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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.
REVISION NOTES :

r0 – 07/04/17 – Initial Doc
r1 – 07/04/17 – Updated Version following a comment by Tomoya Yamaura for CID 1600

r2 – 07/05/11 – Updated Version following a comment by Jim during PHY ad hoc phone conference on CID 1600 (put it as “Transfer” rather than “Accept”)

r3 – 07/05/14 – Correct an additional inconsistency in the text of section 20.3.4 not directly addressed by CID1599, but nevertheless addressed through the proposed resolution of this CID relating to the same clauses
r4,5,6 – 07/05/15 – Complete contribution to resolve remaining inconsistencies
· resolve inconsistency between section 20.3.10.10.3 and 20.3.4 in the ordering of the application of the carrier mapping (OFDM symbol formation and 90 degree rotation on upper 40MHz carriers) and STBC encoding when dealing with transmission in 40MHz HT format. The issue is that the step m) and n) of section 20.3.4 does not reflect equation 20.59 (in D2.02, Equation 104) where the 90 degree rotation is applied on the upper carriers of the 40MHz transmission after STBC encoding. Moreover section 20.3.4 steps m) and n) are not in accordance with figure n64 illustrating the application of STBC encoder prior to the OFDM carrier mapping.
· change STBC 20.3.10.8.1 section to remove any reference to OFDM carriers since STBC encoder is applied on the NSS spatial streams for generating the NSTS space time streams and the carrier mapping is performed later in section 20.3.10.10.1
CID :

Complete list:

1599, 1600
Suggested resolutions:

	1599
	There is no explicit statement which symbols STBC can be applied to.
	Add statement such as;
"STBC or hybrid STBC/SM can be applied only for Data OFDM symbols, i.e., the SERVICE field and PSDU."
	Counter: see proposed resolution in 07/0544r4

	1600
	There is no explicit statement which STA can use STBC.
	Add paragraph here such as;
" The STA supporting transmitting PSDU with SERVICE field using STBC shall announce its capability with setting Tx STBC field to 1 in the HT Capabilities Info field in all HT Capabilities element that it transmits. The STA supporting receiving PSDU with SERVICE field using STBC shall announce its capability with setting Rx STBC field to 1 in the HT Capabilities Info field in all HT Capabilities element that it transmits."
 (This seems that it should be described in MAC. If this would be better for us, it would be described in clause 9, rather than in clause 20.)
	Transfer to MAC – 07/0544r4
This comment is more MAC related as it proposes to use the HT Capabilities info field to announce RX and TX STBC capabilities

Proposed resolution =

Transfer to MAC

Informational Note =

The usage of the HT Capabilities info field is defined in the MAC section (see Table n25 in section 7.3.2.49.2)



CID 1599 related proposed resolution and instructions to the editor

Comment resolution

Section 20.3.4 (“Overview of PPDU encoding process”) should provide along with figures 305 and 307 enough information on the fact that STBC should be applied only to Data field constellation complex symbols. Besides section 20.3.10.8.1 is a subclause of section 20.3.10 which only deals with the Data field.
With the proposed modifications (see below) provides further clarification as a resolution to this CID.

Two modifications are thus proposed:

1. swap step m) and n) in section 20.3.4 to comply with equation 104 and make the required edits for the swapping since step m) deals with the OFDM symbol formation which is used in step n)
2. amend section 20.3.10.8.1 for removing OFDM carrier reference since it is introduced later
Instructions to the editor

Modification 1: Instruct Editor to modify original 20.3.4 m) and n) step text from Draft 2.02 by replacing the original text in red provided below for reference by the blue one following in which the modifications are highlighted in bold and stroked text.
· Overview of the PPDU encoding process

· Divide the complex number string for each of the resulting [image: image1.wmf]N
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 is determined from the CH_OFFSET field of TXVECTOR and the CH_BANDWIDTH field of TXVECTOR. Each such group is associated with one OFDM symbol in one spatial stream. In each group, the complex numbers are indexed 0 to [image: image4.wmf]N
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 and mapped hereafter onto OFDM subcarriers as described in Error! Reference source not found., Error! Reference source not found., Error! Reference source not found., and Error! Reference source not found.. 

· If space time block coding (STBC) or hybrid space time block coding/spatial multiplexing (STBC/SM) is to be applied, as indicated by the STBC field in the TXVECTOR, operate on the complex number in each data subcarrier in sequential pairs of OFDM symbols as described in Space-Time Block Coding (STBC) to generate [image: image5.wmf]N
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 OFDM symbols for every [image: image6.wmf]N
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 OFDM symbols associated with the [image: image7.wmf]N
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 spatial streams. If STBC or hybrid STBC/SM is not to be used, the number of space time streams is the same as the number of spatial streams, and the sequences of OFDM symbols in each space time stream are composed of the sequences of OFDM symbols in the corresponding spatial stream.

