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Abstract

This document proposes resolutions CID 1-35 on TGaj D0.6 in CC22.
Revision History

Editorial Comments
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	1
	9.37
	62
	20
	E
	There is no specified QMG Beacon frame in this draft.
	Define the format of the QMG Beacon frame, and use the correct name "QMG Beacon" for all the "Beacon" frames.
	


Proposed resolution: Accept
We have added the corresponding description of the QMG Beacon frame in this draft.

1. Extension frames

1. QMG Beacon
The format of the QMG Beacon frame is shown in Figure 8-59a(QMG Beacon frame format). In addition to supporting functions such as network synchronization (see 10.1 (Synchronization)), the QMG Beacon frame can also be used as a training frame for beamforming.
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Figure 8-59a QMG Beacon frame format
The Duration field is set to the time remaining until the end of the beacon transmission interval (BTI).
The BSSID field contains the BSSID.

The Frame Body field of the QMG Beacon frame contains the elements listed in Table 8-41a (QMG Beacon frame body).
Table 41a QMG Beacon frame body
	Order
	Information
	Notes

	1
	Timestamp
	See 8.4.1.10 (Timestamp field)

	2
	Sector Sweep
	See 8.5.1 (Sector Sweep field(11ad,aj))

	3
	Beacon Interval
	See 8.4.1.3 (Beacon Interval field)

	4
	Beacon Interval Control
	See Figure 8-60 (Beacon Interval Control field (11ad,aj)).

	5
	QMG Parameters
	See 8.4.1.46 (DMG/QMG Parameters field(11ad,aj))

	6
	Clustering Control
	Optional. See Figure 8-61 (Clustering Control field format if the Discovery Mode field is 0(11ad)) and Figure 8-62 (Clustering Control field format if the Discovery Mode field is 1(11ad)).

	7
	QMG Capabilities
	The QMG Capabilities element is optionally present.

	8
	RSN
	The RSNE is optionally present if dot11RSNAEnabled is true.

	9
	Multiple BSSID
	One or more Multiple BSSID elements are optionally present if dot11MultiBSSIDEnabled is true.

	10
	QMG Operation
	The QMG Operation element is optionally present.

	11
	Power Constraint
	The Power Constraint element is present if dot11SpectrumManagementRequired is true and is optionally present if dot11RadioMeasurementActivated is true.

	12
	TPC Report
	The TPC Report element is present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementActivated is true.

	13
	BSS Load
	The BSS Load element is present if dot11QosOption-Implemented and dot11QBSSLoadImplemented are both true.

	14
	Extended Capabilities
	The Extended Capabilities element is present if any of the fields in this element are nonzero.

	15
	Multi-band
	The Multi-band element is optionally present if dot11MultibandImplemented is true.

	16
	Awake Window
	The Awake Window element is optionally present. If present, this

element specifies the characteristics of the awake window of a CBAP

(see 10.2.6 (Power management in a PBSS and QMG infrastructure BSS(11ad,aj))).

	17
	One or more elements can appear in this frame. These elements follow all other elements that are not vendor-specific elements and precede all other elements that are vendor-specific elements that are part of the Last field in the frame. Except for the Multi-band element, an element can be included only once in the frame.
	Optional

	18
	Vendor Specific
	One or more vendor-specific elements are optionally present. These

elements follow all other elements.


The format of the Beacon Interval Control field is shown in Figure 8-60a (Beacon Interval Control field).
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Figure 8-60a Beacon Interval Control field
The CC Present subfield is set to 1 to indicate that the Clustering Control field is present in the QMG Beacon. Otherwise, the Clustering Control field is not present.
The Discovery Mode subfield is set to 1 if the STA is generating the QMG Beacon following the procedure described in 10.1.3.4 (DMG or QMG beacon generation before establishment of a BSS). Otherwise, this subfield is set to 0.
The Next Beacon subfield indicates the number of beacon intervals following the current beacon interval during which the QMG Beacon frame is not be present.
The ATI Present subfield is set to 1 to indicate that the announcement transmission interval (ATI) is present in the current beacon interval. Otherwise, the ATI is not present.
The A-BFT Length subfield specifies the size of the A-BFT following the BTI, and is defined in units of a sector sweep slot (9.38.5 (Beamforming in A-BFT))). The value of this field is in the range of 1 to 8, with the value being equal to the bit representation plus 1.
The FSS subfield specifies the number of SSW frames allowed per sector sweep slot minus one (9.38.5 (Beamforming in A-BFT)). The range of this subfield is 0 to 15. For example, when the number of SSW frames allowed per sector sweep is 5, the subfield contains the value 4.
The IsResponderTXSS subfield is set to 1 to indicate the A-BFT following the BTI is used for responder transmit sector sweep (TXSS). This field is set to 0 to indicate responder receive sector sweep (RXSS). When this subfield is set to 0, the FSS subfield specifies the length of a complete receive sector sweep by the STA sending theQMG Beacon frame.
The Next A-BFT subfield indicates the number of beacon intervals during which the A-BFT is not be present. A value of 0 indicates that the A-BFT immediately follows this BTI.
The Fragmented TXSSsubfield is set to 1 to indicate the TXSS is a fragmented sector sweep, and is set to 0 to indicate the TXSS is a complete sector sweep.
The TXSS Span subfield indicates the number of beacon intervals it takes for the STA sending the DMG Beacon frame to complete the TXSS phase. This subfield is always greater than or equal to 1.
The N BIs A-BFT subfield indicates the interval, in number of beacon intervals, at which the STA sending the QMG Beacon frame allocates an A-BFT. A value of 1 indicates that every beacon interval contains an A-BFT.
The A-BFT Count subfield indicates the number of A-BFTs since the STA sending the QMG Beacon frame last switched RX DMG antennas for an A-BFT. A value of 0 indicates that the QMG antenna used in the forthcoming A-BFT differs from the QMG antenna used in the last A-BFT. This subfield is reserved if the value of the Number of RX QMG Antennas field within the STA’s QMG Capabilities element is 1.
The N A-BFT in Ant subfield indicates how many A-BFTs the STA sending the QMG Beacon frame receives from each QMG antenna in the QMG antenna receive rotation. This subfield is reserved if the value of the Number of RX QMG Antennas field within the STA’s QMG Capabilities element is 1.
The PCP Association Ready subfield is set to 1 to indicate that the PCP is ready to receive Association Request frames from non-PCP STAs and is set to 0 otherwise. This subfield is reserved when transmitted by a non-PCP STA.
The QMG Parameters field is defined in 8.4.1.46 (DMG/QMG Parameters field(11ad,aj)).
If the value of Discovery Mode field is 0, the Clustering Control field is formatted as shown in Figure 8-61a(Clustering Control field format if the Discovery Mode field is 0). If the value of the Discovery Mode field is 1, the Clustering Control field is formatted as shown in Figure 8-62 (Clustering Control field format if the Discovery Mode field is 1).
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Figure 61a—Clustering Control field format if the Discovery Mode field is 0
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Figure 8-62a—Clustering Control field format if the Discovery Mode field is 1
If ECAPC Policy Enforced field is set to 0, the Beacon SP Duration subfield indicates the duration, in units of 8 μs, of the Beacon SPs in the cluster. If ECAPC Policy Enforced field is set to 1, the Beacon SP Duration subfield indicates the maximum duration, in units of 8 μs, of the beacon header interval (BHI) of the BSS, and the minimum duration of Beacon SPs in the cluster (see 9.37.2.2 (Centralized AP or PCP cluster formation)).
The cluster to which the transmitter of the Clustering Control field belongs is identified by the Cluster ID subfield. The MAC address of the S-AP or synchronization PCP (S-PCP) is the Cluster ID of the cluster. 

The Cluster Member Role subfield identifies the role that the transmitting STA assumes within the cluster. A value of 0 means that the STA is currently not participating in clustering. A value of 1 means that the STA acts as the S-AP or S-PCP of the cluster. A value of 2 means that the STA participates in the cluster, but not as the S-AP or S-PCP. The value 3 is reserved.
The ClusterMaxMem subfield defines the maximum number of PCPs and/or APs, including the S-AP or SPCP, that can participate in the cluster. The value of the ClusterMaxMem subfield is computed in relation to the beacon interval value (9.38.2 (Sector-level sweep (SLS) phase)). The value 0 is reserved. Values 8 and above are reserved if the ECAPC Policy Enforced field is set to 0. The value 1 is assigned to the S-AP or S-PCP.
The A-BFT Responder Address subfield contains the MAC address of the STA that is allowed to transmit during the A-BFT, if present, that follows the BTI.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	2
	3.2
	1
	12
	E
	It seems that a QMG STA may use the channel access mechanism specified in subclause "9.33 DMG channel access", because a "CBAP" appears here. What is the relationship of DMG and QMG channel access mechanisms?
	If some DMG mechanisms are applicable for a QMG STA, then clarify them.
	


