data OFDM symbols: transform the symbol into subcarrier received values, estimate the phase from the pilot subcarriers in all spatial streams, derotate the subcarrier values according to estimated phase, group the results from all the receiver chains in each subcarrier to a vector, multiply the vector by a zero-forcing equalization matrix generated from the channel estimated during the channel estimation phase.
g) For each data-carrying subcarrier in each spatial stream, find the closest constellation point and compute the Euclidean distance from it.

h) Compute the average of the RMS of all errors in a packet. It is given by
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (15.1)

where

· Nf is the number of frames for the measurement;

· 
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denotes the ideal symbol point of the 
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 subcarrier of the OFDM symbol in the complex plane;

· 
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 subcarrier of the OFDM symbol in the complex plane (see Figure 199);

· 
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 is the average power of the constellation.

· The vector error on a phase plane is shown in Figure 199.

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

20 High Throughput PHY specification 

20.3.15 High Throughput PMD receiver specification

20.3.15.1 Receiver minimum input sensitivity 

The packet error rate (PER) shall be less than 1% at a PSDU length of 4096 bytes for rate-dependent input levels shall be the numbers listed in Table nXX02 or less. The minimum input levels are measured at the antenna connectors and are referenced as the average power per receive antenna.  The transitting device antenna ports shall be connected through a cable to the Device Under test input ports.
Table nXX02 —Receiver minimum input level sensitivity

	Modulation

Coding
	rate

(R)
	Adjacentchannel

rejection (dB)
	Alternate adjacent channel rejection (dB)
	Minimum sensitivity (dBm) (20 MHz channel

spacing)
	Minimum sensitivity (dBm)

(40 MHz channel

spacing)

	BPSK
	1/2
	16
	32
	-80
	-77

	QPSK
	1/2
	13
	29
	-77
	-74

	QPSK
	3/4
	11
	27
	-75
	-72

	16-QAM
	1/2
	8
	24
	-72
	-69

	16-QAM
	3/4
	4
	20
	-68
	-65

	64-QAM
	2/3
	0
	16
	-64
	-61

	64-QAM
	3/4
	–1
	15
	-63
	-60

	64-QAM
	5/6
	–2
	14
	-62
	-59


20.3.15.2 Adjacent channel rejection

The adjacent channel rejection shall follow 17.3.10.2 for all 20 MHz modes of transmission with the exception the 1% PER is required for 4096 byte packets rather than 10% for 1000 byte packet. For all 40 MHz modes of transmission, the adjacent channel rejection shall be measured by setting the desired signal's strength 3 dB above the rate dependent sensitivity specified in Table nXX02 and raising the power of the interfering signal until 1% PER is caused for a PSDU length of 4096 bytes. The power difference between the interfering and the desired channel is the corresponding adjacent channel rejection. The adjacent channel center frequencies shall be separated by 40 MHz. The interfering signal in the adjacent channel shall be a conformant OFDM signal, unsynchronized with the signal in the channel under test. For a conformed OFDM PHY, the corresponding rejection shall be no less than specified in Table nXX02.
20.3.15.3 Non-adjacent channel rejection

The non-adjacent channel rejection shall follow 17.3.10.3 for all 20 MHz modes of transmission with the exception the 1% PER is required for 4096 byte packets rather than 10% for 1000 byte packet. For all 40 MHz modes of transmission, the non-adjacent channel rejection shall be measured by setting the desired signal's strength 3 dB above the rate-dependent sensitivity specified in Table nXX02, and raising the power of the interfering signal until a 1% PER occurs for a PSDU length of 4096 bytes. The power difference between the interfering and the desired channel is the corresponding non-adjacent channel rejection. The interfering signal in the non-adjacent channel shall be a conformant OFDM signal, unsynchronized with the signal in the channel under test. For a conformed OFDM PHY, the corresponding rejection shall be no less than specified in Table nXX02. The non-adjacent channel rejection for 40 MHz modes of transmission is applicable only to 5 GHz band.
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