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Abstract

This document demonstrates that the referenced proposal document submitted in response to the IEEE 802.11 TGn call for proposals is a complete proposal by showing compliance with TGn functional requirements and comparison criteria.

1 Introduction
1.1 Purpose of document

“IEEE 802 11-04/889, TGnSync Proposal Technical Specification” is submitted for consideration under the 802.11 TGn selection process [4] and is hereby declared complete based on its compliance with the functional requirements defined in [5] and supported by the results disclosed herein in accordance with the TGn comparison criteria defined in [6].
1.2 References

[1] IEEE 802 11-04/891, TGnSync Proposal PHY Results

[2] IEEE 802 11-04/892, TGnSync Proposal MAC Results

[3] IEEE 802 11-04/889, TGnSync Proposal Technical Specification
[4] IEEE 802 11-03/665, TGn Selection Procedure

[5] IEEE 802 11-03/813, TGn Functional Requirements

[6] IEEE 802.11-03/814, TGn Comparison Criteria
2 Additional Disclosures (AD)
2.1 Coverage of Additional Disclosures

	Number
	Name
	Definition
	Disclosure

	AD1
	Reference submissions
	A list of related IEEE submissions, both documents and presentations.
	Section 2.2.1

	AD2
	TCP Model Parameters
	Include a reference to the TCP protocol type (e.g. Reno) and the parameter values associated with that protocol used for all MAC simulations.
	[2, Section 3]

	AD3
	MAC simulation methodology
	Include a description of the simulation methodology used for MAC simulations, including a description of how the PHY and its impairments are modeled.
	[2, Section 3]

	AD4
	MAC simulation occupied channel width
	For each MAC simulation, report the total channel width occupied.
	[2, Section 3]

	AD5
	Justification of low PLR rates achieved
	For each application with a PLR < 10^-4, proposal shall justify that the proposed PLR could be met.
	[2, Section 3]


2.2 Additional Disclosures Responses
2.2.1 AD1 Reference Submission

Below is a complete list of IEEE submissions, both documents and presentations, for the TGn Sync proposal.

IEEE 802 11-04/889, TGnSync Proposal Technical Specification

· Complete technical specification

IEEE 802 11-04/888, TGnSync Proposal Presentation

· Complete detailed presentation

IEEE 802 11-04/887, TGnSync Proposal Summary

· High level summary presentation

IEEE 802 11-04/890, TGnSync Proposal FRCC Compliance

· FRCC compliance

IEEE 802 11-04/892, TGnSync Proposal MAC Results

· Summary of MAC simulation results

IEEE 802 11-04/893, TGnSync Proposal MAC1 Simulation Results

· Detailed results from MAC1 simulator

IEEE 802 11-04/894, TGnSync Proposal MAC2 Simulation Results

· Detailed results from MAC2 simulator

IEEE 802 11-04/895, TGnSync Proposal MAC Simulation Methodology

· Description of MAC simulation methodology

IEEE 802 11-04/891, TGnSync Proposal PHY Results

· Summary of PHY simulation results

3 Functional Requirements
3.1 Coverage of Functional Requirements

	Number
	Name
	Coverage (Yes/No)
	Reference

	R1
	Single Link HT rate supported
	Yes
	[2, Section 2.8]

	R2
	HT rate supported in 20MHz channel
	Yes
	[2, Section 2.9]

	R3
	Supports 5GHz bands
	Yes
	[3, Section 11.1.1.1]

	R4
	.11a backwards compatibility
	Yes
	Section 4.2.2 CC11

	R5
	.11g backwards compatibility
	Yes
	Section 3.2.1

	R6
	Control of support for legacy STA from .11n AP
	Yes
	Section 3.2.2

	R7
	.11e QoS support
	Yes
	Section 3.2.3

	R8
	Spectral Efficiency
	Yes
	[2, Section 2.2]

	R9
	Compliance to PAR
	Yes
	


3.2 Functional Requirement Responses

3.2.1 R5 .11g backwards compatibility
An .11n STA is capable of operating as a .11g legacy device if it supports operation in that band as described in [3, Section 8.1.3.2].  It can send and receive legacy format PPDUs as described in [3, Section 10.1.1].
When operating in a high throughput mode, backwards compatibility is provided at the PHY level [3, Section 11.3.1.2] essentially by retaining the legacy short and long training fields and the legacy signal field.