Proposed resolution: Accept
We have revised the DMG MAC mechanisms to adapt the IEEE802.11aj(45GHz).
9.37
DMG or QMG channel access

9.37.1
General

Channel access by a DMG or QMG STA occurs during beacon intervals and is coordinated using a schedule. A DMG STA operating as a PCP or AP generates the schedule and communicates it to STAs using DMG Beacon and Announce frames. A QMG STA operating as a PCP or AP generates the schedule and communicates it to STAs using QMG Beacon and Announce frames. A non-PCP STA that is a non-AP STA and that receives scheduling information accesses the medium during the scheduled periods using the access rules specific to that period. Medium access rules to establish a DMG BSS are defined in 9.34 and 10.1.4.

In the ATI, a non-PCP/non-AP STA shall be ready to receive a transmission from the PCP/AP at least RxAdvanceTime before the expected transmission of a request frame. The destination STA of an SP shall be ready to receive a transmission from the source STA of the SP at least RxAdvanceTime before the start of the SP. A STA that participates in a CBAP shall be ready to receive a transmission within the CBAP at least RxAdvanceTime before the start of the CBAP plus DIFS. In the A-BFT, the PCP/AP should be ready to receive a transmission from a non-PCP/non-AP STA at least RxAdvanceTime before the start of an SSW slot. In all the preceding rules, RxAdvanceTime is defined as follows:
RxAdvanceTime = ceiling ([ClockAccuracy (ppm) × 10-6] × DriftInterval + aAirPropagationTime,
aTSFResolution)
Where
Drift Interval is the time elapsed since a synchronizing reference event. The synchronizing event is the reception of the Timestamp field from the PCP/AP
.
9.33.2 Access periods within a beacon interval

Medium time within a DMG or QMG BSS is divided into beacon intervals. Subdivisions within the beacon interval are called access periods. Different access periods within a beacon interval have different access rules. The access periods are described in a schedule that is communicated by the PCP or AP to the non-PCP and non-AP STAs within the BSS. The schedule communicated by the PCP or AP can include the following access periods:

–
BTI:  For DMG STAs, it is an access period during which one or more DMG Beacon frames is transmitted. Not all DMG Beacon frames are detectable by all non-PCP and non-AP STAs. For QMG STAs, it is an access period during which one or more QMG Beacon frames is transmitted at least in the primary 540MHz channel. Not all QMG Beacon frames are detectable by all non-PCP and non-AP STAs.Not all beacon intervals contain a BTI. A non-PCP STA that is a non-AP STA shall not transmit during the BTI of the BSS of which it is a member. 

–
A-BFT: An access period during which beamforming training is performed with the STA that transmitted a DMG or QMG Beacon frame during the preceding BTI. The presence of the A-BFT is optional and signaled in DMG or QMG Beacon frames. 

–
ATI: A request-response based management access period between PCP/AP and non-PCP/non-AP STAs. The presence of the ATI is optional and signaled in DMG or QMG Beacon frames. 

–
DTI: An access period during which frame exchanges are performed between STAs. There is asingle DTI per beacon interval.

The DTI, in turn, comprises contention-based access periods (CBAPs) and scheduled service periods (SPs). Figure 9-43 illustrates an example of access periods within a beacon interval for DMG BSS, comprising a BTI, an A-BFT, an ATI, and two CBAPs and SPs within the DTI. Any combination in the number and order of SPs and CBAPs can be present in the DTI.

The DTI, for QMG BSS, also comprises contention-based access periods (CBAPs) and scheduled service periods (SPs), and the bandwidth of the allocation in DTI can be 540MHz and 1080MHz. Figure 9-43a illustrates an example of access periods within a beacon interval for a 1080MHz QMG BSS, comprising a BHI, that may contains BTI, A-BFT, and ATI, and two 540MHz CBAPs and SPs within the DTI and one 1080MHz CBAPs and SPs within the DTI . Any combination in the number and order of SPs and CBAPs can be present in the DTI. For QMG, the BHI shall be sent in primary 540MHz channel, and can be sent in 1080MHz channel.
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Figure 9-43—Example of access periods within a beacon interval
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Figure 9-43a—Example of access periods within a BI for QMG
The details of the access protocol within each of the access periods are described in the remaining subclauses of 9.33 and within 9.35.
9.37.3
 ATI transmission rules

The presence of an ATI in the current beacon interval is signaled by the ATI Present field set to 1 in the current DMG Beacon (8.3.4.1) for DMG and is signaled by the ATI Present field set to 1 in the current QMG Beacon (8.3.4.3) for QMG. The Next DMG ATI element (8.4.2.137) transmitted in the Announce frame or in the DMG Beacon frame indicates the earliest start time for the next ATI in a subsequent beacon interval and ATI duration. The Next QMG ATI element (8.x.x.x) transmitted in the Announce frame or in the QMG Beacon frame indicates the earliest start time for the next ATI in a subsequent beacon interval and ATI duration.
An example of an ATI is shown in Figure 9-44.
[image: image6.png]PCP)
AP:

STA:

ATI

Request

ACK

Response
2

B e s

STA1

STA2

Response
N

B e

STAN

Figure 9-44—Example of frame exchanges during the AT




During an ATI, request and response frames are exchanged between the PCP/AP and any subset of STAs. The PCP/AP initiates all frame exchanges that occur during the ATI. The ATI shall not start sooner than Max(guard time, MBIFS) following the end of the previous A-BFT when an A-BFT is present in the beacon interval or following the end of the previous BTI when an A-BFT is not present but a BTI is present in the beacon interval. The ATI shall not start before TBTT if the ATI is the first period in the beacon interval (the ATI is never the first period in the beacon interval in an infrastructure BSS; see 10.1.2.1). Once the ATI starts, the PCP/AP may start transmission of a request frame immediately or it may delay the transmission of the request frame if the medium is determined by the CCA mechanism to be busy.
For DMGs, during each ATI the PCP/AP shall schedule transmissions to a non-PCP/non-AP STA if the non-PCP/non-AP STA Heartbeat field in the STA’s DMG Capabilities element within the Association Request frame of the last successful association attempt is 1 and the non-PCP/non-AP STA is in the Awake state. If the non-PCP/non-AP STA does not respond to the frame transmitted by the PCP/AP, the PCP/AP shall use the DMG Control modulation class (9.7.5a.1) at its next transmission attempt to the non-PCP/non-AP STA. The PCP/AP shall use the DMG Control modulation class for all subsequent transmissions to the non-PCP/non-AP STA until it receives a valid frame from the non-PCP/non-AP STA.
For QMGs, during each ATI the PCP/AP shall schedule transmissions to a non-PCP/non-AP STA if the non-PCP/non-AP STA Heartbeat field in the STA’s QMG Capabilities element within the Association Request frame of the last successful association attempt is 1 and the non-PCP/non-AP STA is in the Awake state. If the non-PCP/non-AP STA does not respond to the frame transmitted by the PCP/AP, the PCP/AP shall use the QMG Control modulation class (9.x.x.x) at its next transmission attempt to the non-PCP/non-AP STA. The PCP/AP shall use the QMG Control modulation class for all subsequent transmissions to the non-PCP/non-AP STA until it receives a valid frame from the non-PCP/non-AP STA.
A non-PCP/non-AP STA shall not transmit during the ATI except in response to a received individually addressed frame whose TA field contains the PCP/AP’s MAC address and whose RA field contains the STA’s MAC address.
During the ATI STAs shall not transmit frames that are not request or response frames. Request and response frames transmitted during the ATI shall be one of the following:
· A frame of type Management
· An ACK frame
· A Grant, Poll, RTS or DMG CTS frame when transmitted as a request frame
· An SPR or DMG CTS frame when transmitted as a response frame
· A frame of type Data only as part of an authentication exchange to reach a RSNA security
Association
NOTE—The Announce frame is designed to be used primarily during the ATI and can perform functions of a DMG or QMG Beacon frame.
The transmission of Poll frames during the ATI follows the rules described in 9.33.7. The Response Offset field within a Poll frame transmitted during the ATI shall be set to 0.
Individually addressed request frames transmitted during the ATI shall not be sent using management frames of subtype action no ACK..

