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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:

OM094, OM095, OM096, OM097, OM098, OM099, OM100, OM101, OM102, and OM142.
Interpretation of a Motion to Adopt

A motion to adopt the changes defined in this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, and OMnnn headings are not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rat

TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.2:
20.3.3.2 Mixed Mode preamble and header fields
TGn Editor:  Insert the following text

In Mixed Mode frames, the preamble and the header have fields that support compatibility with clause 17 and clause 19 devices, and fields that support High Throughput operation.  The compatibility portion of the Mixed Mode preamble enables detection of the PPDU and acquisition of carrier frequency and timing by both High Throughput devices and devices that are compliant with clause 17 or clause 19.  The compatibility portion of the Mixed Mode header consists of the SIGNAL field defined in clause 17 and is thus decodable by devices compliant with clause 17 and clause 19, as well as High Throughput devices.  

The High Throughput portion of the Mixed Mode preamble enables estimation of the MIMO channel to support demodulation of the data  portion of the frame by High Throughput devices.  The High Throughput portion of the Mixed Mode header consists of the High Throughput SIGNAL field that supports High Throughput operation, and the SERVICE field.
OM094 through OM102

20.3.3.1 Introduction
TGn Editor:  Insert  the following text:
The HT preambles are defined in Mixed mode and in Green Field mode to carry the required information to operate in a system with multi-transmit and multi-receive antennas. To ensure the compatibility with legacy devices, specific HT fields are defined in addition to the legacy fields in the Mixed mode of operation. In the Green Field mode of operation, the specific HT fields replace some of the legacy fields. These specific HT fields are:

· HT Signal Field (HT-SIG) which provide all the information required to interpret the high throughput packet format,

· One HT Short Training Field (HT-STF) for AGC refinement ,

· One or several HT Long Training Fields (HT-LTF) which provide means for the receiver to estimate the channel between each spatial mapper input and receive chain. The first HT LTFs (Data HT LTFs) are necessary for demodulation of the HT-Data portion of the PPDU, and are followed by optional HT-LTFs (Extension HT-LTFs) to probe extra spatial dimensions of the MIMO channel.

In the case of multiple transmit chains, the HT preambles use cyclic shift techniques to prevent unintentional beamforming. 

20.3.3.2.2.1 Cyclic shift for the High Throughput portion of Mixed Mode preamble

TGn Editor:  Please replace the existing text in this section with the following
Throughout the High Throughput portion of a Mixed Mode preamble, cyclic shift is applied to prevent beamforming when similar signals are transmitted in different space time streams.  The same cyclic shift is applied to these streams during the transmission of the data portion of the frame.  The values of the cyclic shift to be used during the High Throughput portion of the Mixed Mode preamble and the data portion of the frame (except the HT-SIG), are specified in  Table n61: (TGn Editor: replace this hard reference with a cross-reference link)
TGn Editor:  Make the indicated changes to subclause 20.3.3.2.1.2 (the deleted material has been moved to subclause 20.3.3.3.2):
20.3.3.2.1.2 Legacy Short Training Field

The L-STF is identical to the 802.11a short training symbol. The legacy short training OFDM symbol in the 20MHz mode is
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The normalization factor 
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 is the QPSK normalization.

The legacy short training OFDM symbol in 40MHz mode is based on:
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The tones in the upper sub-channel (sub-carriers 6-58) are phase rotated by +90º.  The 90o rotation helps keep the PAPR of the STF in 40MHz comparable to that in 20MHz.

In mixed mode the L-STF on the 
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In green field the L-STF on the 
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In the case of Mixed Mode operation 
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 takes values from Table n59.  In the case of Green Field operation 
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is 1 for 20MHz and 
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 in 40MHz.  
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 is defined in 20.3.4.7.1.  The L-STF has a period of 0.8 µs.  The entire short training field includes ten such periods, with a total duration of 
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 = 8 µs. 

TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.3:
20.3.3.3 Green Field preamble and header fields
TGn Editor:  Insert the following text:

For Green Field operation, compatibility with clause 17 and clause 19 devices is not required.  Therefore, the portions of the preamble and the header that are compatible with clause 17 and clause 19 devices are not included.   The result is a shorter and more efficient PLCP frame format that includes a short training field, long training fields, and a High Throughput Signal field.
TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.4 and demote it to be a subclause of 20.3.3.3:
20.3.3.4 3.1 Cyclic shift for the High Throughput portion of Mixed ModeGreen Field preamble and header fields
TGn Editor:  Insert the following text:
Throughout the Green Field preamble and header, cyclic shift is applied to prevent beamforming when similar signals are transmitted on different spatial streams.  The same cyclic shift is applied to these streams during the transmission of the data portion of the frame.  The values of the cyclic shift to be used during the Green Field preamble and header, as well as the data portion of the Green Field frame, are specified in Table n61. (TGn Editor: replace this hard reference with a cross-reference link)
TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.5 and demote subclause 20.3.3.5  to be a subclause of 20.3.3.3:
20.3.3.5 3.2 High throughput sShort training field

