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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 3615
	3615
	For 2.4 GHz channel, for backward compatibility, this should also include DS-CCK PHY rates as well. If they are not added to this table, the implication is that there is no way to signal the transmission of the data using DS-CCK PHY rates.
	Please add the relevant entries. For ideas on how to make these entries, refer to clause 19
	PHY AdHoc: Reason for transfer: This comment relates to how the new clauses relate to existing clauses and should be resolved consistantly thoughout the draft.
GenAdHoc: After a large discussion, the group believes that a submission/discussion needs to be created.
A Presentation to TGn to request an architectual description of how the interaction of the PHY Clauses are described and specified.


Discussion
There are essentially three options:

· An HT device provides only a Clause 21 PHY SAP

· An HT device provides multiple PHY SAPs, and we have a multiplexing SAP above them that decides where to direct PHY primitives

· An HT device provides multiple SAPs, and we use “object” inheritance to direct PHY primitives to all relevant SAPs

These are discussed below.

An HT device provides only a Clause 21 PHY SAP

This is closest to what has been done before.   It requires the clause 21 SAP to support all legacy modes of operation, and explain what to do with legacy tx/rx primitives.

The changes to permit this are to make the TXVECTOR/RXVECTOR parameters a superset of the interoperable legacy modes of operation, and to provide explanation of what to do when legacy tx primitives are received and when legacy rx packets are received.

This explanation should be able to reference legacy subclauses as defining what to do.

This option is closest to what we already have, and is arguably the least work.
An HT device provides multiple PHY SAPs, and we have a multiplexing SAP above them that decides where to direct PHY primitives

In this case, we don’t attempt to support legacy modes in the new PHY-SAP, but we add a new sublayer that sits just above the PHY and below the MAC.   The sublayer multiplexes requests from the MAC to multiple PHY SAPs based on inspection of the TXVECTOR parameters.

Although this solves the problem at hand, there are multiple issues with this.  It implies that the PHYs are independent (i.e. one could be transmitting while another is receiving), which is clearly not the case.  Also, although the PHY is essentially stateless, between packets,  it is statefull within packets.  The multiplexing layer would need to understand this and essentially activate a specific PHY during RX.   I’m not sure how this would work with CCA.
An HT device provides multiple SAPs, and we use “object” inheritance to direct PHY primitives to all relevant SAPs
This is arguably the cleanest way to accommodate extensions.  Each PHY describes only new or changed behaviour, and inherits all other properties from parent PHY descriptions.
However, object orientation has two major drawbacks:

· It obscures which behaviours are required to support some specific event,  making it difficult to specify, because some rules about precedence would need to be established (i.e. who gets to make decisions on packet acquisition first)

· Many people haven’t been exposed to this form of description, and would not understand it if we used it in an 802.11 standard.

These drawbacks rule it out of consideration.

Recommendation

TGn does “business as usual”, with the least change from the way previous PHYs have handled this.   A Clause 21 PHY will include the ability to signal all compatible legacy modes.

Changes Required

Submission note: an artefact of converting the FrameMaker text to Word is to add carriage returns in some cross references.  Please ignore these, as it is only the changes (shown with tracking) that are relevant to any related motion.

Submission Note: in addition to the changes required to support non-HT operation, I have also performed a substantial reformatting of the section.  The main issue was that similar normative statements were duplicated for RXVECTOR and TXVECTOR, and then duplicated again between the table and the subsections that followed it.  Repeating normative statements is generally a bad idea in a standard, so I have reorganized to remove the duplication – with the beneficial side effect of a much shorter form of description.
· High Throughput (HT) PHY specification 

· Introduction

TGn Editor: add the following new paragraph at the end of 21.1:
The HT PHY supports non-HT operation in the 2.4GHz band as defined by clause 19.  It supports non-HT operation in the 5GHz bands in as defined by clause 17.
TGn Editor: change heading 21.2 as follows:

· HT PHY service interface
· Introduction

TGn Editor: change 21.2.1 as follows (and fixup references highlighted):
The PHY interfaces to the MAC through the TX vector and the RX vector. The TX vector supplies the PHY with per-packet TX parameters. Using the RX vector, the PHY informs the MAC of the received packet parameters. 

