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Discussion:

Terminology that should be introduced in some place:

	Term
	Description 

	non-EDMG duplicate format
	 DMG PPDU is transmitted in duplicate mode.

	CH_BANDWIDTH_NON_EDMG
	Indication in TXVECTOR of non-EDMG duplicate format 

	CH_BANDWIDTH
	Indication in TXVECTOR on the channel width in which this PPDU should be transmitted 

	Non-EDMG STA
	DMG STA that is not EDMG STA 

	Channel Bandwidth 
	Indicate the bonded transmission bandwidth
E.g. 4.32GHz/6.48GHz bonded frame PPDU
E.g Compressed_BW subfield in L-Header or BW field in A-Header

	Channel Width
	indicate which bands are being occupied by the transmission
E.g Channel_BW subfield in L-Header for RTS/DMG CTS


8.3.5.12 PHY-CCA.indication
8.3.5.12.1 Function

8.3.5.12.2 Semantics of the service primitive
Add to Table 8.5 in (P551L38)
Table 8-5—The channel-list parameter elements
	channel-list element
	Meaning

	Primary 
	Indicate that the primary channel is busy according to the rules specified in TBD  (CCA sensitivity for signals occupying the primary channel).


	Secondary[i]
	Primary 2.16 GHz and secondary[i] channel  
    i = [1,2,3]
In an EDMG STA, indicates that the i secondary channel is busy according to the rules specified in TBD  (CCA sensitivity for signals occupying the secondary channel).


10.3 DCF

10.3.1 General

Replace paragraph in (P1267L40)
The RTS/CTS exchange also performs both a type of fast collision inference and a transmission path check. If the return CTS frame is not detected by the STA originating the RTS, the originating STA may repeat the process (after observing the other medium-use rules) more quickly than if the long Data frame had been transmitted and a return Ack frame had not been detected. An RTS/CTS exchange by EDMG/VHT STAs also performs fast collision inference on the secondary channels. Secondary 20 MHz channel, secondary 40 MHz channel, and secondary 80 MHz channel for VHT and helps the EDMG/VHT STA transmitting the RTS to determine the available bandwidth at the responder.

10.3.2 Procedures common to the DCF and EDCAF

10.3.2.1 CS mechanism
EDMG Compliant 

No changes needed in the entire sub clause 

10.3.2.2 MAC-Level Acknowledgments

EDMG Compliant 

No changes needed in the entire sub clause 

10.3.2.3IFS
10.3.2.3.1 General

EDMG Compliant 

No changes needed in the entire sub clause 

10.3.2.3.3 SIFS
EDMG Compliant 

(Replace the first line in P1271L48)

When transmitting a response frame immediately following a SIFS, a non-EDMG STA shall set the TXVECTOR parameter LAST_RSSI of the response frame …. 

10.3.2.3.4 PIFS
EDMG Compliant 

(Add in P1272L36)

· An EDMG STA performing CCA in the secondary channels before transmitting a 4.32 GHz, 6.48 GHz or 8.64 GHz mask PPDU using EDCA channel access, as described in 10.22.2 HCF contention based channel access (EDCA)
(Replace paragraph in P1272L50)

With the exception of performing CCA in the secondary channel where the timing is defined in 11.16.9 (STA CCA sensing in a 20/40 MHz BSS) or 10.36.6.9 (STA CCA in a EDMG BSS), a STA using PIFS starts its transmission after its CS mechanism (see 10.3.2.1 (CS mechanism)) determines that the medium is idle at the TxPIFS slot boundary, as defined in 10.3.7 (DCF timing relations) and 10.22.2.4 (Obtaining an EDCA TXOP).

10.3.2.4 Setting and resetting the NAV

EDMG Compliant 

No changes needed in the entire sub clause 

10.3.2.6a EDMG RTS procedure [New section]
An EDMG STA transmitting an RTS frame sent in non-EDMG duplicate format and addressed to an
EDMG STA shall include a Channel BW field in the PPDU L-Header Scrambler Initialization and shall set accordingly the TXVECTOR parameters CH_BANDWIDTH_NON_EDMG and CH_BANDWIDTH. 

10.3.2.7 CTS and DMG CTS procedure
(P1277L65)

An EDMG STA that is addressed by an RTS frame sent in non-EDMG duplicate PPDU format and includes a Channel BW field with channel width indication greater than 2.16 GHz shall behave as follow:

In case NAV in primary channel indicates idle, STA should respond with a DMG CTS frame in a non-EDMG or non-EDMG duplicate PPDU format after a SIFS. The CTS frame’s TXVECTOR parameters CH_BANDWIDTH and CH_BANDWIDTH_IN_NON_EDMG shall be set to the channel width for which their CCA on all secondary channels has been idle for a PIFS prior to the start of the RTS frame and that is less than or equal to the channel width indicated in the RTS frame’s Channel BW subfield. 
Otherwise:

· STA shall not respond with a DMG CTS frame. 
· EDMG STA may respond with a DMG DTS frame in a non-EDMG or non-EDMG duplicate PPDU after a SIFS. The DMG DTS frame’s Channel BW subfield in L-Header field and TXVECTOR parameters CH_BANDWIDTH and CH_BANDWIDTH_IN_NON_EDMG shall be set to same channel width as the Channel BW indicated in the RTS frame L-Header field. 