· Overview of the PPDU encoding process
m) If space time block coding (STBC) or hybrid space time block coding/spatial multiplexing (STBC/SM) is to be applied, as indicated by the STBC field in the TXVECTOR, then operate apply STBC encoding on to the sequential pairs of complex constellation symbols number generated at the output of the constellation mappers in each data subcarrier in sequential pairs of OFDM symbols as described in Space-Time Block Coding (STBC) 20.3.10.8.1 to generate produce NSTS OFDM complex constellation symbols for every NSS OFDM complex constellation symbols associated with the NSS spatial streams. If STBC or hybrid STBC/SM is not to be used, the number of space time streams is the same as the number of spatial streams, and the sequences of OFDM complex constellation symbols in each space time stream are composed of the sequences of OFDM complex constellation symbols in the corresponding spatial stream.
n) Divide the complex number string for each of the resulting [image: image8] NSTS​ spatial streams into groups of NSD complex numbers, where the value of NSD is determined from the CH_OFFSET field of TXVECTOR and the CH_BANDWIDTH field of TXVECTOR. Each such group is associated with one OFDM symbol in one spatial stream. In each group, the complex numbers are indexed 0 to NSD-1 and mapped hereafter onto OFDM subcarriers as described in 20.3.10.10.2 (Transmission in 20 MHz HT format), 20.3.10.10.3 (Transmission in 40 MHz HT Format), 20.3.10.10.4 (Transmission in HT duplicate format), and 20.3.10.11 (Non-HT duplicate transmission). 
Modification 2: Instruct Editor to modify original 20.3.10.8.1 STBC section from Draft 2.02 by replacing the original text in red provided below for reference by the blue one following in which the modifications are highlighted in bold and stroked text.
· Space-Time Block Coding (STBC)

This subclause defines a set of optional robust transmission rates that are applicable only when [image: image9.wmf] is greater than [image: image10.wmf]. In this case, [image: image11.wmf](# 745) spatial streams are mapped to [image: image12.wmf] space time streams, which are mapped to [image: image13.wmf] transmit chains. These rates are based either on Space-Time Block Coding (STBC) or hybrid STBC/SM (#3189) schemes. When the use of STBC is indicated in the STBC field of the HT-SIG, a symbol operation shall occur between the constellation mapper and the spatial mapper (see Error! Reference source not found.) as defined in this Clause.

Denote the complex modulator symbol transmitted on data subcarrier k of OFDM symbols 2m and 2m+1 in spatial stream i as [image: image14.wmf]d
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Error! Reference source not found. indicates, for each combination of NSTS and NSS, which modulator symbol shall be transmitted during OFDM symbol period (2m) and (2m+1) from space time stream iSTS = 1,...,NSTS . 

In the following description, the complex-valued modulation symbol at the output of the STBC encoder, as given in Error! Reference source not found., in data subcarrier k of OFDM symbol m of space time stream i is denoted [image: image16.wmf]d
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NOTE—The specific STBC schemes for single spatial streams ([image: image19.wmf]N
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 are not detailed in this subclause since they can be covered through the use of spatial expansion as detailed in Error! Reference source not found..

· Space-Time Block Coding (STBC)

This subclause defines a set of optional robust transmission rates modes that are applicable only when NSTS is greater than NSS. In this case, NSS (# 745) spatial streams are mapped to NSTS space time streams, which are mapped to NTX transmit chains. These rates modes are based either on Space-Time Block Coding (STBC) or hybrid STBC/SM schemes. When the use of STBC is indicated in the STBC field of the HT-SIG, a symbol operation shall occur between the constellation mapper and the spatial mapper (see figure 307) as defined in this Clause.

The stream of complex numbers dk,i,n k=0…NSD-1, i=1…NSS, n=0…NSYM-1 generated by the constellation mapper is the input of the STBC encoder which generates as output the stream of complex numbers dtildak,i,n k=0…NSD-1, i=1…NSTS, n=0…NSYM-1.

If space time block coding is not applied, then dtildak,i,n=dk,i,n  and NSS=NSTS.

If space time block coding is applied, then the correspondence between dtildak,i,n and dk,i,n is defined in Table 194.
Denote the complex modulator symbol transmitted on data subcarrier k of OFDM symbols 2m and 2m+1 in spatial stream i as [image: image21.wmf]d
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Error! Reference source not found. indicates, for each combination of NSTS and NSS, which modulator symbol shall be transmitted during OFDM symbol period (2m) and (2m+1) from space time stream iSTS = 1,...,NSTS . 

In the following description, the complex-valued modulation symbol at the output of the STBC encoder, as given in Error! Reference source not found., in data subcarrier k of OFDM symbol m of space time stream i is denoted [image: image23.wmf]d
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NOTE—The specific STBC schemes for single spatial streams (NSS=1) with NTX(3 are not detailed in this subclause since they can be covered through the use of spatial expansion as detailed in 20.3.10.10.1.
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Abstract


This document describes corrections to be inserted to the TGn draft 2.02 that will address comments raised in various CIDs of LB97 regarding STBC features at the PHY layer. Those comments mainly address improvements aiming at clarifying the draft text.
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