This interface is an extension of the generic PHY service interface defined in 12.3.4. 

TGn Editor:  change 21.2.2 as follows:
· TXVECTOR and RXVECTOR parameters

The parameters in TXVECTOR and RXVECTOR parameters are defined as part of the TXVECTOR parameter list in the PHY-TXSTART.request service primitive and/or as part of the RXVECTOR parameter list in the PHY-RXSTART.indicate service primitive.
Replace Table n64 with the following:

(Submission note:  it is not possible to show the changes as such in the table  due to the extensive reorganization of the structure of the table.)
	· TXVECTOR and RXVECTOR parameters


	Parameter
	Condition
	Value
	Parameter is present in which? (See NOTE)

	
	
	
	TXVECTOR
Y/N/O
	RXVECTOR
Y/N/O

	FORMAT
	
	Determines the format of the PPDU.

Enumerated Type:

NON_HT for clause 15, 17, 18 or 19 PPDU formats,or for non-HT duplicated PPDU format.  In this case the modulation is determined by the NON-HT MODULATION parameter.

HT_MM, representing HT Mixed Mode

HT_GF, representing HT Greenfield
	Y
	Y

	NON-HT MODULATION
	
	When FORMAT is NON_HT:
Enumerated Type: 

ERP-DSSS

ERP-CCK

ERP-OFDM

ERP-PBCC

DSSS-OFDM
OFDM
Otherwise this parameter is not present.
	Y
	Y

	L_LENGTH
	FORMAT is NON_HT
	Indicates the length of the PSDU in octets in the range 1-4095. This value is used by the PHY to determine the number of octet transfers that occur between the MAC and the PHY.


	Y
	Y

	
	FORMAT is HT_MM
	When, indicates the value in the Length field of the L-SF in the range 1-4095.  This use is defined in (insert reference to Non-HT SIGNAL field, currently 21.3.9.3.5).  This parameter may be used for HT PHY level protection as described in 9.13.4 (L-SIG TXOP protection).

	Y
	Y

	
	FORMAT is HT_GF
	Not present
	N
	N

	L_DATARATE
	FORMAT is NON_HT
	When, indicates the rate used to transmit the PSDU in Mb/s.  Allowed values depend on the value of the NON-HT MODULATION parameter thus:

DSSS: 1 and 2

CCK:  5.5 and 11

PBCC: 5.5, 11, 22 and 33

DSSS-OFDM: 6, 9, 12, 18, 24, 36, 48 and 54

OFDM (depends on channel spacing):

20 MHz channel spacing: 6, 9, 12, 18, 24, 36, 48, and 54

10 MHz channel spacing: 3, 4.5, 6, 9, 12, 18, 24, and 27

5 MHz channel spacing: 1.5, 2.25, 3, 4.5, 6, 9, 12, and 13.5
	Y
	Y

	
	FORMAT is HT_MM
	Indicates the Rate value that is in the L-SF
	Y
	Y

	
	FORMAT is HT_GF
	Not present
	N
	N

	SERVICE
	FORMAT is NON_HT and NON-HT MODULATION is either OFDM or DSSS-OFDM
	Scrambler initialization, 7 null bits + 9 reserved null bits


	Y
	N

	
	Otherwise
	Not present
	N
	N

	TXPWR_LEVEL
	
	 The allowed values for the TXPWR_LEVEL parameter are in the range from 1 to 8. This parameter is used to indicate which of the available TxPowerLevel attributes defined in the MIB shall be used for the current transmission.
	Y
	N