During the ATI, after a PCP/AP transmits an individually addressed request frame (such as an Announce frame) to a non-PCP/non-AP STA, and the STA receives that frame, the STA shall transmit a response frame addressed to the PCP/AP. The transmission of the response frame shall commence one SIFS period after the successful reception of the request frame. The PCP/AP shall interpret the receipt of the response frame as an acknowledgment of the request frame. Response frames transmitted by non-PCP/non-AP STAs during the ATI shall be individually addressed to the PCP/AP. 

NOTE—STAs do not transmit a response frame to the PCP/AP when they receive a request frame from the PCP/AP with the RA equal to a group address (see 9.3.2.9 and 9.3.6)
.
The Duration field of a request frame transmitted during the ATI shall be set to cover the remaining duration of the ATI at the end of the request frame transmission. The Duration field of a response frame transmitted during the ATI shall be set to the value of the Duration field within the previously received request frame minus SIFS and minus the duration of the response frame transmission. When a transmission by a STA is expected by a PCP/AP and a SIFS period elapses without its receipt, the PCP/AP may either repeat its individually addressed transmission to that STA or, as early as one PIFS after the end of its previous transmission, transmit a frame to any other STA.

For QMG STAs, the bandwidth of a response frame transmitted during the ATI shall be set to the same as the previously received request frame.

NOTE—If acknowledgment is required, the PCP/AP transmits an ACK frame to acknowledge the reception of a response frame during the ATI (see Figure 9-44). 

Multiple request and response frame exchanges between the PCP/AP and a STA might occur during a single ATI.
During the ATI the PCP/AP should schedule transmissions to non-PCP/non-AP STAs in power save mode before transmissions to non-PCP/non-AP STAs that are not in power save mode.
9.37.4
 DTI transmission rules

During the DTI, a STA may transmit frames (following the DMG channel access rules for DMG STAs and following the QMG channel access rules for QMG STAs ) if any of the

following conditions are met:
a) During a CBAP for which the STA is identified or included as source or destination

(9.37.6.3, 9.37.7, and 9.37.8)
b) During an SP for which the STA is identified as source or destination (9.37.6.2 and 9.37.7)
and shall not transmit if none of these conditions are met. A STA initiating data transfer shall check that the transaction, including acknowledgments, completes before the end of the CBAP or SP in which it was initiated. And for QMG STAs initiating data transfer shall use the bandwidth that not larger than the allocated channel bandwidth of the CBAP or SP in which it was initiated
When the entire DTI is allocated to CBAP (that is, the CBAP Only field is 1 in the DMG Parameters field for DMG, or the CBAP Only field is 1 in the QMG Parameters field for QMG), for DMG the ATI Present field within the DMG Beacon containing the DMG Parameters field shall be set to 0, and for QMG the ATI Present field within the QMG Beacon containing the QMG Parameters field shall be set to 0. 

Non-PCP/non-AP DMG or QMG STAs shall be capable of processing the Poll and Grant frames and the Extended Schedule element. A PCP/AP shall be capable of processing the SPR frame transmitted by a non-PCP/nonAP STA and responding to a SPR frame with a Grant frame. The DMG low-power SC PHY (21.7) may be used only within SPs that have the LP SC Used subfield within the Extended Schedule element equal to 1 and shall not be used otherwise.
A STA supports the DMG low-power SC PHY if the Low-Power SC PHY Supported subfield within its DMG Capabilities element is 1. A STA that supports the DMG low-power SC PHY shall not transmit a PPDU using the DMG low-power SC PHY unless the STAs identified in the RA field of all MPDUs contained within the PPDU support the DMG low-power SC PHY. A STA can use the procedure described in 10.29.1 to discover the capabilities of another STA.
9.37.5
 Contention-based access period (CBAP) transmission rules
The definition of contention-based transmission rules used within a CBAP is provided in 9.3 and in 9.19. This subclause specifies additional rules applicable to the CBAP.
A STA shall not transmit within a CBAP unless at least one of the following conditions is met
· The value of the CBAP Only field is equal to 1 and the value of the CBAP Source field is equal to 0 within the DMG Parameters field of the DMG Beacon that allocates the CBAP for DMG STA, or within the QMG Parameters field of the QMG Beacon that allocates the CBAP.
· The STA is a PCP/AP and the value of the CBAP Only field is equal to 1 and the value of the CBAP Source field is equal to 1 within the DMG Parameters field of the DMG Beacon that allocates the CBAP for DMG STA, or within the QMG Parameters field of the QMG Beacon that allocates the CBAP.
· The value of the Source AID field of the CBAP is equal to the broadcast AID
· The STA’s AID is equal to the value of the Source AID field of the CBAP
· The STA’s AID is equal to the value of the Destination AID field of the CBAP
If a STA’s AID is equal to the value of the Source AID field of a CBAP allocation or if a STA performs in the role of PCP/AP and both the CBAP Only and CBAP Source fields are equal to 1 in the DMG or QMG Beacon that allocates a CBAP, the STA may initiate a frame transmission within the CBAP immediately after the medium is determined to be idle for one PIFS period.
A BF initiator (9.38) should not initiate an SLS phase within a CBAP if there is not enough time within the CBAP to complete the SLS phase. A STA shall not extend a transmission frame exchange sequence that started during a CBAP beyond the end of that CBAP. 
A STA that initiates a sequence shall check that the frame exchange sequence, including any control frame responses, completes before the end of the CBAP.
At the beginning of a TXOP with a TXOP responder that has the Heartbeat field in the TXOP responder’s DMG Capabilities element equal to 1 for DMG STA, or has the Heartbeat field in the TXOP responder’s QMG Capabilities element equal to 1 for QMG STA, the following rules apply:
· For DMG the TXOP holder shall transmit a frame to the TXOP responder using the DMG Control modulation class before it uses any other modulation class for transmission if the time elapsed since the last frame received from the TXOP responder is larger than or equal to the Heartbeat Elapsed Time value computed using the Heartbeat Elapsed Indication field within the TXOP responder’s DMG Capabilities element. 

· For DMG, the TXOP holder may transmit a frame using a modulation class other than the DMG Control modulation class at the start of the TXOP if the time elapsed since the last frame received from the TXOP responder is shorter than the Heartbeat Elapsed Time value computed using the Heartbeat Elapsed Indication field within the TXOP responder’s DMG Capabilities element.
· For QMG the TXOP holder shall transmit a frame to the TXOP responder using the QMG Control modulation class before it uses any other modulation class for transmission if the time elapsed since the last frame received from the TXOP responder is larger than or equal to the Heartbeat Elapsed Time value computed using the Heartbeat Elapsed Indication field within the TXOP responder’s QMG Capabilities element. 

· For QMG, the TXOP holder may transmit a frame using a modulation class other than the QMG Control modulation class at the start of the TXOP if the time elapsed since the last frame received from the TXOP responder is shorter than the Heartbeat Elapsed Time value computed using the Heartbeat Elapsed Indication field within the TXOP responder’s QMG Capabilities element.
The frame sent by the STA at the beginning of the TXOP may be an RTS or a DMG CTS-To-Self. 

Within a CBAP a STA with multiple DMG or QMG antennas should use only one DMG or QMG antenna in its frame transmission, CCA and frame reception, except if it is the initiator or responder in an SLS (9.35). The algorithm to select a DMG or QMG antenna and switch the active DMG or QMG antenna is implementation dependent. Within CBAPs a STA that changed to a different DMG or QMG antenna in order to transmit should perform CCA on that DMG or QMG antenna until a frame sequence is detected by which it can correctly set its NAV, or until a period of time equal to the dot11DMGProbeDelay or dot11QMGProbeDelay has transpired, whichever is earlier.
9.37.6
Channel access in scheduled DTI

9.37.6.1
 General
The PCP/AP schedules each allocation with a specified start time from the TSF and with a fixed duration. An allocation can be an SP, where ownership of channel time is granted to a single STA, or a CBAP, where STAs can compete for channel access. The PCP/AP shall reference the start time of each allocation from the TSF. 

