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Baseline document: 11ac D0.3.

The document proposes resolutions for the following CIDs: 

COEX: 

94, 503, 1392, 1799, 670, 671, 798.

Proposed resolution: Agree. CCA requirement for VHT is fully explained in 22.3.20.5 and there is no need to cite 19.4.6. Therefore it is proposed to remove the sentences referencing 19.4.6. (see below for text change)
	503
	Hart, Brian
	22.3.20.5
	144
	18
	TR
	It seems like in the following, CCA requirements are spelt out for clause 17 and 20 PHYs, so no reference is needed
	Delete these two sentences
	COEX


	94
	Asai, Yusuke
	22.3.20.5
	144
	19
	TR
	The reference section of CCA sensitivity requirement for non-HT PPDUs in 2.4GHz band is not needed because the specifications in Clause 22 is only for 5GHz transmission. 
	Delete "and 19.4.6". 
	COEX


Proposed resolution: Agree in principle. CCA requirement for VHT is fully explained in 22.3.20.5 and there is no need to cite 19.4.6. Therefore it is proposed to remove the sentences referencing 19.4.6. (see below for text change). Reference to 17.3.10.5 is kept as is since in Table 22-22 a reference to 17.3.10.5 need to be added.
	1392
	Ecclesine, Peter
	22.3.20.5
	144
	19
	TR
	The clause 17 PHY provides for CCA-ED with dot11OFDMEDThreshold. The 22.3.20.5.1 should provide the same capability for signals occupying the primary 20 MHz channel as an option, especially when this PHY gets used in 5.25-5.725 GHz sharing with government users.
	Define CCA-ED option in primary 20 MHz channel in order to have a stronger argument to share 5.35-5.47 GHz band with aeronautical and maritime users.
	COEX


Proposed resolution: Agree in principle. The variable dot11OFDMEDThreshold is defined in clause 17 for OFDM PHY operation in some operating classes. For the same reason, it is proposed to add dot11OFDMEDThreshold in Clause 22.
Discussion: Clause 17 defines dot11OFDMEDThreshold for CCA-ED for some operating classes, which its value is given in D.2.5 (CCA-ED threshold). To provide stronger argument for VHT operation in some operating classes, it is necessary to introduce an equivalent variable in 22.3.20.5. This variable is named dot11OFDMEDThreshold and it is defined in D.2.5 (CCA-ED Threshold). This is essentially applying CCA-ED component of 11y amendment to 11ac.
TGac editor: Change as follows
22.3.20.5 CCA sensitivity


.

22.3.20.5.0 CCA sensitivity for operating classes requiring CCA-ED

For the operating classes requiring CCA-Energy Detect (CCA-ED), CCA shall also detect a medium busy condition when CCA-ED detects a channel busy condition.

For improved spectrum sharing, CCA-ED is required in some bands. The behavior class indicating CCA-ED is given in Table D-2 (Behavior limits sets). The operating classes requiring the corresponding CCA-ED behavior class are given in Annex E. A STA that is operating within an operating class that requires CCA-ED shall operate with CCA-ED. The CCA-ED shall not be required for license-exempt operation in any band.

CCA-ED shall indicate a channel busy condition when the received signal strength exceeds the CCA-ED threshold as given by dot11OFDMEDThreshold for the primary 20 MHz channel and the secondary 20 MHz channel, dot11OFDMEDThreshold+3dB for the secondary 40 MHz channel, and dot11OFDMEDThreshold+6dB for the secondary 80 MHz channel. The CCA-ED thresholds for the operating classes requiring CCA-ED are subject to the criteria in D.2.5 (CCA-ED threshold).

NOTE—The requirement to issue a CCA signal busy as stated in 22.3.20.5.1 and 22.3.20.5.2 is a mandatory energy detect requirement on all Clause 22 (VHT PHY Specifications) receivers. Support for CCA-ED is an additional requirement that relates specifically to the sensitivities described in D.2.5 (CCA-ED threshold).
22.3.20.5.1 CCA sensitivity for signals occupying the primary 20 MHz channel

The PHY shall issue a PHY-CCA.indication(BUSY, {primary}) if one of the conditions listed in Table 22-22 are met in an otherwise idle 20 MHz, 40 MHz, 80 MHz, 160 MHz or 80+80 MHz operating channel width. The start of a PPDU that occupies at least the primary 20 MHz channel under the conditions listed in Table 22-22 shall be detected with >90% probability within a period of aCCATime (< 4μs).