	RSSI
	
	The allowed values for the RSSI parameter are in the range from 0 through RSSI maximum. This parameter is a measure by the PHY of the average energy observed at the antennas used to receive the current PPDU. RSSI shall be measured during the reception of the PLCP preamble. In HT Mixed Mode the reported RSSI shall be measured during the reception of the HT LTFs. RSSI is intended to be used in a relative manner, and it shall be a monotonically increasing function of the received power.
	N
	Y

	PREAMABLE_TYPE
	FORMAT is NON_HT and HT MODULATION is one of (ERP-DSSS, ERP-CCK, ERP-PBCC, DSSS-OFDM)
	Enumerated type: 
SHORTPREAMBLE,

LONGPREAMBLE
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	MCS
	FORMAT is HT_MM or HT_GF
	The MCS field selects the modulation and coding scheme to be used in the transmission of the packet. The value to be used in each modulation and coding scheme is the index defined in 21.6.
Integer: range 0-76.
The interpretation of the MCS index is defined in (insert ref to 21.6 Rate Dependent parameters...). 


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	CW
	FORMAT is HT_MM or HT_GF
	The CW parameter indicates whether the packet is transmitted using 40 MHz or 20 MHz channel width. There are two additional modes for transmission over 40 MHz indicated, transmission in non-HT duplicate or HT duplicate formats. 

Enumerated type:
HT_CW20, for 20 MHz

HT_CW40, for 40 MHz

HT_CW_20DN for Non-HT Duplicate 

HT_CW_20DH for HT Duplicate (THIS LINE SHOULD BE REMOVED

	Y
	Y

	
	Otherwise
	Not present
	N
	N

	CH_OFFSET
	FORMAT is HT_MM or HT_GF
	The CH_OFFSET parameter indicates which portion of the 40 MHz channel is used for transmission.

Enumerated type:
CH_OFF_40, for the entire  40 MHz channel

CH_OFF_20U, for the upper 20 MHz of the 40 MHz channel

CH_OFF_20L, for the lower 20 MHz of the 40 MHz channel


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	LENGTH
	FORMAT is HT_MM or HT_GF
	Indicates the length of an HT PSDU in the range 0-65535 octets. A value of zero indicates a Null Data Packet that contains no data symbols after the preamble.


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	SMOOTHING
	FORMAT is HT_MM or HT_GF
	Indicates whether frequency-domain smoothing is recommended as part of channel estimation.
Enumerated type:
SMOOTHING_REC indicates that smoothing is recommended

SMOOTHING_NOT_REC indicates that smoothing is not recommended
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	SOUNDING
	FORMAT is HT_MM or HT_GF
	Indicates whether this packet is a sounding packet.
Enumerated type:

SOUNDING indicates this is a sounding packet

NOT_SOUNDING indicates this is not a sounding packet


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	AGGREGATION
	FORMAT is HT_MM or HT_GF:
	Indicates whether the PSDU contains an A-MPDU.
Enumerated type:
AGGREGATED indicates this is a packet with A-MPDU aggregation

NOT_AGGREGATED indicates this is a packet without A-MPDU aggregation
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	STBC
	FORMAT is HT_MM or HT_GF
	Indicates the difference between the number of space time streams (NSTS) and the number of spatial streams ( NSS) indicated by the MCS.

Set to 0 indicates no STBC (NSTS = NSS)

Set to 1 indicates NSTS - NSS = 1
Set to 2 indicates NSTS - NSS = 2
Value of 3 is reserved
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	LDPC_CODING
	FORMAT is HT_MM or HT_GF
	Indicates whether Binary Convolutional Code (BCC) or Low Density Parity Check (LDPC) encoding is used.
Enumerated type:
BCC_CODING for Binary Convolutional Code

LDPC_CODING for Low Density Parity Check code 


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	SHORT_GI
	FORMAT is HT_MM or HT_GF
	Indicates whether a short Guard Interval (GI) is used in the transmission of the packet.
Enumerated type:
LONG_GI indicates short GI is not used in the packet

SHORT_GI indicates Short GI is used in the packet


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	NUM_EXTEN_SS
	FORMAT is HT_MM or HT_GF
	Indicates the number of extension spatial streams that are sounded during the extension part of the HT training in the range 0-3.