The PCP/AP may schedule SPs or CBAPs only during the DTI of a beacon interval, following the end of an allocated BTI, A-BFT, and ATI when any of these periods are present in the beacon interval. The schedule of the DTI of a beacon interval is communicated through the Extended Schedule element. The DMG PCP/AP shall transmit the Extended Schedule element in either or both an Announce frame or a DMG Beacon frame, and the QMG PCP/AP shall transmit the Extended Schedule element in either or both an Announce frame or a QMG Beacon frame. The Extended Schedule element shall contain the scheduling information of all allocations in the DTI. The same Allocation field shall not appear more than once in the Extended Schedule element transmitted in a beacon interval.
The content of the Extended Schedule element communicated in a beacon interval shall not change if transmitted more than once in the beacon interval, except that if the STA transmitting the Extended Schedule element is a PCP with multiple DMG or QMG antennas then the value of the PCP Active field of CBAP allocations within the Extended Schedule element might change when this element is transmitted through different DMG or QMG antennas. The PCP/AP should schedule SPs for a STA such that the scheduled SPs do not overlap in time with the traffic scheduling constraints indicated by this STA in the TSCONST field of the associated DMG or QMG TSPEC element.
When scheduling a non-pseudo-static SP or changing the start time of an existing pseudo-static SP that has a non-PCP/non-AP STA as a source DMG or QMG STA or as a destination DMG or QMG STA of the SP, a PCP/AP shall set the start time of the SP to no less than aMinAllocationDeliveryTime after the last Extended Schedule element containing this SP is transmitted by the PCP/AP.
NOTE—This rule does not apply to the case when a PCP/AP schedules a new pseudo-static SP.
An SP or CBAP allocation within an Extended Schedule element may comprise one or more individual
allocations. The start time of each individual allocation of an SP or CBAP is given by
(A_start + (i – 1) × A_period)
Where
A_start    is the value of the Allocation Start field for the SP or CBAP
A_period  is the value of the Allocation Block Period field for the SP or CBAP
i         is an integer greater than 0 and less than or equal to the value of the Number of Blocks field for the SP or CBAP
The end of the ith individual SP or CBAP allocation is computed by adding the start time of the ith individual allocation to the value of the Allocation Block Duration field for the corresponding SP or CBAP allocation. 

For QMG, an SP or CBAP allocation within an Extended Schedule element may be a 540MHz allocation or a 1080MHz allocation, the channel and bandwidth of the SP or CBAP allocation is indicated in the Extended Schedule element.

If the PCP Active subfield in the Allocation field for an allocation within an Extended Schedule element is 1, the PCP shall be in the receive state for the duration of that allocation, except when transmitting during that allocation. The AP shall set the PCP Active field to one for every allocation within an Extended Schedule element transmitted by the AP.
9.37.6.2
 Service period (SP) allocation
The PCP/AP shall set the AllocationType subfield to 0 in an Allocation field within an Extended Schedule element to indicate an SP allocation. 

An SP is assigned to the source DMG or QMG STA identified in the Source AID subfield in an Allocation field within the Extended Schedule element. The source DMG or QMG STA shall initiate the frame exchange sequence that takes place during the SP at the start of the SP, except when the source DMG or QMG STA intends to establish a DMG or QMG Protected Period in which case the rules described in 9.33.6.6 shall be followed before the source DMG or QMG STA initiates the frame exchange in the SP. The SP allocation identifies the TC or TS for which the allocation is made; however, the type of traffic transmitted is not restricted to the specified TC or TS (10.4.1). 

Except when transmitting a frame as part of the SP recovery procedure (9.33.6.7) or transmitting a response to the source DMG or QMG STA or transmitting a PPDU as part of a RD response burst (9.25), the STA identified by the Destination AID field in the Extended Schedule element should be in the receive state for the duration of the SP in order to receive transmissions from the source DMG or QMG STA. If the Destination AID field of the scheduled SP is equal to the broadcast AID and if the Source AID field of the scheduled SP is not equal to the broadcast AID, then all STAs on the PBSS/infrastructure BSS should be in the receive state in order to receive transmissions from the source DMG or QMG STA for the duration of the SP. Sub-clause 9.33.7 describes the rules for when the scheduled SP has both the Source and Destination AID fields equal to the broadcast AID. 

Only a STA identified as the source DMG STA or destination DMG STA of an SP shall transmit during the SP for DMG or only a STA identified as the source QMG STA or destination QMG STA of an SP shall transmit during the SP for QMG STAs, except when the rules in 9.33.7, 9.33.8, or 9.33.9 are used.
At the beginning of an SP, except when the source DMG STA intends to establish a DMG Protected Period
in which case the rules described in 9.33.6.6 shall be followed before the source DMG STA initiates the frame exchange in the SP, a source DMG STA shall transmit a frame to the destination DMG STA using the DMG Control modulation class before it uses any other modulation class for transmission if the Heartbeat field in the destination DMG STA’s DMG Capabilities element is 1. The frame sent by the STA may be an RTS or a DMG CTS-To-Self. The frame sent by the STA may be a SSW frame or a BRP packet if the STA is performing beamforming (9.7.5a.5).

At the beginning of an SP in QMG band, except when the source QMG STA intends to establish a QMG Protected Period in which case the rules described in 9.33.x.x shall be followed before the source QMG STA initiates the frame exchange in the SP, a source QMG STA shall transmit a frame to the destination QMG STA using the QMG Control modulation class before it uses any other modulation class for transmission if the Heartbeat field in the destination QMG STA’s QMG Capabilities element is 1. The frame sent by the STA may be an RTS or a DMG CTS-To-Self. The frame sent by the STA may be a SSW frame or a BRP packet if the STA is performing beamforming (9.x). 

A source QMG STA shall transmit a frame to the destination QMG STA during the SP shall use a channel bandwidth not larger than the bandwidth indicated in the Extended Schedule element.

At the beginning of an SP, a destination DMG STA shall transmit a frame to the source DMG STA using the DMG Control modulation class before it uses any other modulation for transmission if the Heartbeat field in the source DMG STA’s DMG Capabilities element is 1 and the frame sent by the destination DMG STA is the unsolicited DMG DTS as first frame in the SP of the STA performing DMG Protected Period (9.33.6.6).
At the beginning of an SP, a destination QMG STA shall transmit a frame to the source QMG STA using the QMG Control modulation class before it uses any other modulation for transmission if the Heartbeat field in the source QMG STA’s QMG Capabilities element is 1 and the frame sent by the destination QMG STA is the unsolicited DMG DTS as first frame in the SP of the STA performing QMG Protected Period (9.xx).
Any MAC entity coordinated by an MM-SME that belongs to an MMSL cluster identified by the Source AID and Destination AID that are equal to, respectively, the Source AID and Destination AID of the Allocation field in the Extended Schedule element that allocates the SP may transmit during the SP, if the STA sent an MMS element to the peer STA and the BeamLink Cluster field within the MMS element is 1. 

The PCP/AP may create SPs in its beacon interval with the source and destination AID subfields within an Allocation field set to 255 to prevent transmissions during specific periods in the beacon interval.
The PCP/AP shall set the Beamforming Training subfield to one in the Allocation field for an SP within an Extended Schedule element to indicate that the source DMG or QMG STA of this SP initiates beamforming training with the destination DMG or QMG STA at the start of that SP. The source DMG or QMG STA and destination DMG or QMG STA of the SP shall perform beamforming training as described in 9.35 and The source QMG STA and destination QMG STA of the SP shall perform beamforming training as described in 9.xx. 

If the PCP Active subfield is 0 in the Allocation field for an SP within an Extended Schedule element, neither the destination DMG or QMG STA of the SP nor the source DMG or QMG STA of the SP shall transmit to the PCP during the SP if none of the STAs are the PCP. 

In no case shall the source or destination DMG or QMG STA extend a transmission frame exchange sequence that started during an SP beyond the end of that SP. A STA that initiates a sequence shall check that the frame exchange sequence, including any control frame responses, completes before the end of the SP.
When scheduling two adjacent SPs, the PCP/AP should allocate the SPs separated by at least aDMGPPMinListeningTime if one or more of the source or destination DMG or QMG STAs participate in both SPs. 

Except for frames used for beamforming as described in 9.35, the source of an SP may retransmit a frame PIFS after the end of the frame transmission in case a response frame is expected from the destination DMG or QMG STA and a SIFS period elapses without receipt of the expected transmission. 

