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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is 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 rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
CID 7516
	7516
	Stephens, Adrian
	20.1.3
	If the PHY is modal,  there should be an interface to control this modality.

Actually,  I find this description confusing.   One issue not adquately addressed is whether this PHY replaces the clause 17,19 PHYs,  or the transmitter multiplexes between them   

Another issue is that the TXVECTOR specifies a mode (or packet format),  and how does this interact with the operating mode defined here?
	Rewrite to remove the word "mode" and rewirte section to distinguish:  
1.  Packet formats/types
2.  What formats are mandatory/optional


Commentary
The only modal behaviour in the D1.05 specification is possibly channel width, although this is well disguised.   The Notify Channel Width frame assumes no change of receiver mode, although this is well hidden and the source of a number of related comments.   Other submissions may be brought to clarify and resolve this issues, so it is not considered in scope of this submission.

The word mode is used in D1.05 to distinguish different PPDU formats/encodings.   HT Mixed Mode,  HT Duplicate Mode,  non-HT Duplicate Mode and Greenfield Mode are the most common uses.
One could possibly describe transmit behaviour as modal, allowing that the receipt of the TXVECTOR switches the PHY into one of the described modes.   However, on receive this makes little sense.   If the PHY is in an Rx Greenfield mode during reception of a Greenfield packet, what mode is it in during acquisition before it has decided it is receiving an HT packet?

There are approximately 150 uses of the word “mode” in clause 21, so this is the amount of changes required to remove it.
The word mode is mainly used to distinguish different PPDU formats, so the word “format” will be used instead.  This carries no connotation of statefull behaviour.

Proposed Resolution

“Remove the word ‘mode’ wherever it occurs in Clause 21 (D1.05) as described in 11-06/1627r0”
Proposed Changes

The changes are shown as global editing instructions, plus some individual changes where these require specific attention.

TGn Editor: change definition 3.n10 as follows:
3.n10 high throughput duplicate format (HT duplicate format): A PPDU format of the HT PHY in which signals in two halves of the occupied channel width contain the same information. This is the HT format that supports the lowest rate.
TGn Editor: change all occurances of “duplicate mode” to “duplicate format”
TGn Editor: change definition 3.n12 as follows:
3.n12 high throughput greenfield format (HT greenfield format): A PPDU format of the HT PHY using Greenfield preamble.

TGn Editor:  replace any occurances of “Green field” with “greenfield”
TGn Editor:  replace all occurances of “greenfield” with “greenfield format” 
TGn Editor: change definition 3.n13 as follows:

3.n13 high throughput mixed mode (HT mixed mode): A mode of operation of an HT BSS in which

there are non-HT STAs present on the same channel.

TGn Editor:  ensure that any other uses of the phrase “mixed mode” are preceded by an “HT”

TGn Editor: check capitalization of this term is lower case where used

TGn Editor: insert the following new definition:

3.x high throughput mixed format (HT mixed format):  A PPDU format of the HT PHY

using HT mixed format preamble.
TGn Editor:  replace all uses of “HT Mixed Mode” that are not associated with the BSS operating mode with “HT mixed format”

TGn Editor: change definition 3.n24 as follows:
3.n24 non-HT duplicate format: A PPDU format of the HT PHY that duplicates a 20 MHz non-HT transmission in two adjacent 20 MHz channels, allowing a non-HT BSS on either channel to receive the transmission.
TGn Editor: insert the following new definition:

3.x operating channel width: the channel width of PPDUs that the PHY is currently capable of receiving
Submission note:  the original definition of RIFS mode is hopeless.   It is described as a mode of the PHY, but the only behaviour the PHY provides is the ability to transmit or acquire a PPDU starting a RIFS after the previous one.  However, the only use of “RIFS Mode” in D1.05 is in the field of the same name.  Therefore the definition is redundant.

TGn Editor: globally replace HT_MM with HT_MF.  (Note 1 occurance in Figure n70)

TGn Editor: Replace “HT MM PPDU “ with “ HT mixed format PPDU”

TGn Editor:  delete the following definition:
3.n40 reduced interframe spacing mode (RIFS mode): A transmission mode of the HT PHY consisting

of a sequence of PPDUs each separated by RIFS instead of SIFS.
Change 11.9.8.2 as follows:
11.9.8.2 Rules

The HT AP should either be configured manually or configure itself automatically as described in this subclause.

The HT AP should scan its environment before selecting channel parameters. AP should use HT Mixed Format or non-HT  PPDU types for any active scanning.
TGn Editor:  change 11.16.1 paragraph 7 as follows:
11.16.1 Basic functionality in BSS 20/40 MHz mode
A 20/40 MHz capable HT STA shall (Ed: CID 1008) transmit and receive HT frames in either the 40 MHz

channel or the 20 MHz primary channel. The Notify Channel Width action frame may be used by a non-AP

HT STA to choose an actual channel width. Transmission of this frame by a non-AP STA requests that the

AP send frames in the indicated width. This frame shall be sent in the primary channel using a non-HT frame.

The STA may use Non-HT OFDM frames with rates selected from the BSSBasicRateSet for protection of 20

MHz HT frames in the primary channel unless the Use Protection field of the ERP information element is set.