A DMG DTS frame transmitted by an EDMG STA over channel width of a 4.32 GHz, 6.48 GHz or 8.64 GHz shall be transmitted in non-EDMG duplicate PPDU.

In case an EDMG STA responds to an RTS frame with a DMG DTS frame, the following apply:

· The EDMG STA shall set the Duration, NAV-RA and NAV-TA fields of the DMG DTS frame to 0 if the STA’s NAV is 0 or a virtual CCA is not maintained by the STA on the channel. 

· The EDMG STA shall set the Duration field of the DMG DTS frame to the NAV remainder if the STA’s NAV is nonzero on the channel.

10.3.2.11 Duplicate detection and recovery
EDMG Compliant 

No changes needed in the entire sub clause 

10.3.2.12 NAV distribution

EDMG Compliant 

No changes needed in the entire sub clause 

10.3.4 DCF access procedure
EDMG Compliant 

No changes needed in the entire sub clause 

10.7.6.6 Channel Width selection for Control frames
Changes are needed in the entire sub clause 

Discussion 

Control frames can be sent in DMG or non-EDMG duplicated PPDU.

Control frames sent in SC or CPHY might not have channel width indication. 

EDMG STA that sent Control Frame within TXOP protected by RTS/DMG CTS has the following options:

I. Same as received CTS Channel BW
II. Could be only reduced compared to the received CTS channel width.  

III. Could be same as, reduced and increased up to the CTS channel width.  

In case options II and III will be decided, an EDMG STA that sends Control frame within TXOP needs to communicate the channel width to its peer (keeping DMG CCA with the same channel width). However, Control frame transmitted in EDMG-non duplicated format do not carry the channel width information.

We will need to convey set of roles on which PPDU EDMG STA can change its channel width throughout the TXOP. Setting this rules will convey the bandwidth selection of Control Frames

10.22.1 General

10.22.2 HCF contention based channel access (EDCA)
10.22.2.1 Reference model

EDMG Compliant 

No changes needed in the entire sub clause 

10.22.2.2 EDCA backoff procedure

EDMG Compliant 

No changes needed in the entire sub clause 

10.22.2.3 EDCA TXOPs

EDMG Compliant 

No changes needed in the entire sub clause 

10.22.2.4 Obtaining an EDCA TXOP
EDMG Compliant 

No changes needed in the entire sub clause 

10.22.2.5a EDCA channel access in EDMG BSS [New Section]
If the MAC receives a PHY-CCA.indication primitive with the channel-list parameter present, the channels considered idle are defined in Table 2 - Channels indicated idle by the channel-list parameter.

When a STA and the BSS, of which the STA is a member, both support multiple channel widths, an EDCA TXOP is obtained based solely on activity of the primary channel. “Idle medium” in this subclause means “idle primary channel.” Likewise “busy medium” means “busy primary channel.” 
STA shall not transmit an EDMG PPDU that indicates or requests the use of a channel width that exceeds the allowed operating channel width of the BSS as indicated by the BSS Operating Channels field in the EDMG Operation element

Once an EDCA TXOP has been obtained according to this subclause, further constraints defined in  10.36.X (STA CCA sensing in EDMG BSS) and 10.22.3 (HCF controlled channel access (HCCA)) might limit the width of transmission during the TXOP or deny the channel access, based on the state of CCA on secondary channels.
	PHY-CCA.indication primitive channel-list element
	Idle Channels

	Primary 
	Primary Channel

	Secondary[i]
	Primary 2.16 GHz and secondary[i] channel     i= [1,2,3]


Table 2 - Channels indicated idle by the channel-list parameter
In the following description, the CCA is sampled according to the timing relationships defined in 10.3.7 (DCF timing relations). Slot boundaries are determined solely by activity on the primary channel. “Channel idle for an interval of PIFS” means that the STATE parameter of the most recent PHY-CCA.indication primitive was IDLE, and no PHY-CCA.indication (BUSY) occurred during the period of PIFS that ends at the start of transmission, the CCA for that channel was determined to be idle. If a STA is permitted to begin a TXOP (as defined in 10.22.2.4 (Obtaining an EDCA TXOP)) and the STA has at least one MSDU pending for transmission for the AC of the permitted TXOP, the STA shall perform exactly one of the following actions:

a) Transmit a 8.64 GHz mask PPDU if secondary[1], secondary[2] and secondary[3] cannels were idle during an interval of PIFS immediately preceding the start of the TXOP

b) Transmit a 6.48 GHz mask PPDU if secondary[1] and secondary[2] cannels were idle during an interval of PIFS immediately preceding the start of the TXOP
c) Transmit a 4.32 GHz mask PPDU if secondary[1] cannel was idle during an interval of PIFS immediately preceding the start of the TXOP
d) Transmit a 2.16 GHz mask PPDU on the Primary channel. 