The source DMG or QMG STA can relinquish the remainder of an SP to the destination DMG or QMG STA by sending a Grant frame to the destination DMG or QMG STA (9.33.7.3).
9.37.6.3
 Contention-based access period (CBAP) allocation
The PCP/AP shall set the AllocationType subfield to 1, the Source AID subfield to the broadcast AID or to the AID of the source of the CBAP, and the Destination AID subfield to the broadcast AID or to the AID of the destination of the CBAP in an Allocation field within an Extended Schedule element to indicate a CBAP allocation.
All CBAPs are allocated by the PCP/AP, except when allocated by a non-PCP/non-AP STA with the transmission of a Grant frame following an SP truncation (9.33.8). Multiple CBAPs may be present in a beacon interval, with the location and duration of each determined by the PCP/AP and announced in the Extended Schedule element. When only one CBAP is present and no other allocations exist for the DTI, then the DMG PCP/AP shall announce the presence of the CBAP by setting the CBAP Only field to 1 in the DMG Parameters field of the DMG Beacon，the QMG PCP/AP shall announce the presence of the CBAP by setting the CBAP Only field to 1 in the QMG Parameters field of the QMG Beacon. If at least one non-CBAP allocation is present, or more than one CBAP are present, or no allocations are present within a DTI, then the DMG PCP/AP shall set the CBAP Only field to 0 in the DMG Parameters field in the DMG Beacon transmitted during the BTI ，the QMG PCP/AP shall set the CBAP Only field to 0 in the QMG Parameters field in the QMG Beacon. The DMG PCP/AP shall set the CBAP Only field to 0 in the DMG Parameters field within a transmitted DMG Beacon if the DMG Beacon contains at least one Extended Schedule element. The QMG PCP/AP shall set the CBAP Only field to 0 in the QMG Parameters field within a transmitted QMG Beacon if the QMG Beacon contains at least one Extended Schedule element.
When the entire DTI is allocated to CBAP through the CBAP Only field in the DMG Parameters field or through the CBAP Only field in the QMG Parameters field, then that CBAP is pseudo-static and exists for dot11MaxLostBeacons beacon intervals following the most recently transmitted DMG or QMG Beacon that contained the indication, except if the CBAP is canceled by the transmission by the PCP/AP of a DMG or QMG Beacon with the CBAP Only field of the DMG or QMG Parameters field equal to 0 or an Announce frame with an Extended Schedule element. A guard time (9.33.6.5) precedes a CBAP that is allocated through the CBAP Only field equal to 1.
Channel access during a CBAP shall follow the rules described in 9.33.5.
9.37.6.4
Pseudo-static allocations 
An SP or CBAP allocation is pseudo-static if the Pseudo-static field in the Allocation control field for the SP or CBAP is 1, or when the Extended Schedule element is not used and the CBAP Only field within the DMG Parameters field of the DMG Beacon frame is 1 (9.37.6.3) or QMG when the Extended Schedule element is not used and the CBAP Only field within the QMG Parameters field of the QMG Beacon frame is 1. A pseudo-static SP or CBAP recurs at the same relative offset to TBTT and with the same duration in up to dot11MaxLostBeacons beacon intervals following the last received Extended Schedule element containing the pseudo-static allocation or DMG Beacon with the CBAP Only field equal to 1 or QMG Beacon with the CBAP Only field equal to 1 . 
A STA might fail to receive up to dot11MaxLostBeacons minus 1 Extended Schedule elements or DMG Beacon with the CBAP Only field equal to 1 or QMG Beacon with the CBAP Only field equal to 1 in consecutive beacon intervals and still may access the channel during the pseudo-static SP or CBAP. The STA shall cease transmission during a pseudo-static allocation if it fails to receive an Extended Schedule element or DMG Beacon with the CBAP Only field equal to 1 or QMG Beacon with the CBAP Only field equal to 1 for dot11MaxLostBeacons consecutive beacon intervals.
The PCP/AP may change the offset relative to TBTT or the duration of a pseudo-static allocation by transmitting a modified Allocation field in an Extended Schedule element before dot11MaxLostBeacons beacon intervals from the last transmitted Extended Schedule element. The PCP/AP may delete a pseudo-static allocation by transmitting an Extended Schedule element that does not include an allocation field containing that allocation’s TID, source AID, and destination AID before the completion of dot11MaxLostBeacons beacon intervals from the last transmitted Extended Schedule element. In either case, the PCP/AP should not schedule a new allocation that overlaps with the previous pseudo-static allocation for a minimum of dot11MaxLostBeacons beacon intervals unless both the new and previous allocation are for a CBAP or the new allocation identifies the same source DMG or QMG STA as the original pseudo-static allocation. 

To maintain the same position of the allocation with respect to the start of a beacon interval, the value of the Allocation Block Period subfield within an Allocation field of the Extended Schedule element shall be set to be an integer multiple or submultiple of the beacon interval duration. 

If the destination DMG or QMG STA of a pseudo-static allocation receives an Extended Schedule element with an Allocation field that indicates a change in the schedule of the pseudo-static allocation, the STA should enter receive state during the new pseudo-static allocation and may enter receive state during the previous allocation to account for the time it can take the source DMG or QMG STA of the allocation to receive the updated schedule.
9.37.6.5
Guard time
Guard time is the time between the end of one allocation and the start of the following allocation, provided these allocations are not under spatial sharing (10.31). For the purpose of guard time insertion, an allocation is defined as an SP, a CBAP, and a BTI or A-BFT or ATI that is immediately followed by a CBAP allocated through the CBAP Only field (9.33.6.3). Guard times are used to keep transmissions in adjacent allocations from colliding. Figure 9-45 shows an example of the insertion of the guard time such that the allocations are separated by at least the guard time, in case the STAs participating in the adjacent allocations drift towards each other’s allocation.
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Figure 9-45—The guard time





The PCP/AP inserts a sufficient guard time between adjacent allocations to insure that transmissions in adjacent allocations do not overlap in time. For each of the adjacent allocations, guard times are calculated based on the worst case drift and the maximum allowed number of lost DMG Beacons for DMG STAs and guard times are calculated based on the worst case drift and the maximum allowed number of lost QMG Beacons for QMG STAs. The PCP/AP shall insert a guard time between adjacent allocations that is not shorter than
GuardTime = ceiling((MLBAllocation_i + 1) × ([ClockAccuracy (ppm) × 10-6] × DriftIntervalAllocation_i) + (MLBAllocation_i+1 + 1) × ([ClockAccuracy (ppm) × 10-6] × DriftIntervalAllocation_i+1) + SIFS + aAirPropagationTime, aTSFResolution)
Where
The value of MLB Allocation_i (and MLBAllocation_i+1) for each allocation depends on whether the allocation is pseudo-static. MLBAllocation_i (and MLBAllocation_i+1) is 0 for a nonpseudostatic allocation and is equal to dot11MaxLostBeacons if the allocation is pseudo-static.
ClockAccuracy    is equal to aClockAccuracy.
DriftIntervalAllocation_i (and DriftIntervalAllocation_i+1) is the time elapsed since a synchronizing reference event and is not greater than the beacon interval. The synchronizing event is the reception of the Timestamp field from the PCP/AP. For a pseudo-static allocation, DriftIntervalAllocation_i (and DriftIntervalAllocation_i+1) is equal to the beacon interval.
aAirPropagationTime accounts for the propagation delay between the STAs participating in the
adjacent allocations.
aTSFResolution is the resolution of the TSF timer (10.38).
The function ceiling(x, y) shall return the value of x rounded towards positive infinity, with rounding to the nearest multiple of y.
9.37.6.6
 DMG Protected Period

9.37.6.6.1
Introduction
Communicating STA pairs of neighboring PBSS/infrastructure BSS might be granted SPs that potentially create interference for neighbor PBSS/infrastructure BSS STA pairs. SPs within a PBSS/infrastructure BSS can also experience such interference when spatial diversity conditions change. The intent of DMG Protected Period is to minimize such interference by allowing any pair of STAs to protect their SP and thereby limit the transmission of frames during the DMG Protected period to not more than one pair of a set of potentially interfering pairs of communicating stations. 