Coexistence is managed within the MAC through the definition of an operating mode [3, section 7.1.1] and rules [3, Sections 7.1.3 and 7.1.4] for operation in each operating mode.

Protection mechanisms are defined using both PHY-level ("spoofing") [3, section 7.1.7.2] and MAC-level techniques [3, Section 7.1.7.1].

When operating in the presence of 802.11b clients, MAC-level techniques are used using 802.11b PPDU formats as described in [3, Section 7.1.7.1.3].

3.2.2 FR6 Control of support for legacy STA from .11n AP

A HT AP can choose to make itself discoverable or not according to whether it transmits a beacon in pure mode or mixed capable mode as defined in [3, section 8.1.1].

Furthermore, the AP may choose to accept or deny an association from a legacy STA as defined in [3, 8.1.3.1].

3.2.3 FR7 .11e QoS support
This is mandatory requirement of a HT STA.  This requirement is defined in [3, section 7.4.1].
4 Comparison Criteria

4.1 Comparison Criteria Coverage
	Number
	Name
	Mandatory / optional
	Coverage (Yes/No)
	Reference

	General

	CC2
	Regulatory compliance
	Mandatory
	Yes
	Section 4.2.1

	Marketability

	CC3
	List of goodput results for usage models 1,4 and 6.
	Mandatory
	Yes
	[2 , Section 2.2]

	CC6
	PHY complexity
	Optional
	No
	

	CC7
	MAC processing complexity
	Optional
	No
	

	Backward Compatibility and Coexistence with Legacy Devices

	CC11
	Backward compatibility  with 802.11-1999 (Rev 2003) and 802.11g
	Mandatory
	Yes
	Section 4.2.2

	CC15
	Sharing of medium with legacy devices
	Mandatory
	Yes
	[2, Section 2.2]

	MAC Related

	Performance Measurements at the MAC SAP

	CC18
	HT Usage Models Supported (non QoS)
	Mandatory 
	Yes
	[2, Section 2.2]

	CC19
	HT Usage Models Supported (QoS)
	Mandatory
	Yes
	[2, Section 2.2]

	CC20
	BSS Aggregate Goodput at the MAC data SAP
	Mandatory
	Yes
	[2, Section 2.2]

	CC24
	MAC Efficiency
	Mandatory
	Yes
	[2, Section 2.2]

	CC27
	Throughput / Range
	Mandatory 


	Yes

	[2, Section 2.4]

	CC28
	Throughput / Range in 20MHz
	Mandatory 
	Yes

	[2, Section 2.5]

	MAC Changes

	CC46
	MAC Compatibility and parameters.
	Mandatory
	Yes

	[2, Section 2.6]

	CC47
	MAC extensions
	Mandatory
	Yes
	[2, Section 2.7]

	PHY Related

	PHY Rates and Preambles

	CC51
	Data rates
	Mandatory
	Yes
	Section 4.2.3

	CC42
	Preambles
	Mandatory
	Yes
	Section 4.2.4

	Channelization

	CC51.5
	Channelization 
	Mandatory
	Yes
	Section 4.2.5

	CC52
	Spectral Mask 
	Mandatory
	Yes
	Section 4.2.6

	Spectral Efficiency

	CC58
	HT Spectral Efficiency
	Mandatory
	Yes
	[2, Section 2.2]

	PHY Performance

	CC59
	AWGN PER performance 
	Mandatory
	Yes
	[1, Section 2]

	CC67
	PER performance in non AWGN channels
	Mandatory
	Yes (set 1)
	[1, Section 3]

	CC67.2
	Offset Compensation
	Mandatory
	Yes
	[1, Section 3]

	PHY Changes

	CC80
	Required changes to 802.11 PHY
	Mandatory
	Yes
	Section 4.2.7


4.2 Comparison Criteria Responses
4.2.1 CC2 Regulatory Compliance

There are no known problems with regulatory compliance in USA, Europe, and China.

4.2.1.1 Japan Domain
This section refers the following Japanese Regulations.

  RE:  Radio Equipment Regulations

  RLE: Radio Law Enforcement Regulations
Known problems with Japan domain are as follows:

(1) Transmit burst length

According to RE: Article 49-20, 49-21, transmit burst length is defined as follows;
(a) 2400-2483.5MHz
There is no definition of transmit burst length.
(b) 5170, 5190, 5210, 5230MHz 
Transmit burst length should be less than 4 milliseconds.
(c) 4900-5000MHz, 5030-5090MHz
Transmit burst length should be less than 4 milliseconds.
An .11n device which obtains a type approval for Japan region should keep a 4ms burst length limitation.  Sections regarding the duration of aggregated PSDU and MAC frame sequences (Long NAV, Pairwise Spoofing, Single Ended Spoofing etc.) in [3] are relevant to the burst length.

