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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 TGy Draft.  This introduction, is not part of the adopted material.

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

TGy Editor:  Editing instructions preceded by “TGy Editor” are instructions to the TGy editor to modify existing material in the TGy draft.   As a result of adopting the changes, the TGy editor will execute the instructions rather than copy them to the TGy 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.

OFDM Waveforms

CIDs: 34, 232, 656, 36, 228, 234, 297, 614, 658, 660
Discussion:
In base standard (Revma-D9.0):

1. Table 135 provides modulation dependent parameters for 20, 10, and 5 MHz channels.  

2. Table 136 provides timing related parameters for 20, 10, and 5 MHz channels.

3. Description for Eq (7), 17.3.2.4, pg 606, provides time offsets for 20, 10, and 5 MHz channels.

4. 17.3.3, PLCP preamble, “The timings described in this subclause and shown in Figure 246 are for 20 MHz channel spacing. They are doubled for half-clocked (i.e., 10 MHz) channel spacing and are quadrupled for quarter-clocked (i.e., 5 MHz) channel spacing.”
5. Eq (27), 17.3.5.9, the waveform for the data symbols is a function of parameters from Table 136

Proposed Resolution:

Reject: All waveform descriptions in clause 17 in Revma-D9.0 account for 20, 10, and 5 MHz channels.  Refer to 07/0272 for further discussion.
Spectral Mask

CIDs: 614, 298, 498, 186, 12, 666, 499, 37, 229, 235, 450, 661, 294
Discussion:
A little history: Clause 17 originally contained the specral mask for 20MHz.  This was moved to Annex I by TGj.  The 20 MHz specral mask is not regulatory domain specific and is used in the absence of stricter regulatory mask.  Therefore, TGy moved the 20 MHz mask back to Clause 17.  Any stricter masks dictated by regulatory domains will be in Annex I and supercede the masks in Clause 17.  Regulatory domain specific masks for 5 and 10 MHz channel channelization are currently in Annex I in Revma-D9.0.  With the use of Clause 17 for other bands, non-regulatory domain specific spectral masks need to be added to 17.3.9.2.
Proposed Resolution:

Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: replace text in 17.3.9.2, pg 29, line 12-18, D1.0  as follows
Change the first sentence as shown:
The transmit spectrum mask by regulatory domain is defined in Annex I and Annex J.

Change the following text and figure after the only sentence in 17.3.9.2 and renumber accordingly:
The default transmitted spectrum shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, –20 dBr at 11 MHz frequency offset, –28 dBr at 20 MHz frequency offset and –40 dBr at 30 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the default spectral mask, as shown in Figure y254A. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

In the absence of a more stringent transmit spectrum mask by regulatory domain in Annex I, for operation using 20 MHz channel spacing, the transmitted spectrum shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, –20 dBr at 11 MHz frequency offset, –28 dBr at 20 MHz frequency offset, and –40 dBr at 30 MHz frequency offset and above.  The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure y254A. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

In the absence of a more stringent transmit spectrum mask by regulatory domain in Annex I, for operation using 10 MHz channel pacing, the transmitted spectrum shall have a 0 dBr bandwidth not exceeding 9 MHz, –20 dBr at 5.5 MHz frequency offset, –28 dBr at 10 MHz frequency offset, and –40 dBr at 15 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure yXXX. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.
In the absence of a more stringent transmit spectrum mask by regulatory domain in Annex I, for operation using 5 MHz channel spacing, the transmitted spectrum shall have a 0 dBr bandwidth not exceeding 4.5 MHz, –20 dBr at 2.75 MHz frequency offset, –28 dBr at 5 MHz frequency offset, and –40 dBr at 7.5 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure yZZZ. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.
Tgy Editor: Insert  the two following figures in 17.3.9.2, D1.0
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Figure yXXX – Transmit spectral mask for 10 MHz transmission
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Figure yZZZ – Transmit spectral mask for 5 MHz transmission
Tgy Editor: modify caption for Figure y254A, pg 30, D1.0  as follows
Default tTransmit spectralum mask for 20 MHz transmission