In QMG band, the SP can have different bandwidth, 540MH or 1080MHz, communicating STA pairs might create interference for neighbor PBSS/infrastructure BSS STA pairs in partial bandwidth. SPs within a PBSS/infrastructure BSS can also experience such interference when spatial diversity conditions change. One of the intent of QMG Protected Period is to minimize such interference by allowing any pair of STAs to protect their SP and thereby limit the transmission of frames during the QMG Protected period. Another intent of QMG Protected Period is to use dynamic bandwidth operation to negociate a bandwidth can be use in this SP.

A DMG Protected Period can be created by the source DMG STA during an SP, and shall be created by the source DMG STA if at least one of the following conditions is met:
· The source DMG STA is the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the DMG Parameters field of the last DMG Beacon frame transmitted by the source DMG STA is equal to 1, and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element transmitted by the source DMG STA is equal to 1. 

· The source DMG STA is not the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the DMG Parameters field of the last DMG Beacon frame received by the source DMG STA from the PCP/AP of the BSS is equal to 1, and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element received by the source DMG STA from the PCP/AP of the BSS is equal to 1.
A QMG Protected Period can be created by the source QMG STA during an SP, and shall be created by the source QMG STA if at least one of the following conditions is met:
· The source QMG STA is the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the QMG Parameters field of the last QMG Beacon frame transmitted by the source QMG STA is equal to 1, and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element transmitted by the source QMG STA is equal to 1. 

· The source QMG STA is not the PCP/AP of the BSS, the ECPAC Policy Enforced subfield within the QMG Parameters field of the last QMG Beacon frame received by the source QMG STA from the PCP/AP of the BSS is equal to 1, and the Protected Period Enforced field within the ECPAC Policy Detail field of the last ECPAC Policy element received by the source QMG STA from the PCP/AP of the BSS is equal to 1.
Both the source QMG STA and destination QMG STA of an SP are owners of the QMG Protected Period. During any QMG Protected Period, both stations can receive frames from the other participant.
A QMG Protected Period can use the dynamic bandwidth operation during an SP if the bandwidth of the SP that indicated in the Extended Schedule element is 1080MHz.
Both the source DMG STA and destination DMG STA of an SP are owners of the DMG Protected Period. During any DMG Protected Period, both stations can receive frames from the other participant.
A DMG STA that creates a DMG Protected Period during an SP in which it is a source DMG STA or a destination DMG STA moves to and stays in Listening Mode during time interval that starts before the start of the SP and remains in the Listening mode until it is allowed to use the SP. The actual duration of the time the STA stays in the Listening Mode is limited by the aDMGPPMinListeningTime parameter. The intent of the Listening Mode is that the DMG STA listens to other DMG STAs that may have an SP that overlaps with the SP where the DMG STA is a source DMG STA or a destination DMG STA. The NAV mechanism is used to indicate the time occupancy and the DMG STA in the Listening Mode updates NAV timers. If the NAV timers are not equal to 0, the DMG STA does not use the time of the SP in which it is a source DMG TA or a destination DMG STA. If none of the NAV timers has a nonzero value at the start of the SP, the DMG STA is allowed to leave the Listening Mode and use the SP. If at least one of the NAV timers has a nonzero value at the start of the SP, the DMG STA is allowed to leave the Listening Mode and to use the time remaining in the SP after all NAV timers become or already have value zero.
A QMG STA that creates a QMG Protected Period during an SP in which it is a source QMG STA or a destination QMG STA moves to and stays in Listening Mode during time interval that starts before the start of the SP and remains in the Listening mode until it is allowed to use the SP . The actual duration of the time the STA stays in the Listening Mode is limited by the aQMGPPMinListeningTime parameter. The intent of the Listening Mode is that the QMG STA listens to other QMG STAs that may have an SP that overlaps with the SP where the QMG STA is a source QMG STA or a destination QMG STA. 
The NAV mechanism is used to indicate the time and frequency occupancy and the QMG STA in the Listening Mode updates NAV timers. If the NAV timers are not equal to 0 for the corresponding channel bandwidth, the QMG STA does not use the time and the band of the SP in which it is a source QMG TA or a destination QMG STA. If none of the NAV timers has a nonzero value at the start of the SP, the DMG STA is allowed to leave the Listening Mode and use the SP. 
Listening Mode is a mode of operation during which a DMG or QMG STA is in receiving state and meets at least one of the following conditions:
a) Its receiving antenna are in the quasi-omni mode.
b) Its receiving antenna are directed to the peer DMG or QMG STA for which this DMG or QMG STA is either the destination or source DMG or QMG STA
A DMG Protected Period is established through an RTS/DMG CTS handshake. To create a DMG Protected Period, the source DMG STA of an SP sends an RTS, and the recipient STA responds with a DMG CTS. If the recipient STA responds with a DMG CTS, then a DMG Protected Period is established; otherwise, no DMG Protected Period has been established. In all cases of DMG Protected Period establishment, the same antenna configurations that are used by the STAs that establish the DMG Protected Period are used for the exchange of frames during the DMG Protected Period.
A QMG Protected Period is established through an RTS/DMG CTS handshake, the DMG CTS can be sent in a QMG PHY format, and can be sent in 540MHz or 540MHz duplicated mode. To create a QMG Protected Period, the source QMG STA of an SP sends an RTS, and the recipient STA responds with a QMG CTS. If the recipient STA responds with a QMG CTS, then a QMG Protected Period is established; otherwise, no DMG Protected Period has been established. In all cases of QMG Protected Period establishment, the same antenna configurations that are used by the STAs that establish the QMG Protected Period are used for the exchange of frames during the QMG Protected Period.
9.37.6.6.2
DMG Protected Period establishment and maintenance
A DMG STA that attempts to create a DMG Protected Period during an SP shall transition to Listening Mode not less than aDMGPPMinListeningTime before the attempt and shall remain in Listening Mode for at least aDMGPPMinListeningTime before making the attempt. 

A STA shall not issue an RTS to establish a DMG Protected Period if any of its NAV timers is not equal to zero. 

A DMG STA that transmits an RTS to establish a DMG Protected Period during an SP in which it is a source DMG STA shall not transmit the RTS outside of the SP and the value of the Duration field of the RTS shall not exceed the duration of the portion of the SP that remains following the RTS transmission.
In order to maintain STAs that are not aware of the establishment of the DMG Protected Period because they have begun listening to the medium after the establishment of a DMG Protected Period, a STA that established a DMG Protected period should transmit additional RTSs. An additional RTS should be sent at the end of every (aDMGPPMinListeningTime – aRTSTimeoutTime) interval during the DMG Protected Period if the duration of the RTS/DMG CTS exchange is less than the time remaining in the SP.
A DMG STA that transmitted an RTS that established a DMG Protected Period shall transmit data frames during the DMG Protected Period using the same antenna configuration as was used for the transmission of the RTS. 

A DMG STA should transition to Listening Mode not less than aDMGPPMinListeningTime before the start of an SP in which it is the destination DMG STA.
During an SP in which it is the destination DMG STA, a DMG STA that receives a valid RTS with the RA equal to the recipient DMG STA MAC address and the TA corresponding to the source DMG STA of the SP shall respond with a DMG CTS if the recipient DMG STA has been in Listening Mode for aDMGPPMinListeningTime at the start of the reception of the RTS and none of its NAV timers has a
nonzero value.
During an SP in which it is the destination DMG STA, a DMG STA that receives a valid RTS with the RA equal to the recipient DMG STA MAC address and the TA corresponding to the source DMG STA of the SP shall not respond with a DMG CTS if at the start of the reception of the RTS the recipient DMG STA has a nonzero value in at least one of its NAV timers or the recipient DMG STA has not been in Listening Mode for at least aDMGPPMinListeningTime.
During an SP in which it is the destination DMG STA, a DMG STA that receives a valid RTS with the RA equal to the recipient DMG STA MAC address and the TA corresponding to the source DMG STA of the SP may respond with a DMG DTS if at the start of the reception of the RTS the recipient DMG STA has a nonzero value in at least one of its NAV timers. 