e) Restart the channel access attempt by invoking the backoff procedure as specified in 10.22.2 (HCF contention based channel access (EDCA)) as though the medium is busy on the primary channel as indicated by either physical or virtual CS and the backoff timer has a value of 0

NOTE 1—In the case of rule e), the STA selects a new random number using the current value of CW[AC], and the retry counters are not updated (as described in 10.22.2.7 (Multiple frame transmission in an EDCA TXOP); backoff procedure invoked for event a)).

NOTE 2—For EDMG STA, an EDCA TXOP is obtained based on activity on the primary channel (see 10.22.2.4 (Obtaining an EDCA TXOP)). The width of transmission is determined by the CCA status of the non-primary channels during the PIFS interval before transmission (see EDMG relevant description in 10.3.2 (Procedures common to the DCF and EDCAF)).
10.22.2.7 Multiple frame transmission in an EDCA TXOP
(Replace paragraph in P1352L44)
NOTE 1—PIFS is used by an EDMG or VHT STA to perform CCA in the secondary channels before receiving RTS (see 10.3.2 (Procedures common to the DCF and EDCAF)).
Discussion: 
There is no agreement yet on used channel width of data frame inside of TXOP:
The discussed options are:

· Same as received CTS 
· Data frame channel width could be only reduced compared to the CTS channel width  

· Data frame channel width could be reduced and increased up to the CTS channel width  

In case a TXOP is protected by an RTS and DMG CTS or DMG-CTS-To-Self frame transmitted in non-EDMG duplicated format, the EDMG TXOP holder shall set the CH_BANDWIDTH of a PPDU TXVECTOR parameter to be the same or lower as the Channel BW subfield of the last received DMG CTS or DMG-CTS-To-Self in the same TXOP. 
10.22.2.8 TXOP limits
10.22.2.9 Truncation of TXOP

(Add in P1355L48)

NOTE 3—A CF-End sent by a EDMG STA that is a member of a EDMG BSS can include the TXVECTOR

parameter CH_BANDWIDTH_NON_EDMG as defined in 10.7.6.6 (Channel Width selection for Control frames) in

case it elicits a CF-End response.
10.36 DMG channel access
10.36.1 General
(P1470L52)

To enable backward compatibility with non-EDMG STAs, the BTI, A-BFT and ATI in an EDMG BSS is always present on the primary channel of the BSS. The channel width of the primary channel of an EDMG BSS is 2.16 GHz.
When STA access a BSS DTI, it shall transmit only in channel width allowed by the operating channel bandwidth of the BSS as indicated by the BSS Operating Channels field in the EDMG Operation element.
10.36.2 Access periods within a beacon interval
EDMG Compliant 

No changes needed in the entire sub clause 

10.36.3 ATI transmission rules
EDMG Compliant 

No changes needed in the entire sub clause 

10.36.4 DTI transmission rules
Changes may be needed in the sub clause
10.36.5 Contention based access period (CBAP) transmission rules 

Further changes may needed in the sub clause
(P1474L20)

Discussion

· Transmission is allowed only over channels that are indicated by the operating channel bandwidth of the BSS.

(P1474L20)
Discussion

EDMG STA should not send PPDU on channels that are not supported by the targeted EDMG STA 
Suggested text:
At the beginning of a TXOP obtained on BSS that supports multiple channel, in case the TXOP responder Multiple Channel field (TBD) in the EDMG Capabilities IE set to 1, the TXOP holder shall transmit a frame to the TXOP responder using only secondary channels that are included the TXOP responder’s EDMG Capability element. The TXOP responder shall be able to receive a frame sent on a channel that does not include its supported secondary channel(s). 

Otherwise, the TXOP holder shall transmit only in the primary channel as indicated in the operating channel bandwidth of the BSS.