(2) Occupied Bandwidth
According to RE: Article 6, Annex Table-2, occupied bandwidth is defined as follows;
(a) 2400-2483.5MHz
(i) Occupied bandwidth of transmitting equipment using FH, combination of DS-SS and FH, or combination of OFDM and FH shall not exceed 83.5MHz.
(ii) Occupied bandwidth of transmitting equipment except (1) shall not exceed 26MHz.
(b) 5170, 5190, 5210, 5230MHz 
Occupied bandwidth of transmitting equipment which utilizes 5170, 5190, 5210, and 5230MHz frequency band shall not exceed 18MHz.
(c) 4900-5000MHz, 5030-5090MHz
Occupied bandwidth of a 5GHz band Wireless Access System shall be as follows;

    for 20MHz system: 19.7MHz

    for 10MHz system: 9MHz

    for 5MHz system: 4.5MHz
An .11n device that obtains a type approval for the Japan region must keep its occupied bandwidth to 18MHz for the 5GHz band, and 26MHz for the 2.4GHz band.  As described in Section 4.2.3.1 and [3, Section 11.1.1], an .11n device is not required to support 40MHz in this regulatory domain.  In addition, 40MHz operation must be disabled in devices with such capability where 40MHz operation is prohibited.
(3) MIMO (Multiple-Input Multiple-Output)/Multiple Transmit
At this time, regarding the use of MIMO, there is no explicit definition in RE and RLE.
4.2.2 CC11 Backward compatibility

Backwards compatibility with legacy .11a and .11g OFDM devices is provided at the PHY level.  The preamble begins with a legacy OFDM short training (STF), long training (LTF), and signal field (L-SIG).  Legacy OFDM stations will be able to perform start-of-packet detection, AGC, frequency estimation, timing offset estimation, channel estimation without any degradation.  Furthermore, legacy OFDM stations will be able to decode the legacy signal field and extract the RATE and LENGTH fields.  The RATE and LENGTH fields in the legacy signal field are “spoofed” such that a legacy OFDM RX can defer for the correct period of time.  Further details are described in [3, Sections 11.3.1.2 and 11.3.1.3].

Backward compatibility is managed within the MAC through the definition of an operating mode [3, Section 8.1.1] and rules [3, Sections 8.1.3 and 8.1.4] for operation in each operating mode.  Protection mechanisms are defined using both PHY-level ("spoofing") [3, Section 7.1.7.2] and MAC-level techniques [3, Section 7.1.7.1].

When operating in the presence of 802.11b clients, MAC-level techniques are used using 802.11b PPDU formats as described in [3, Section 11.3.1.2].
4.2.3 CC51 Data Rates
4.2.3.1 Basic Modes

The following modes are the basic mode set.
	
	
	
	Full GI
	Half GI

	
	
	
	20MHz
	40MHz
	20MHz
	40MHz

	Number of spatial streams
	Modulation
	Coding rate
	Rate (Mbps)
	Mandatory/ Optional
	Rate (Mbps)
	Mandatory/ Optional
	Rate (Mbps)
	Mandatory/ Optional
	Rate (Mbps)
	Mandatory/ Optional

	1
	BPSK
	1/2
	N/A
	N/A
	6
	*
	N/A
	N/A
	6.67
	Optional

	1
	BPSK
	1/2
	6
	Mandatory
	13.5
	*
	6.67
	Optional
	15
	Optional

	1
	QPSK
	1/2
	12
	Mandatory
	27
	*
	13.33
	Optional
	30
	Optional

	1
	QPSK
	3/4
	18
	Mandatory
	40.5
	*
	20
	Optional
	45
	Optional

	1
	16-QAM
	1/2
	24
	Mandatory
	54
	*
	26.67
	Optional
	60
	Optional

	1
	16-QAM
	3/4
	36
	Mandatory
	81
	*
	40
	Optional
	90
	Optional

	1
	64-QAM
	2/3
	48
	Mandatory
	108
	*
	53.33
	Optional
	120
	Optional

	1
	64-QAM
	3/4
	54
	Mandatory
	121.5
	*
	60
	Optional
	135
	Optional

	1
	64-QAM
	7/8
	63
	Mandatory
	141.75
	Optional *
	70
	Mandatory
	157.5
	Optional