Tgy Editor: Insert editing instructions into Annex I,  as follows
I.2.3 Transmit spectrum mask
Change the following paragraph, as shown
For operation using 20 MHz channel spacing, the transmitted spectrum shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, –20 dBr at 11 MHz frequency offset, –28 dBr at 20 MHz frequency offset, and –40 dBr at 30 MHz frequency offset and above. For operation using 10 MHz channel spacing, the transmitted spectrum shall have a 0 dBr bandwidth not exceeding 9 MHz, –20 dBr at 5.5 MHz frequency offset, –28 dBr at 10 MHz frequency offset, and –40 dBr at 15 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure I.1. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

Delete Figure I.1
Channel Start Frequency

CIDs: 35, 233, 657

Discussion:

17.3.8.3.2 defines channel numbering in Eq 32 in RevMA-D9.0 as follows: 

Channel center frequency = Channel starting frequency + 5 × nch (MHz)

where

nch = 0,1,…200.

The 3650MHz bandplan for 20 MHz, 10 MHz, and 5 MHz channels encompasses 3655 MHz to 3695 MHz, leaving 5 MHz guard band on each side.  Accordingly, in Table J.1 TGyD1.0, for 20 MHz, the channel start frequency is 3000 MHz with channels 133 and 137, giving channel center frequencies of 3665 MHz and 3685 MHz.  For 10 MHz, the channel start frequency is 3000 MHz with channels 132, 134, 136, and 138, giving channel center frequencies of 3660, 3670, 3680, and 3690 MHz.  For 5 MHz, the channel start frequency is 3002.5 MHz with channels 131, 132, 133, 134, 135, 136, 137, and 138, giving channel center frequencies of 3657.5, 3662.5, 3667.5, 3672.5, 3677.5, 3682.5, 3687.5, and 3692.5 MHz
Proposed Resolution:
Reject: 17.3.8.3.2, Revma-D9.0, Eq 32 defines channel center frequency and channel numbering.  17.3.8.3.3, Revma-D9.0 refers the reader to Annex J for the valid operating channels.  Refer to 07/0272 for further discussion.
CCA-ED Usage
CIDs: 220, 284, 486, 645, 221, 285, 487, 647
Discussion:

FCC mandates contention based protocol for 3.65 GHz.  11a only provides CCA based on carrier sense, which would not protect other non-802.11 systems.  ED is added for 3.65 GHz to protect other systems.  ED is not required in 5 GHz, but is required in 3.65 GHz.  Therefore ED “may be required”, depending of the operating band. 

A new CCA-ED behavior class has been added to Table I.3 in Annex I.  The new regulatory classes added for 3.65 GHz in Table J.1 in Annex I require this new behavior class.

Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: modify text in 17.3.6, pg 28, line 16-17, D1.0  as follows
For improved spectrum sharing in some bands, an optional Clear Channel Assessment-Energy Detect

(CCA-ED) may be used required, as indicated in Annex J.  The behavior class indicating CCA-ED is given in Table I.3.  The regulatory classes requiring the corresponding CCA-ED behavior class is given in Table J.1.
Tgy Editor: delete text in 17.3.10.5, pg 31, line 3-5, D1.0  as follows
For improved spectrum sharing in some bands, an optional Clear Channel Assessment-Energy Detect (CCA-ED) may be required, as indicated in Annex J. Where the optional CCA-ED is not used, receiving the start of a valid OFDM transmission at a receive level equal to or greater than the minimum modulation and coding rate sensitivity (–82 dBm for 20 MHz channel spacing, –85 dBm for 10 MHz channel spacing, and –88 dBm for 5 MHz channel spacing) shall cause CCA to indicate busy with a probability > 90% within 4 μs for 20 MHz channel spacing, 8 μs for 10 MHz channel spacing, and 16 μs  for 5 MHz channel spacing.  If the preamble portion was missed, the receiver shall hold the CS signal busy for any signal 20 dB above the minimum modulation and coding rate sensitivity (–62 dBm for 20 MHz channel spacing, –65 dBm for 10 MHz channel spacing, and –68 dBm for 5 MHz channel spacing).