A DMG STA may transmit a DMG DTS after expiration of the aRTSTimeoutTime time following the start of an SP in which it is the destination DMG STA, if any of its NAV timers has a nonzero value at that time and no RTS has been received from the source DMG STA of the SP and the DMG STA has been in Listening Mode for aDMGPPMinListeningTime immediately preceding the start of transmission of the DMG DTS. The destination DMG STA shall not transmit a DMG DTS if any portion of the DMG DTS would be transmitted outside of the SP.
The value in the Duration field of a DMG DTS shall be calculated by subtracting the DMG DTS transmission time from the NAV timer in the destination DMG STA that has the largest value at the time of the start of the transmission of the DMG DTS.
The NAV-DA and NAV-SA fields shall be set to the MAC addresses that identify the NAV timer in the destination DMG STA that was used to determine the Duration field value of the DMG DTS. During an SP in which it is the destination DMG STA, a DMG STA that receives a valid RTS with the RA equal to the recipient DMG STA MAC address and the TA corresponding to the source DMG STA of the SP may respond with a DMG DTS if at the start of the reception of the RTS the recipient DMG STA has not been in Listening Mode for at least aDMGPPMinListeningTime. The value of the Duration field of the DMG DTS sent by the recipient DMG STA shall include the difference of aDMGPPMinListeningTime and the elapsed time since the recipient DMG STA has been in Listening Mode, and the NAV-SA and the NAVDA fields of the DMG DTS shall contain the recipient DMG STA MAC address.
A destination DMG STA that responds to an RTS with a DMG CTS or DMG DTS shall transmit the response frame a SIFS interval after the end of the received RTS. A destination DMG STA that transmits either a DMG CTS or a DMG DTS shall use the same antenna configuration for the subsequent transmission of ACK frames and data frames within the SP as is used for the transmission of the DMG CTS or DMG DTS.

9.37.6.6.3
QMG Protected Period establishment and maintenance
A QMG STA that attempts to create a QMG Protected Period during an SP shall transition to Listening Mode not less than aQMGPPMinListeningTime before the attempt and shall remain in Listening Mode for at least aQMGPPMinListeningTime before making the attempt. 

A QMG STA that attempts to create a QMG Protected Period shall transition to Listening Mode on a channel that the bandwidth is indicated in the Extended Schedule element for this SP.
A STA shall not issue an RTS to establish a QMG Protected Period on a channel if any of its NAV timers that corresponding to this channel is not equal to zero. A STA can issue an RTS to establish a QMG Protected Period on a channel that the bandwidth of the channel is less than the SP allocated channel bandwidth and all of its NAV timers that corresponding to this channel is 0.
A QMG STA that transmits an RTS to establish a QMG Protected Period during an SP in which it is a source QMG STA shall not transmit the RTS outside of the SP and the value of the Duration field of the RTS shall not exceed the duration of the portion of the SP that remains following the RTS transmission. And a QMG STA that transmits an RTS to establish a QMG Protected Period during an SP in which it is a source QMG STA shall not transmit the RTS has a bandwidth that larger than the allocated bandwidth.

In order to maintain STAs that are not aware of the establishment of the QMG Protected Period because they have begun listening to the medium after the establishment of a QMG Protected Period, a STA that established a QMG Protected period should transmit additional RTSs. An additional RTS should be sent at the end of every (aQMGPPMinListeningTime – aRTSTimeoutTime) interval during the QMG Protected Period if the duration of the RTS/DMG CTS exchange is less than the time remaining in the SP.
A QMG STA that transmitted an RTS that established a QMG Protected Period shall transmit data frames during the QMG Protected Period using the same antenna configuration as was used for the transmission of the RTS. 

A QMG STA should transition to Listening Mode not less than aQMGPPMinListeningTime before the start of an SP in which it is the destination QMG STA.
During an SP in which it is the destination QMG STA, a QMG STA that receives a valid RTS with the RA equal to the recipient QMG STA MAC address and the TA corresponding to the source QMG STA of the SP shall respond with a QMG CTS if the recipient QMG STA has been in Listening Mode for aQMGPPMinListeningTime at the start of the reception of the RTS and none of its NAV timers has a nonzero value.
During an SP in which it is the destination QMG STA, a QMG STA that receives a valid RTS with the RA equal to the recipient QMG STA MAC address and the TA corresponding to the source QMG STA of the SP shall not respond with a QMG CTS if r the recipient QMG STA has not been in Listening Mode for at least aQMGPPMinListeningTime.
During an SP in which it is the destination QMG STA, a QMG STA that receives a valid RTS with the RA equal to the recipient QMG STA MAC address and the TA corresponding to the source QMG STA of the SP shall not respond with a QMG CTS on the channel if at the start of the reception of the RTS the recipient QMG STA has a nonzero value in at least one of its NAV timers corresponding to this channel.

A QMG STA may transmit a DMG DTS after expiration of the aRTSTimeoutTime time following the start of an SP in which it is the destination QMG STA, if any of its NAV timers has a nonzero value at that time and no RTS has been received from the source QMG STA of the SP and the QMG STA has been in Listening Mode for aQMGPPMinListeningTime immediately preceding the start of transmission of the DMG DTS. The destination QMG STA shall not transmit a DMG DTS if any portion of the DMG DTS would be transmitted outside of the SP.
The value in the Duration field of a DMG DTS shall be calculated by subtracting the DMG DTS transmission time from the NAV timer in the destination QMG STA that has the largest value at the time of the start of the transmission of the DMG DTS.
The NAV-DA and NAV-SA fields shall be set to the MAC addresses that identify the NAV timer in the destination QMG STA that was used to determine the Duration field value of the DMG DTS. During an SP in which it is the destination QMG STA, a DMG STA that receives a valid RTS with the RA equal to the recipient DMG STA MAC address and the TA corresponding to the source DMG STA of the SP may respond with a DMG DTS if at the start of the reception of the RTS the recipient DMG STA has not been in Listening Mode for at least aDMGPPMinListeningTime. The value of the Duration field of the DMG DTS sent by the recipient QMG STA shall include the difference of aQMGPPMinListeningTime and the elapsed time since the recipient QMG STA has been in Listening Mode, and the NAV-SA and the NAVDA fields of the DMG DTS shall contain the recipient QMG STA MAC address.
A destination QMG STA that responds to an RTS with a DMG CTS or DMG DTS shall transmit the response frame a SIFS interval after the end of the received RTS. A destination QMG STA that transmits either a DMG CTS or a DMG DTS shall use the same antenna configuration for the subsequent transmission of ACK frames and data frames within the SP as is used for the transmission of the DMG CTS or DMG DTS.

9.37.6.6.3.1
Dynamic and static bandwidth operation During Protected Period
If the QMG STA that sending the RTS frame to establish a QMG Protected Period during an SP in which it is a source QMG STA is capable of dynamic bandwidth operation (see 9.3.2.x (CTS and DMG CTS procedure)), the STA shall set the TXVECTOR parameter DYN_BANDWIDTH to Dynamic. Otherwise, the STA shall set the TXVECTOR parameter DYN_BANDWIDTH to Static.
During an SP in which it is the destination QMG STA , a QMG STA that is addressed by an RTS frame in a QMG PPDU that has the RXVECTOR parameter DYN_BANDWIDTH equal to Static behaves as follows:

— If the NAVs indicates idle and CCA has been idle for all the channel width indicated by the RTS frame’s RXVECTOR parameter CH_BANDWIDTH, then the STA shall respond with a DMG CTS frame carried in a QMG PPDU after a SIFS period. The DMG CTS frame’s TXVECTOR parameters CH_BANDWIDTH and shall be set to the same value as the RTS frame’s RXVECTOR parameter CH_BANDWIDTH.

— Otherwise, the STA shall not respond with a CTS frame.
During an SP in which it is the destination QMG STA , a QMG STA that is addressed by an RTS frame in a QMG PPDU that has the RXVECTOR parameter DYN_BANDWIDTH equal to Dynamic behaves as follows:

:

— If the NAVs indicates idle in the primary 540MHz channel, then the STA shall respond with a DMG CTS frame in a QMG PPDU after a SIFS period. The CTS frame’s TXVECTOR parameters CH_BANDWIDTH

shall be set to 540MHz if the sencondary 540MHz channel is been detected as busy and shall be set to 1080MHz if the CCA on the secondary 540MHz channel is been detected as idle and the channel width indicated in the RTS frame’s RXVECTOR parameter CH_BANDWIDTH is 1080MHz

— Otherwise, the STA shall not respond with a CTS frame.

9.37.6.6.5
NAV Update in DMG Protected Period
STAs in the Listening Mode shall update their NAV timers according to the procedures described in 9.37.10.
NOTE—Support of multiple NAV timers as defined in 9.33.10 is not limited to be used in the Listening Mode only and is also used in any case a NAV update is performed.
When an SP terminates, either through time allocation expiration or truncation, then the source DMG STA of that SP may reset any NAV timer to 0 that has an associated variable NAV_DTSCANCELABLE with a value of true.