If set to 1 (Ed: CID 626), DSSS/CCK frames shall be used for protection.
TGn Editor: change 12.3.4.4 as follows:
12.3.4.4 Vector descriptions
The clause 21 PHY TXVECTOR and RXVECTOR contain additional parameters related to 
 PPDU format as described in 21.2 (HT PHY service interface (Ed: CID 3615; submission 06/1315r1)). For certain PPDU formats, the DATARATE parameter is replaced by a modulation and coding scheme (MCS) value. The mapping from clause 21 MCS to data rate is defined in 21.6 (Rate dependent parameters for HT Modulation and Coding Schemes (MCS)).

TGn Editor:  change 21.1 as follows:

21.1 Introduction
Clause 21 (High Throughput (HT) PHY specification ) specifies the PHY Entity (Ed: CID 4019) for a high throughput (HT) orthogonal frequency division multiplexing (OFDM) system (Ed: CID 4019). The HT STA shall be compliant with PHY specifications as defined in clause 17 for operation in the 5 GHz bands, and clauses 18 and 19 for operation in the 2.4 GHz bands (Ed: CID 4020, 559, 2914, 883, 7513). The HT features are applicable to operation in either (Ed: CID 3998) the 2.4 GHz band or (Ed: CID 3998) the 5 GHz bands, or both, (Ed: CID 3998) as specified in 21.3.14 (Channel numbering and channelization). The HT OFDM PHY is based on the OFDM PHY defined in clause 17, with extensibility up to 4 spatial streams, operating in 20 MHz bandwidth. Additionally, 1-4 spatial streams transmission is also defined for operation in 40 MHz bandwidth.  These features(Ed: CID 123) are capable of supporting data rates up to 600 Mb/s (4 spatial streams, 40 MHz bandwidth). The HT OFDM PHY data subcarriers are modulated using binary phase shift keying (BPSK), quadrature phase shift keying (QPSK), 16-quadrature amplitude modulation (16-QAM), or 64-QAM. Forward error correction coding (convolutional coding) is used with a coding rate of 1/2, 2/3, 3/4, or 5/6. Low-density parity-check (LDPC) codes are added(Ed: CID 2917). Other (Ed: CID 2919) features at both transmit and receive sides are 400 ns short guard interval (GI), transmit beamforming, HT Greenfield Format, space-time block codes (STBC), and 40 MHz operation. The HT OFDM PHY defined in clause 21 is mandatory for all equal modulation (Ed: CID 498) rates specified for the 1 and 2 spatial streams (MCSs 0 through 15) (Ed: CID 498) at an AP and for 1 spatial stream (MCSs 0 through 7) (Ed: CID 498) at a STA using 20 MHz channel width (Ed: CID 6940). Support for all other MCSs in 2-4 spatial streams in 20 MHz, (Ed: CID 498) and for all MCSs in 1-4 spatial streams using 40 MHz channel width is optional. The maximum MPDU length is extended to (Ed: CID 124, 7515) 65535 octets.

· PPDU Formats
· The PPDU format transmitted by an HT STA is determined by the TXVECTOR FORMAT, CW, CH_OFFSET and MCS parameters as defined in this subclause.

The FORMAT parameter determines the overall structure of the PPDU as follows:
· Non-HT Format: packets of this format are structured according to clause 17 (OFDM) or 19 (ERP) specification.  Support for Non-HT Format is mandatory.
· HT Mixed Format: packets of this format contain a preamble compatible with the non-HT receivers. The non-HT Short Training Field (L-STF), the non-HT Long Training Field (L-LTF) and the non-HT SIGNAL field are defined so they can be decoded by non-HT clause 17 and 19 devicesSTAs. The rest of the packet cannot be decoded by clause 17 or clause 19 STAs.  Support for HT Mixed Format is mandatory.
Submission Note:  the latter sentence was removed because it requires that the PHY expose a receive mode control and operate modally.  This is not the case.  However the requirement to receive both Non-HT and HT Mixed formats that it implies does need to be stated.
· HT Greenfield: in this mode HT packets are transmitted without a non-HT compatible part. This mode is optional. In this mode the receiver shall be able to decode Greenfield mode packets, HT Mixed Mode packets and non-HT format packets. 

· Greenfield Format: HT packets of this format do not contain a non-HT compatible part. Support for HT Greenfield Format is optional. 
· Submission Note:  the latter sentence was removed because it requires that the PHY expose a receive mode control and operate modally.  This is not the case.
·  An HT device STA that does not support the reception of an HT Greenfield packet shall be able to detect that an HT Greenfield packet is an HT transmission (as opposed to a non-HT transmission) ). In this case the receiver shall decode the HT-SIG and treat them as HT packets with a failing determine if the HT-SIG cyclic redundancy check (CRC)) passes.(Ed: CID 130, 7379)

The operation of PHY in the frequency domain is determined by the CW and CH_OFFSET parameters.  Table <add ref> shows the combination of CW and CH_OFFSET parameters that are supported.
Table n<xxx> - PPDU format as a function of CW and CH_OFFSET parameters
	CW
	CH_OFFSET

	
	Not present
	CH_OFF_40
	CH_OFF_20U
	CH_OFF_20L

	HT_CW20
	20 MHz HT Format: a PPDU of this format is transmitted by a STA that has a 20 MHz operating channel width to transmit an HT Mixed or Greedfield format packet of 20 MHz bandwidth. The PPDU contains one to four spatial streams.
	X
	X
	X

	HT_CW40
	X
	When MCS is not set to 32:

40 MHz HT Format: a PPDU of this format occupies a 40 MHz channel to transmit an HT Mixed or Greenfield format packet of 40 MHz bandwidth with one to four spatial streams.