Table 22-22—Conditions for CCA BUSY on the primary 20 MHz

	Operating Channel Width
	Conditions

	20 MHz, 40 MHz, 80 MHz,

160 MHz or 80+80 MHz
	— Any signal within the primary 20 MHz channel at or above -62 dBm

— The start of a 20 MHz NON_HT format PPDU in the primary 20 MHz channel as defined in 17.3.10.6 
— The start of a 20 MHz VHT format PPDU in the primary 20 MHz channel at or above -82 dBm

— The start of an HT format PPDU under the conditions defined in 20. 3.22.5



	40 MHz, 80 MHz, 160 MHz

or 80+80 MHz
	— The start of a 40 MHz NON_HT duplicate or VHT format PPDU in the primary 40 MHz channel at or above -79 dBm

— The start of an HT format PPDU under the conditions defined in 20.3.22.5

	80 MHz, 160 MHz or 80+80

MHz
	— The start of an 80 MHz NON_HT duplicate or VHT format PPDU in the primary 80 MHz channel at or above -76 dBm

	160 MHz or 80+80 MHz 

	— The start of a 160 MHz or 80+80 MHz NON_HT duplicate or VHT format PPDU at or above -73 dBm


TGac editor: Change as follows

D.2.5 CCA-ED threshold

CCA-ED thresholds for operation in specific bands are given in E.2 Band-specific operating requirements where they differ from the values in PHY clauses. CCA-ED thresholds are never different from the values in PHY clauses for operation in license-exempt bands.
TGac editor: Change as follows

E.2.2 3650–3700 MHz in the United States

The registration authority is the FCC’s Universal Licensing System (ULS).

Regulations specify the following:

— Certified mobile and portable STAs do not need to be registered, but they “must” operate under the

control of an enabling STA (using DSE procedures).

— A registered STA “must” be a fixed STA.

— A registered STA “must” not operate as an enabling STA until the licensee has registered it as a

“base station” in ULS.

Enabling STAs and fixed STAs are registered STAs. Dependent non-AP STAs and dependent APs are

dependent STAs.

STAs shall use the following:

— CCA-ED

— CS/CCA

— TPC

— DFS

— CCA-ED (D.2.5 (CCA-ED threshold) CCA-ED threshold)
For OFDM PHY operation in specific bands, the 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 17-14 (Receiver performance requirements)).

	1799
	Chu, Liwen
	22.3.20.5.2
	144
	63
	TR
	In subclause 22.3.20.5.2, A VHT STA will issue secondary channel busy per the following value
1st channel: "20 MHz channel at or above -72 dBm"
2nd channel: "20 MHz sub-channel of the secondary 40 MHz channel at or above -72 dBm" 
3rd and 4th channel: "20 MHz sub-channel of the secondary 80 MHz channel at or above -69 dBm"

In subclause 17.3.10.6: "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,"

The secondary CCA detection should be -82dBm (as measured in a 20MHz bandwidth).
Setting the limit at -72dm will significantly reduce the maximal operational cell size and the inconsistency will lead to overlapping old and new BSS's colliding as the old one will detect the new but not vice-versa [due to the old having better sensitivity limit].
	Clarify it.
	COEX


Proposed resolution: Disagree.  
Discussion: The discussions in TGac regarding CCA thresholds for primary and secondary channels considered the complexity-performance tradeoffs as well as implementation choices that were made for some legacy devices (see 11/61r0). The outcome of the discussions in TGac was to settle in a middle ground to avoid a significant unequal CCA thresholds, but also to avoid significant receiver implementation complexity and to avoid choices that might put VHT clients in inferior situations compared to some legacy devices (which have highly unequal CCA threshold). 
	670
	Kneckt, Jarkko
	22.3.20.5.2
	145
	35
	TR
	The sensitivity levels for signals that do not occupy the primary channel requires that the receiver is capable to perform preamble detection on every separate 20 MHz channel. How the detection of the preamble is performed in the secondary channels?
	Please provide some details how the preamble detection is performed.
	COEX


Proposed resolution: Disagree.