TGn Editor:  Insert the following text and equation:
The short training field is placed at the beginning of a Green Field frame.  The time domain waveform for the short training field (STF) on transmit chain 
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takes values from(TGn Editor: replace this hard reference with a cross-reference link) Table n61.  The value of 
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is 1 for 20MHz and 
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 in 40MHz.  
[image: image20.wmf]k

Q

 is defined in(TGn Editor: replace this hard reference with a cross-reference link) 20.3.4.7.1 The STF has a period of 0.8 µs.  The entire short training field includes ten such periods, with a total duration of 
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 = 8 µs.  The sequence 
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 is defined in subclause (TGn Editor: replace these hard references with cross-reference links)20.3.3.2.1.2, equation (20-5) for 20 MHz operation, and (20-6) for 40 MHz operation.
TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.5.1 and renumber subclause 20.3.3.3.3 to be consistent with previous subclauses:
20.3.3.5.13.3  High throughput Signal Fieldfield
TGn Editor:  Insert the following text at the beginning of the subclause:

The content and format of the Signal field in the header portion of a Green Field frame is identical to the High Throughput Signal field in a Mixed Mode frame, as described in (TGn Editor: replace this hard reference with a cross-reference link)subclause 20.3.3.2.2.2.  The placement of the Signal field in a Green Field frame is shown in (TGn Editor: replace this hard reference with a cross-reference link)Figure n52. The time-domain waveform is generated according to the equations in the following subclauses.
20.3.3.3.3.1 Signal Field for 20 MHz operation

The following equation gives the time domain waveform for the signal field on transmit chain 
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 with 20 MHz operation.
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20.3.3.3.3.2 Signal Field for 40 MHz operation
The following equation gives the time domain waveform for the signal field on transmit chain 
[image: image25.wmf]TX
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 with 40 MHz operation.
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TGn Editor:  Delete Table n66
TGn Editor:  Make the indicated changes to the title of subclause 20.3.3.5.2 and renumber subclause 20.3.3.3.4 to be consistent with previous subclauses:
20.3.3.5.2 3.4 High throughput lLong training field
TGn Editor:  Insert the following text at the beginning of the subclause

The format of the long training field portion of the preamble in a Green Field frame is identical to that of the High Throughput long training field in a Mixed Mode frame, as described in (TGn Editor: replace this hard reference with a cross-reference link)subclause 20.3.3.2.2.4, with the exception of the first HT-LTF, which is twice as long (8 (s) as the other HT-LTFs.  The time domain waveform on transmit chain 
[image: image27.wmf]TX
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 for the first HT-LTF in a Green Field frame is

TGn Editor:  Replace the existing equation with the following (two small corrections – the superscript on r(t) at the LHS of the equation changed to indicate this is the first HT-LTF, and the subscript on the windowing function w(t) changed to set its width at 8 us)  Also insert equation number:

[image: image28.wmf](

)

(

)

[

]

(

)

(

)

(

)

(

)

[

]

(

)

(

)

(

)

(

)

1

1,

0

2

,

1

2

,

11

1

,1exp2

,1exp2

TX

HTLTF

STS

STS

TXSTS

SRSTS

SRSTS

STS

TXSTS

STS

i

HTLTFT

Tone

STSHTLTF

N

i

kHTLTFSTSFGICS

ii

kNi

NN

i

kHTLTFSTSFGICS

ii

ki

rtwt

NN

QPiHTLTFkjktTT

QPiHTLTFkjktTT

p

p

-

-

-

=-=

==

=×

×

æ

D--+

ç

ç

è

ö

¡D--

÷

÷

ø

åå

åå


TGn Editor:  Insert the following text: 
The placement of the first and subsequent HT-LTFs in a Green Field frame is shown in Figure n52. (TGn Editor: replace this hard reference with a cross-reference link)
OM142
20.3.2 PLCP frame format

Add the following text to the end of the section, directly before 20.3.2.1 Transmitter block diagram (informative):
In both the Mixed Mode and Green Field frame formats, there are two types of HT-LTFs: Data HT-LTFs (DLTFs) and Extension HT-LTFs (ELTFs).  DLTFs provide the necessary reference for the receiver to form a channel estimate that allows it to demodulate the data portion of the frame.  DLTFs are always included in High Throughput frames, and the number is determined by the number of space time streams being transmitted in the frame (see Table n65). (TGn Editor: replace this hard reference with a cross-reference link)  ELTFs provide additional reference in sounding PPDUs so that the receiver can form an estimate of additional dimensions of the channel beyond those that are used by the data portion of the frame.  PLCP preambles in High Throughput frames that include both DLTFs and ELTFs are referred to as staggered preambles.

20.3.2.4 Timing related parameters
Append the following two rows to the end of Table n57
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