	Y
	Y

	
	Otherwise
	Not present
	N
	N

	ANTENNA_SET
	FORMAT is HT_MM or HT_GF
	The ANTENNA_SET parameter indicates which antennas of the available antennas are used in the transmission.
This field is only present if antenna selection is applied.
	O
	N

	
	Otherwise
	Not present
	N
	N

	EXPANSION_MAT
	FORMAT is HT_MM or HT_GF
	Contains the spatial expansion matrices for transforming space time streams into transmit streams. The use of spatial expansion matrices is defined in (insert ref to 21.3.10.10.1 – spatial mapping). This parameter contains [image: image1.wmf] complex matrices of size [image: image2.wmf].
This field is only present if transmit beamforming is applied.
	O
	N

	
	Otherwise
	Not present
	N
	N

	EXPANSION_MAT_ON
	FORMAT is HT_MM or GF
	Enumerated type:

EXPANSION_MAT_ON indicates that EXPANSION_MAT is valid
NO_EXPANSION_MAT_ON indicates that EXPANSION_MAT is not valid
	Y
	N

	
	Otherwise
	Not present
	N
	N

	CHAN_MAT
	
	The CHAN_MAT parameter contains the channel response matrices that were measured during the reception of the current PPDU. Each matrix has [image: image3.wmf] rows and [image: image4.wmf] columns corresponding to the number of receive chains and the number of space time streams that were measured during the current PPDU. Each element in the matrix is a complex number. The number of matrices is [image: image5.wmf] - the sum of the number of data subcarriers and the number of pilot subcarriers in the current received PPDU.
	N
	O

	NOTE-In the TXVECTOR and RXVECTOR columns, the following apply:

· Y = Present

· N = Not present

· O = Optional


TGn Editor:  Delete subclase 21.2.3 and its subclauses
TGn Editor: Insert the following new subclause (add table number and update 3 references to it below):
21.2.3 Support for NON_HT formats
When the FORMAT parameter is set to NON_HT, the behaviour of the HT PHY is defined in other clauses as shown in table ??, dependent on the operational band.  In this case, the PHY-TXSTART.request is handled by mapping the TXVECTOR parameters as defined in table?? and following operation as defined in the referenced clause.  Likewise the PHY-RXSTART.indication emitted when a NON_HT PPDU is received is defined in the referenced clauses, with mapping of TXVECTOR parameters as defined in table ??.
Table n?? – Mapping of HT PHY parameters for NON_HT operation

	HT PHY Parameter
	2.4 GHz operation

Operation defined by clause 19
	5.0 GHz operation

Operation defined by clause 17

	L_LENGTH
	LENGTH
	LENGTH

	L_DATARATE
	DATARATE
	DATARATE

	SERVICE
	SERVICE
	SERVICE

	TXPWR_LEVEL
	TXPWR_LEVEL
	TXPWR_LEVEL

	RSSI
	RSSI
	RSSI

	FORMAT
	-
	-

	PREAMBLE_TYPE
	PREAMBLE_TYPE
	-

	NON-HT MODULATION
	MODULATION
	-

	SERVICE
	SERVICE
	SERVICE

	MCS
	-
	-

	CW
	-
	-

	CH_OFFSET
	-
	-

	LENGTH
	-
	-

	SMOOTHING
	-
	-

	NOT_SOUNDING
	-
	-

	AGGREGATION
	-
	-

	STBC
	-
	-

	LDPC_CODING
	-
	-

	SHORT_GI
	-
	-

	NUM_EXTEN_SS
	-
	-

	ANTENNA_SET
	-
	-

	EXPANSION_MAT
	-
	-

	CHAN_MAT
	-
	-
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Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following LB84 comments:


3615





The changes marked in this document are based on TGn Draft version D1.03.
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