Discussion: It is up to implementation to build efficient CCA mechanisms, and the discussions in TGac (see 07/3001r2, 10/0012r0, 10/0744r1) suggest possibility of effective and feasible non-PLCP CCA solutions on secondary channels.  Also it is not the purpose of a standard to explain detailed receiver design.
	671
	Kneckt, Jarkko
	22.3.20.5.2
	145
	40
	TR
	Is the requirement of the detection probability > 90% the same for all signal combinations? How the detection probability is possible to test? 90% probability is still quite low.
	Please clarify.
	COEX


Proposed resolution: Agree in principle. 
Discussion: : In the referred sentence it is unclear whether the stated reliability is for 802.11 signals or any signal. The proposed changes below make sure that the stated reliability is for various PPDU formats. Also, the 90% probability for signal detection has been used in 802.11 history, and making this more sensitive for VHT devices just puts them in unfavourable positions compared to legacy devices in OBSS scenarios. 
	798
	Liu, Yong
	22.3.20.5.2
	145
	39-40
	TR
	"The presence of a signal that occupies one or more secondary channels under the conditions listed in this section
shall be detected with >90% probability within a period aCCAMidTime (< 25μs)." Is this applied to -62 dBm (energy detection) also?
	clarify
	COEX


Proposed resolution: Agree. 
Discussion: In the referred sentence it is unclear whether the stated reliability is for 802.11 signals or any signal. The proposed changes below make sure that the stated reliability is for various PPDU formats.
TGac editor: Proposed changes:

22.3.20.5.2 CCA sensitivity for signals not occupying the primary 20 MHz channel
The PHY shall issue a PHY-CCA.indication(BUSY, {secondary}) if the conditions for issuing PHY-CCA.indication(BUSY, {primary}) are not present and one of the following conditions are present in an otherwise idle 40 MHz, 80 MHz, 160 MHz or 80+80 MHz operating channel width:

— Any signal within the secondary 20 MHz channel at or above -62 dBm.

— A 20 MHz NON_HT, HT_MF, HT_GF or VHT format PPDU detected in the secondary 20 MHz channel at or above -72 dBm, with >90% probability within a period aCCAMidTime (< 25μs).

The PHY shall issue a PHY-CCA.indication(BUSY, {secondary40}) if the conditions for issuing PHYCCA.indication(BUSY, {primary}) and PHY-CCA.indication(BUSY, {secondary}) are not present and one of the following conditions are present in an otherwise idle 80 MHz, 160 MHz or 80+80 MHz operating channel width:

— Any signal within the secondary 40 MHz channel at or above -59 dBm.

— A 40 MHz NON_HT duplicate, HT_MF, HT_GF or VHT format PPDU detected in the secondary 40 MHz channel at or above -72 dBm, with >90% probability within a period aCCAMidTime (< 25μs).

— A 20 MHz NON_HT, HT_MF, HT_GF or VHT format PPDU detected in any 20 MHz sub-channel of the secondary 40 MHz channel at or above -72 dBm, with >90% probability within a period aCCAMidTime (< 25μs).

The PHY shall issue a PHY-CCA.indication(BUSY, {secondary80}) if the conditions for PHY-CCA.indication(BUSY, {primary}), PHY-CCA.indication(BUSY, {secondary}) and PHY-CCA.indication(BUSY,{secondary40}) are not present and one of the following conditions are present in an otherwise idle 160 MHz or 80+80 MHz operating channel width:

— Any signal within the secondary 80 MHz channel at or above -56 dBm.

— An 80 MHz NON_HT duplicate or VHT format PPDU detected in the secondary 80 MHz channel at or above -69 dBm, with >90% probability within a period aCCAMidTime (< 25μs).

— A 40 MHz NON_HT duplicate, HT_MF, HT_GF or VHT format PPDU detected in any 40 MHz sub-channel of the secondary 80 MHz channel at or above -72 dBm, with >90% probability within a period aCCAMidTime (< 25μs).

— A 20 MHz NON_HT, HT_MF, HT_GF or VHT format PPDU detected in any 20 MHz sub-channel of the secondary 80 MHz channel at or above -72 dBm, with >90% probability within a period aCCAMidTime (< 25μs).
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