10.36.6 Channel access in scheduled DTI

 10.36.6.3a SP and CBAP Allocation for Multiple Channels [New Section]
EDMG BSS that supports allocation of SP(s) and CBAP(s) over more than one channel (see Discussion 1) shall advertise it through DMG Beacon frame and Announce frame (see Discussion 2). When allocations over different channels overlap in time, the source and destination AIDs of such allocations shall be different (see Discussion 3). Channels used for such allocations shall be limited to the operating channels of the BSS (see Discussion 4). An allocation and channel access within the allocation follow the following rules:

· If the allocation is a scheduled CBAP with either source AID or destination AID different than the broadcast AID or the allocation is an SP, then:

· The allocation does not have to include the primary channel. If the allocation is a CBAP that does not include the primary channel, full carrier sense (physical and virtual) shall be performed during the allocation. (see Discussion 5)
· Channel access during the allocation shall be limited to the channels describing the allocation (see Discussion 6)
· If the allocation is a scheduled CBAP with eaither source AID or (see Discussion 8) destination AID equal to the broadcast AID, then channel access during the allocation shall include the primary channel 
· If the CBAP Only field is equal to one, then channel access within the CBAP shall include the primary channel. (see Discussion 7) 
Discussion 1
Why the two are indicated (“over more than one channel” and “over bonded channel”? is it aggregated channel and bonded channel? need to clarify  
Discussion 2
Grant frame is erased from the text since Grant Frame includes Dynamic Allocation Info field and doesn’t include IEs, hence cannot deliver EDMG Schedule Element. 
Discussion 3
Need to add rule in which if such two allocations overlapped in time than neither one of them cannot include the Broadcast AID 
Discussion 4
Hasn’t the rule “Channels used for such allocations shall be limited to the operating channels of the BSS” is valid for all types of allocation?

Discussion 5
Need to set rules to access multiple channel in case primary is not included, below is suggestion:
· One of the allocation’s secondary channels shall be indicated as the Allocation Alternative Primary channel. Alternative Primary shall be indicated in Channel Allocation field (TBD)

· Initial access within the allocation shall be started with full physical and virtual CCA on the allocation’s Alternative Primary until a frame is detected by which it can set its NAV, or until a period of time equal to the dot11DMGNavSync has transpired, whichever is earlier. 

· All multiple channel access roles that apply to the primary channels apply to the Alternative Primary used in the allocation.   

Discussion 6
There is clarity on how the Allocation describes the operating bandwidth 

BSS defines two parameters:

· Supported BW : which channels are supported

· Operating BW Configuration (TBD): which BW configuration is allowed in BSS over the Supported BW.
For example: BSS define that channel 1,2,3 are supported in the BW filed however only the following BW configuration could be supported (1,2,3,1+2,2+3). 

The Channel Allocation field should include Operating BW Configuration (TBD) and not the support BW!
Discussion 7
While performing channel access in “CBAP Only” all Operating BW Configurations must include the primary  
Discussion 8
Enough that one of the Source or the Destination AID will be broadcast so that any station could access the Allocation (see 10.36.5 Contention based access period (CBAP) transmission rules)
If an EDMG Extended Schedule element that has at least one allocation with the Scheduling Type subfield of the type SP Allocation (equal to the value 0) is present in a transmitted frame, an Extended Schedule element shall also be present in the same frame. An allocation included in the EDMG Extended Schedule element shall be ignored if the contents of the Allocation Key subfield of this allocation do not match to an allocation ID, Source ID and Destination ID that present in the Extended Schedule element.

For an allocation that does not include the primary channel, the allocation information shall be present in the EDMG Extended Schedule element only. This shall be done by setting the value of the Scheduling Type subfield for the allocation to 1.

An EDMG STA may transmit a frame (see Discussion 9) to a peer EDMG STA to indicate intent to perform channel bonding transmission to the peer STA. This allows an EDMG STA to choose to operate over multiple channels only after receiving such a frame, thus saving power. This also allows an EDMG STA to configure its receive antenna(s) to a directional antenna pattern after receiving such a frame, thus increasing coverage.

A PCP or an AP can simultaneously transmit to multiple STAs allocated to different channels individually
Discussion 9
Which frame? Is it Grant? Need to define the relevant fields and meaning

 10.36.6.9 STA CCA in a EDMG BSS [New Section]  
This subclause defines CCA sensing rules for an EDMG STA.

EDMG station shall maintain physical and virtual CS on a primary channel.

EDMG station in which its multiple channels field in EDMG Capability Elemnt set to 1, shall support at least Energy Detection on each suppored non-primary channel as indicated in its EDMG Capability IE. 
At the specific slot boundaries (see Figure 10-26 (EDCA mechanism timing relationships)) determined by the STA based on the primary channel CCA, when the transmission begins a TXOP using EDCA (as described in 10.22.2.4 (Obtaining an EDCA TXOP)), the STA may transmit on secondary channels only if the respective secondary channel has also been idle during the times the primary channel CCA is performed
(defined in 10.22.2.4 (Obtaining an EDCA TXOP)) during an interval of a PIFS immediately preceding the expiration of the backoff counter. 
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