	
	
	
	
	
	
	
	
	
	
	

	2
	BPSK
	1/2
	12
	Mandatory
	27
	*
	13.33
	Mandatory
	30
	Optional

	2
	QPSK
	1/2
	24
	Mandatory
	54
	*
	26.67
	Mandatory
	60
	Optional

	2
	QPSK
	3/4
	36
	Mandatory
	81
	*
	40
	Mandatory
	90
	Optional

	2
	16-QAM
	1/2
	48
	Mandatory
	108
	*
	53.33
	Mandatory
	120
	Optional

	2
	16-QAM
	3/4
	72
	Mandatory
	162
	*
	80
	Mandatory
	180
	Optional

	2
	64-QAM
	2/3
	96
	Mandatory
	216
	*
	106.67
	Mandatory
	240
	Optional

	2
	64-QAM
	3/4
	108
	Mandatory
	243
	*
	120
	Mandatory
	270
	Optional

	2
	64-QAM
	7/8
	126
	Mandatory
	283.5
	Optional*
	140
	Mandatory
	315
	Optional

	
	
	
	
	
	
	
	
	
	
	

	3
	BPSK
	1/2
	18
	Optional
	40.5
	Optional
	20
	Optional
	45
	Optional

	3
	QPSK
	1/2
	36
	Optional
	81
	Optional
	40
	Optional
	90
	Optional

	3
	QPSK
	3/4
	54
	Optional
	121.5
	Optional
	60
	Optional
	135
	Optional

	3
	16-QAM
	1/2
	72
	Optional
	162
	Optional
	80
	Optional
	180
	Optional

	3
	16-QAM
	3/4
	108
	Optional
	243
	Optional
	120
	Optional
	270
	Optional

	3
	64-QAM
	2/3
	144
	Optional
	324
	Optional
	160
	Optional
	360
	Optional

	3
	64-QAM
	3/4
	162
	Optional
	364.5
	Optional
	180
	Optional
	405
	Optional

	3
	64-QAM
	7/8
	189
	Optional
	425.25
	Optional
	210
	Optional
	472.5
	Optional

	
	
	
	
	
	
	
	
	
	
	

	4
	BPSK
	1/2
	24
	Optional
	54
	Optional
	26.67
	Optional
	60
	Optional

	4
	QPSK
	1/2
	48
	Optional
	108
	Optional
	53.33
	Optional
	120
	Optional

	4
	QPSK
	3/4
	72
	Optional
	162
	Optional
	80
	Optional
	180
	Optional

	4
	16-QAM
	1/2
	96
	Optional
	216
	Optional
	106.67
	Optional
	240
	Optional

	4
	16-QAM
	3/4
	144
	Optional
	324
	Optional
	160
	Optional
	360
	Optional

	4
	64-QAM
	2/3
	192
	Optional
	432
	Optional
	213.33
	Optional
	480
	Optional

	4
	64-QAM
	3/4
	216
	Optional
	486
	Optional
	240
	Optional
	540
	Optional

	4
	64-QAM
	7/8
	252
	Optional
	567
	Optional
	280
	Optional
	630
	Optional


* It is mandatory for an .11n device to support 40MHz bandwidth, but not required in regulatory domains where prohibited.
4.2.3.2 Extended Modes

The following modes are the extended mode set.  All the extended modes are optional.

	Stream
Count
	Stream ID vs. Modulation and Coding
	Full GI
	Half GI

	
	Stream 1
	Stream 2
	Stream 3
	Stream 4
	Rate in 
20MHz
	Rate in 
40MHz
	Rate in 
20MHz
	Rate in 
40MHz

	1
	256QAM, 3/4
	N/A
	N/A
	N/A
	72
	162
	80
	180

	
	
	
	
	
	
	
	
	