	40 MHz HT Upper Format: the STA transmits an HT Mixed or Greenfield format packet of 20 MHz bandwidth with one to four spatial streams in the upper 20 MHz of a 40 MHz channel
	40 MHz HT Lower Format: the STA transmits an HT Mixed or Greenfield format packet of 20 MHz bandwidth with one to four spatial streams in the lower 20 MHzl of a 40 MHz channel

	
	
	When MCS is set to 32:
HT Duplicate Format: in this mode the STA operates in a 40 MHz channel composed of two adjacent 20 MHz channels and transmits an HT Mixed or Greenfield format packet on a single spatial stream
This provides the lowest HT transmission rate in 40 MHz. (Ed: CID 3432)
	
	

	NON_HT_CW20
	20 MHz Non-HT Format: The STA has  a 20 MHz operating channel width to transmit a Non-HT Format packet according to clause 17 or clause 19 operation
	X
	X
	X

	NON_HT_CW40
	X
	 Non-HT (Ed: CID 3432) Duplicate Format: The device STA operates in a 40 MHz channel composed of two adjacent 20 MHz channels. The packets to be sent are in the clause 17 format or HT format with 20 MHz bandwidth (Ed: CID 3432) in each of the 20 MHz channels. To reduce the peak-to-average power ratio (PAPR), the upper channel (higher frequency) is rotated by +90º (Ed: CID 132) relative to the lower channel. This mode includes the Non-HT duplicate Mode and Duplicate 20 MHz-HT Mode.(Ed: CID 3432)
	40 MHz Non-HT Upper Format: in the device STA transmits a non-HT packet of 20 MHz bandwidth in the upper 20 MHz of a 40 MHz channel
	· 40 MHz Non-HT Lower Format: device STA transmits a non-HT packet of 20 MHz bandwidth with in the lower 20 MHz of a 40 MHz channel



	X = Not defined



· 
· 
· 
· 
· 
· 
· 
· 
Support of  20 MHz Non-HT Format and 20 MHz HT Format with one and two spatial streams is mandatory at the AP.   Support of 20 MHz Non-HT Format and 20 MHz HT Format with one spatial stream is mandatory at the non-AP STAs. 

TGn Editor:  update figures n50 and n53 to show updated terms for HT Mixed and Greenfield modes

TGn Editor:  change 21.3.7 as follows:
21.3.7 Mathematical description of signals

For the description of the convention on mathematical description of signals see 17.3.2.4 
In the case of either a 20MHz Non-HT Format transmission or a 20MHz HT Format transmission, the channel is divided into 64 sub-carriers. In the 20MHz Non-HT Format, the signal is transmitted on sub-carriers -26 to - 1 and 1 to 26, with 0 being the center (DC) carrier. In the 20 MHz HT Format, the signal is transmitted on sub-carriers -28 to -1 and 1 to 28.
In the case of the 40 MHz HT Format, two adjacent 20 MHz channels are used. The channel is divided into 128 sub-carriers. The signal is transmitted on sub-carriers -58 to -2 and 2 to 58. 
In the case of 40 MHz HT Upper Format or 40 MHz HT Lower Format transmission, the upper or lower 20MHz channel is divided into 64 sub-carriers. The signal is transmitted on sub-carriers -60 to -4 in the case of a 40 MHz HT Lower Format transmission and on sub-carriers 4 to 60 in the case of a 40 MHz HT Upper Format transmission.(Ed: CID 4874)
In the case of the Non-HT Duplicate Format, the same data are transmitted over two adjacent 20 MHz channels. In this case, the 40 MHz channel is divided into 128 sub-carriers and the data are transmitted on carriers -58 to -6 and 6 to 58.
TGn Editor: update subclause header 21.3.10.10.3 as follows:
21.3.10.10.3 Transmission in 40 MHz HT Format
Submission note:  the following subclause is broken.  I don’t know how to fix it, because it implies that an HT STA can indicate transmission mode of Non-HT duplicate or HT duplicate, even if it is operating in a 20MHz channel.
21.5.5.12.2 Semantics of the service primitive

This primitive shall provide the following parameter: PMD_CW_OFFSET.indicate (CW, CH_OFFSET)

CW represents channel width (20 MHz or 40 MHz) and the transmission mode (non-HT duplicate or HT

duplicate). CH_OFFSET indicates a 20 MHz sub-channel of the 40 MHz channel (upper or lower).
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Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following LB84 comments:
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The changes marked in this document are based on TGn Draft version D1.05.
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