NOTE—CCA detect time is based on finding the short sequences in the preamble, so when TSYM doubles, so does CCA detect time.

CCA-ED Modes
CIDs: 25, 225, 38, 236, 451, 662, 58, 40, 453, 39, 452, 59, 615
Discussion:

Carrier sense in the baseline will also apply to 3.65 GHz.  We have added the optional ED threshold.  We then logically “or” the baseline CS with the new ED to generate the CCA indication.  This will not change legacy 11a behavior and minimizes the changes to clause 17 for 3.65 GHz.  Mode 2 will be removed.
Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: replace text in 17.3.10.5, pg 31, line 17-27, D1.0  as follows
For the optional CCA-ED, the OFDM PHY shall provide the additional capability to perform CCA-ED. according to the following two methods: CCA shall report a busy medium upon detecting any energy above the ED threshold.
 
— CCA-ED Mode 1: Energy above threshold. CCA shall report a busy medium upon detecting any energy above the ED threshold.

— CCA-ED Mode 2: A combination of CS and energy above threshold. CCA shall report busy at least while an OFDM PPDU with energy above the ED threshold is being received at the antenna.

The CCA shall indicate IDLE BUSY if there is no any energy above the ED threshold or CS. The CCA parameters are subject to the following criteria:

CCA Thresholds and Wording
CIDs: 299, 405, 41, 454, 42, 124, 152, 674, 57, 230, 123, 151, 443
Discussion:

The CCA thresholds and wording (start of a valid OFDM transmission & missed preamble) for the baseline in 17.3.10.5 will not be changed so as to not effect legacy 11a and 11j devices.  The changes in the above section on “CCA-ED Usage” remove the baseline revMA D9.0 text from 11yD1.0 to clarify that this text is not being changed.

New ED thresholds are added to 17.3.10.5 matching the original missed preamble thresholds (20 dB above minimum sensitivity) to keep the spirit of 17.3.10.5.  More restrictive ED thresholds for 3.65 GHz devices will be added to Annex I, 10 dB above minimum sensitivity.
Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: replace text in 17.3.10.5, pg 31, line 29-31, D1.0  as follows
a) If a valid OFDM signal is detected during its preamble within the CCA window, In the absence of a more stringent requirement by regulatory domain in Annex I, the optional CCA-ED threshold shall

be less than or equal to [–82 dBm] -62 dBm for 20 MHz channel widths; [–85 dBm] -65 dBm for 10 MHz channel widths; and [–88 dBm] -68 dBm for 5 MHz channel widths (minimum sensitivity for BPSK, R=1/2 + 20 dB in Table 145).

Tgy Editor: Insert new subclause to Annex I  as follows
Insert the following new subclause:
I.2.3 CCA-ED Threshold
For operation in the 3.65-3.7 GHz band, the optional CCA-ED thresholds shall be less than or equal to -72 dBm for 20 MHz channel widths; -75 dBm for 10 MHz channel widths; and -78 dBm for 5 MHz channel widths (minimum sensitivity for BPSK, R=1/2 + 10 dB in Table 145).

CCA Detect Time
CIDs: 187, 43, 44, 579, 648
Discussion:

CCA-CS detect time in baseline revMA D9.0 is a function of channel width: 4 us for 20 MHz, 8 us for 10 MHz, and 16 us for 5 MHz.  CCA-ED detect time is modified to match CCA-CS detect time.  The modifications build upon those above in “CCA Thresholds and Wording”
Text regarding test point will be removed.

Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: add text in 17.3.10.5, pg 31, end of line 31, D1.0  as follows
…for 5 MHz channel widths (minimum sensitivity for BPSK, R=1/2 + 20 dB in Table 145)., and shall cause CCA to indicate busy within 4 μs for 20 MHz channel spacing, 8 μs for 10 MHz channel spacing, and 16 μs for 5 MHz channel spacing.

Tgy Editor: delete text in 17.3.10.5, pg 31, line 33-36, D1.0  as follows
b) With a valid signal (according to the CCA-ED mode of operation) present at the receiver antenna within [5 μ s] of the start of a MAC slot boundary, the CCA indicator shall report channel busy before the end of the slot time. This implies that the CCA signal is available as an exposed test point. Refer to Figure 170 (in 9.2.10) for a slot time boundary definition.

Correct PLCP header
CIDs: 241, 45, 580, 581, 649, 650
Discussion:

Holding CCA busy for the duration of a length field of a correct (or valid) PLCP header is dealt with in subclause 17.3.12 (Receive PLCP) in revMA D9.0.  The new text in 17.3.10.5 will be deleted.
Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: delete text in 17.3.10.5, pg 31, line 38-41, D1.0  as follows
c) In the event that a correct PLCP header is received, the OFDM PHY shall hold the CCA signal inactive (channel busy) for the full duration, as indicated by the PLCP LENGTH field. Should a loss of CS occur in the middle of reception, the CCA shall indicate a busy medium for the intended duration of the transmitted PPDU.

Conformance Text
CIDs: 226, 242, 582
Discussion:

Text on conformance test will be removed

Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: delete text in 17.3.10.5, pg 31, line 43-45, D1.0  as follows
Conformance to the optional CCA-ED shall be demonstrated by applying an equivalent OFDM compliant signal above the appropriate ED threshold (item a) so that all conditions described in item b and item c are demonstrated for that channel width.

RSSI
CIDs: 266, 267, 269
Discussion:
RSSI is currently used in clause 17 for CCA.  11y D1.0 maintains this approach.
Proposed Resolution:
Reject: RSSI is currently used in clause 17 for CCA.  11y D1.0 maintains this approach. 
Receive PLCP
CIDs: 227, 584
Discussion:

The text will be modified to include missing sentence (highlighted in purple only to bring to the readers attention, and not to be highlighted in draft).  The text will also correct change marking to better indicate the changes proposed by TGy to the base standard.
Proposed Resolution:
Accept: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: modify text in 17.3.12, pg 32, lines 13-17 and pg 33, lines 1-3, D1.0  as follows
Change the sixth paragraph as shown:

Where the optional CCA-ED is not used, iIn the event that a change in the RSSI causes the status of the CCA to return to the IDLE state before the complete reception of the PSDU, as indicated by the PLCP LENGTH field, the error condition PHY-RXEND.indicate(CarrierLost) shall be reported to the MAC.  The OFDM PHY will insure that the CCA indicates a busy medium for the intended duration of the transmitted packet.  Where the optional CCA-ED is used, in the event that a change in PMD_CS.indicate or PMD_ED.indicate to DISABLED occurs before the complete reception of the PSDU, as indicated by the PLCP LENGTH field, the error condition PHY-RXEND.indicate(CarrierLost) shall be reported to the MAC. The OFDM PHY will insure that the CCA indicates a busy medium for the intended duration of the transmitted packet.
PICs
CIDs: 192
Discussion:

The change proposed above in “Correct PLCP Header” deletes “criteria c”.  OF2.19.3.4 is the PICs item associated with that criteria.  Therefore OF2.19.3.4 will be deleted.
Proposed Resolution:
Counter: based on discussion and editorial instructions in 07/0272
Editorial Instructions:

Tgy Editor: In A.4.8, pg 39, delete entire row for OF2.19.3.4
Abstract
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