	2
	QPSK, 3/4
	BPSK, 1/2
	N/A
	N/A
	24
	54
	26.667
	60

	2
	QPSK, 3/4
	BPSK, 3/4
	N/A
	N/A
	27
	60.75
	30
	67.5

	2
	16QAM, 1/2
	QPSK, 1/2
	N/A
	N/A
	36
	81
	40
	90

	2
	16QAM, 3/4
	QPSK, 1/2
	N/A
	N/A
	48
	108
	53.333
	120

	2
	16QAM, 3/4
	QPSK, 3/4
	N/A
	N/A
	54
	121.5
	60
	135

	2
	64QAM, 2/3
	BPSK, 1/2
	N/A
	N/A
	54
	121.5
	60
	135

	2
	64QAM, 3/4
	QPSK, 3/4
	N/A
	N/A
	72
	162
	80
	180

	2
	64QAM, 2/3
	16QAM, 1/2
	N/A
	N/A
	72
	162
	80
	180

	2
	256QAM, 3/4
	16QAM, 1/2
	N/A
	N/A
	96
	216
	106.67
	240

	2
	256QAM, 3/4
	16QAM, 3/4
	N/A
	N/A
	108
	243
	120
	270

	2
	256QAM, 3/4
	256QAM, 3/4
	N/A
	N/A
	144
	324
	160
	360

	
	
	
	
	
	
	
	
	

	3
	16QAM, 3/4
	16QAM, 1/2
	QPSK, 1/2
	N/A
	72
	162
	80
	180

	3
	64QAM, 2/3
	QPSK, 3/4
	BPSK, 1/2
	N/A
	72
	162
	80
	180

	3
	64QAM, 3/4
	16QAM, 1/2
	QPSK, 3/4
	N/A
	96
	216
	106.67
	240

	3
	64QAM, 3/4
	16QAM, 3/4
	QPSK, 3/4
	N/A
	108
	243
	120
	270

	3
	64QAM, 3/4
	64QAM, 2/3
	BPSK, 1/2
	N/A
	108
	243
	120
	270

	3
	64QAM, 3/4
	64QAM, 3/4
	16QAM, 3/4
	N/A
	144
	324
	160
	360

	3
	256QAM, 3/4
	64QAM, 2/3
	16QAM, 1/2
	N/A
	144
	324
	160
	360

	3
	256QAM, 3/4
	64QAM, 3/4
	QPSK, 3/4
	N/A
	144
	324
	160
	360

	3
	256QAM, 3/4
	64QAM, 3/4
	16QAM, 3/4
	N/A
	162
	364.5
	180
	405

	3
	256QAM, 3/4
	256QAM, 3/4
	QPSK, 3/4
	N/A
	162
	364.5
	180
	405

	3
	256QAM, 3/4
	256QAM, 3/4
	64QAM, 2/3
	N/A
	192
	432
	213.33
	480

	
	
	
	
	
	
	
	
	

	4
	64QAM, 2/3
	16QAM, 3/4
	BPSK, 1/2
	BPSK, 1/2
	96
	216
	106.67
	240

	4
	64QAM, 3/4
	64QAM, 3/4
	16QAM, 1/2
	QPSK, 1/2
	144
	324
	160
	360

	4
	256QAM, 3/4
	64QAM, 3/4
	64QAM, 2/3
	QPSK, 3/4
	192
	432
	213.33
	480

	4
	256QAM, 3/4
	64QAM, 3/4
	64QAM, 3/4
	QPSK, 1/2
	192
	432
	213.33
	480

	4
	256QAM, 3/4
	256QAM, 3/4
	16QAM, 3/4
	QPSK, 1/2
	192
	432
	213.33
	480

	4
	256QAM, 3/4
	256QAM, 3/4
	64QAM, 2/3
	16QAM, 1/2
	216
	486
	240
	540

	4
	256QAM, 3/4
	256QAM, 3/4
	64QAM, 3/4
	QPSK, 3/4
	216
	486
	240
	540


4.2.4 CC42 Preamble

A detailed description of the preamble is given in [3, Sections 11.1.1.3 and 11.3.1.3].

The preamble is constructed as follows:

· Legacy short training field (8usec)

· Legacy long training field (8usec)

· Legacy signal field (one OFDM symbol, 4usec)

· High throughput signal field (two OFDM symbols, 8usec)

· High throughput short training field (2.4usec)

· High throughput long train fields (7.2usec per data stream)

The legacy OFDM short training (STF), long training (LTF), and signal field (L-SIG) ensure that legacy OFDM stations will be able to perform start-of-packet detection, AGC, frequency estimation, timing offset estimation, and channel estimation without any degradation.  Furthermore, legacy OFDM stations will be able to decode the legacy signal field and extract the RATE and LENGTH fields.  The RATE and LENGTH fields in the legacy signal field are “spoofed” such that a legacy OFDM RX can defer for the correct period of time.  

In the 40MHz mode, the STF in the lower sub-channel is identical to legacy, whereas the STF in the upper sub-channel is a 90-degree phase rotation of the legacy STF, similarly for LTF. This rotation is performed to keep the PAPR of the STF low.  In a 40MHz transmission, the L-SIG in the upper and the lower sub-channels are rotated by 90 degrees, to be consistent with the LTF.

The High Throughput signal field (HT-SIG) contains information needed to correctly demap and decode the HT data fields (i.e. the MIMO-OFDM symbols). It also contains fields for supporting advanced techniques.

To achieve an accurate HT AGC measurement, a HT-STF is transmitted after the HT-SIG. The HT short training symbol uses 24 tones. The choice of 24 tones permits accurate AGC measurements across 4 transmit antennas. In the 40 MHz channel, 48 tones are used in the HT-STF. The 24 (48) tones are interleaved across the antennas. The length of the HT-STS is 1.6µs.  The purpose of HT-STF is purely for AGC purposes, and hence only one STS is needed. Together with the 0.8µs guard interval, the total length of the HT-STF is 2.4µs. It is anticipated that the latter portion of the 2.4s duration would act as a blanking interval to allow the RFIC transients to settle down.

After the AGC is adjusted for HT reception, the system is re-trained for channel estimation, fine frequency offset estimation etc. The number of HT-LTFs is equal to the number of spatial streams in the basic MIMO mode.  The HT-LTF is also tone interleaved in order to have the same power level as the AGC setting.  The HT-LTF consists of two Long Training Symbols (LTS) as in 802.11a/g and a regular guard interval of 0.8 µs. The total length of one HT-LTF is 7.2µs.

The mean and standard deviation (Std) of the peak to sidelobe ratio (in dB) of the autocorrelation function for the various components of the preamble are given in the table below.  For the HT-STF and HT-LTF a range of autocorrelation values are given covering one to four data streams.
	
	L-STF
	L-LTF
	HT-STF
	HT-LTF

	
	Mean
	Std
	Mean
	Std
	Mean
	Std
	Mean
	Std

	20MHz
	10.2
	11.5
	15.7
	17.8
	10.2 – 13.8
	11.5 – 17.0
	13.8 – 15.3
	13.7 – 18.0

	40MHz
	15.1
	16.5
	19.7
	21.2
	13.4 – 17.1
	12.8 – 17.3
	14.9– 17.8
	14.7 – 23.2


By using tone interleaving, the cross correlation is zero across antennas during HT-STF and HT-LTF. 

The PAPR values (in dB) for the various components of the preamble are given in the table below.  For the HT-STF and HT-LTF a range of PAPR values are given covering one to four data streams.

	
	L-STF
	L-LTF
	HT-STF
	HT-LTF

	20MHz
	2.0
	3.2
	3.7-4.4
	2.7-3.2

	40MHz
	2.0
	3.2
	2.5-4.8
	2.9-5.1


4.2.5 CC51.5 Channelization

This proposal supports 10, 20, and 40MHz channelization.

4.2.6 CC52 Spectral Mask

Transmit spectral mask requirements are given in [3, Section 11.3.1.7.1] for 20 and 40MHz operation and [3, Section 11.1.1.1] describes 10MHz operation.
4.2.7 CC80 Required changes to 802.11 PHY

· 40MHz channel

· [3, Sections 11.1.1.2, 11.1.1.3, 11.3.1.5.9]

· MIMO spatial division multiplexing with up to 4 spatial streams

· [3, Sections 11.1.1.2, 11.1.1.3, 11.3.1.5.4]

· High throughput preamble

· [3, Sections 11.1.1.4, 11.3.1.1]

· Mandatory 7/8 coding

· [3, Sections 11.1.1.2, 11.3.1.5.6]

· Mandatory ½ guard interval

· [3, Sections 11.1.1.2, 11.1.2]

· Optional LDPC advanced coding

· [3, Sections 11.1.1.6, 11.2.4.1, 11.2.4.2]

· Optional Transmit beamforming

· [3, Sections 11.1.1.6, 11.2.2, 11.2.3]
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