9.37.6.6.5a
NAV Update in QMG Protected Period
STAs in the Listening Mode shall update their NAV timers according to the procedures described in 9.33.x.
NOTE—Support of multiple NAV timers as defined in 9.33.x is not limited to be used in the Listening Mode only and is also used in any case a NAV update is performed.
When an SP terminates, either through time allocation expiration or truncation, then the source QMG STA of that SP may reset any NAV timer to 0 that has an associated variable NAV_DTSCANCELABLE with a value of true.

9.37.6.6.6
Interference report
A STA that receives an RTS and/or DMG CTS frame that updates the NAV and that overlaps in time with an SP where the STA is destination or source, may report the overlap to the PCP/AP by sending a DMG ADDTS Request frame variant (8.5.3.3.2) and including in the DMG TSPEC element (8.4.2.136) the indication of interference in the TSCONST field (Figure 8-401ag) for DMG STA, or may report the overlap to the PCP/AP by sending a QMG ADDTS Request frame variant (8.xx) and including in the QMG TSPEC element (8.xx) the indication of interference in the TSCONST field (Figure 8-xx). Transmission of the DMG or QMG ADDTS Request frame variant shall follow the rules defined in 10.4, with the following exceptions.
The Allocation ID field of the DMG or QMG TSPEC element shall identify the allocation during which the interference was detected. One ADDTS Request frame is generated and transmitted for each allocation during which interference is detected.
The TSCONST field of the DMG or QMG TSPEC element may contain one or more Traffic Scheduling Constraint fields. Each Traffic Scheduling Constraint field provides information separately for each overlapping NAV event. The following NAV events should be reported:
a) Nonzero NAV at start of SP 

b) Extension of NAV during the SP, including extension of an initial nonzero NAV and transitioning of the NAV from zero to nonzero value during the SP
c) Truncation of the NAV during the SP
The TSCONST Start Time field is set to the TSF value at which the NAV event is detected. For event a) above, the TSCONST Start Time field shall be set to the start of the SP. For event b) above, the TSCONST Start Time field shall be set to the time the NAV timer was updated or initialized to the value reported in the TSCONST Duration field. For event c) above, the TSCONST Start Time field shall be set to the time the NAV timer was reset.
The TSCONST Duration field shall be set to the NAV timer value at the TSCONST Start Time, which is the value zero for event c).
The TSCONST Period shall be set to 0 indicating that the field is not applicable.
The Interferer MAC Address shall be set to the NAVDST of the NAV timer from which the TSCONST Start Time was derived (9.33.10).
For QMG STA, it shall also include the Interferer Channel Bandwidth in the report, and the Interferer Channel Bandwidth shall be set to the CHBAND of the NAV timer.All values conveyed in the TSCONST field shall refer to the allocation identified by the value of the Allocation ID field of the TSPEC.
The value of other fields within the DMG or QMG TSPEC element shall conform to the rules specified in 10.4.
Use of the information conveyed in the TSCONST field is outside the scope of this standard.
9.37.6.7
Service period recovery
When a non-PCP/non-AP STA fails to receive the Extended Schedule element for a beacon interval, the non-PCP/non-AP STA has no knowledge of the non-pseudo-static SPs allocated during the beacon interval that indicate it is the source DMG or QMG STA; therefore, it fails to initiate transmission during those SPs. If the destination of the nonp-seudo-static SP is a PCP/AP and it does not receive any frames from the source non-PCP/non-AP STA for the dot11SPIdleTimeout interval from the start of the SP, the PCP/AP may truncate the SP and use the mechanism described in 9.33.7 to reallocate the remaining duration of the SP to the source DMG or QMG STA of the SP or other STAs provided that it was a truncatable SP. If the SP is not a truncatable SP, the PCP may stay awake or may switch to Doze state. If the non-PCP/non-AP STA failed to receive the Extended Schedule element from the PCP/AP for that beacon interval, it may switch to Doze state or may direct its receive antenna towards the PCP/AP to receive a Grant during non-pseudo-static SPs or CBAPs in the current beacon interval.
A PCP/AP may reclaim the entire time allocated in an SP between two non-PCP/non-AP STAs if the
following two conditions are met:
· The SP is announced within an Extended Schedule element transmitted during the ATI.
· The PCP/AP does not receive a response frame from at least one of the source and destination nonPCP/non-AP STAs of that SP as part of the ATI exchange (9.33.3).
In either case described in this subclause, the PCP/AP may reallocate the reclaimed SP time as a CBAP, SP, or take no further action. Otherwise, if none of these conditions apply, no time may be reclaimed.
9.37.7
Dynamic allocation of service period 

9.37.7.1
General
Dynamic allocation of service period is employed to allocate channel time during scheduled SPs and CBAPs. The procedure includes an optional Polling Period (PP) phase and a Grant Period (GP) phase. Service periods allocated using this mechanism do not persist beyond a beacon interval. Persistent allocations are created using the allocation mechanisms described in 10.4.
The PP Available field in the STA Availability element (8.4.2.135) indicates whether a STA participates in the PP phase of the Dynamic Allocation of Service Period mechanism. A STA that participates in PP phase of the Dynamic Allocation of Service Periods responds to Poll frames during the PP. A STA that participates in Dynamic Allocation of Service Periods uses the time allocated through Grant frames during the GP to transmit frames. A STA may set the PP Available field in a transmitted STA Availability element to zero to indicate that the STA does not respond to Poll frames during the PP and the GP.
NOTE—A STA can receive a Grant frame in periods of the beacon interval other than the GP, in which case the STA uses the time allocated through the Grant frame. An example is described in 9.35.5.
The PCP/AP shall not transmit Poll frames to a STA whose PP Available field in the STA Availability element is 0. The PCP/AP shall not dynamically allocate a service period to a STA that is in a Doze BI (10.2.5). A PCP/AP may transmit Poll frames to a STA from which the PCP/AP has not received a STA Availability element with the PP Available field from the STA equal to 0.
If a PCP/AP wants to dynamically allocate Service Periods during a scheduled SP for which both the source and destination AID fields are set to the broadcast AID, the PCP/AP shall set the truncatable subfield to one within the Allocation field corresponding to the scheduled SP.
If a non-PCP/non-AP STA is neither source nor an individually addressed destination during a truncatable SP and the non-PCP/non-AP STA participates in Dynamic Allocation of Service Periods and the non-PCP/ non-AP STA is in an Awake BI, then the non-PCP/non-AP STA should be in the Awake state for the duration of the truncatable SP.
A non-PCP/non-AP STA that participates in Dynamic Allocation of Service Periods shall be in the Awake state for dot11MinPPDuration from the start of each truncatable SP for which both the source and the destination AID fields are set to the broadcast AID and that occurs within each Awake BI of that STA.Following the expiration of dot11MinPPDuration, the non-PCP/non-AP STA should remain in the Awake state until the end of the truncatable SP.
A STA shall be in the Awake state for dot11MinPPDuration from the start of each scheduled CBAP that occurs within each Awake BI of that STA. A STA that enters the Doze state at any time during a CBAP and then returns to the Awake state later during that same CBAP shall not transmit except in response to a reception or when an explicit Grant frame is received that gives the STA permission to transmit during the CBAP.
As described in 9.37.8, a STA that participates in Dynamic Allocation of Service Periods and that is neither source nor destination during a truncatable SP can be in the receive state with its receive antennas configured in a quasi-omni antenna pattern for the duration of the truncatable SP.
A STA that receives a Grant frame with an SP allocation for which it is either source or destination shall not transmit longer than the time granted to it.
Any STA coordinated by an MM-SME that belongs to an MMSL cluster identified by the Source AID and Destination AID that are equal to, respectively, the Source AID and Destination AID of the Dynamic Allocation Info field in the Grant frame may transmit during the allocation, if the STA sent an MMS element to the peer STA and the Beam Link Cluster field within the MMS element is 1.
An example of dynamic allocation of service period is shown in Figure 9-46.
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Figure 9-46—Example of dynamic allocation of service period mechanism




9.37.7.2
Polling period (PP)
A PCP/AP that uses a PP to dynamically allocate an SP within the DTI shall commence the PP at a time instant indicated by at least one of the following:
——Anytime during a scheduled SP for which the source AID and destination AID are equal to ——the broadcast AID, excluding any time that has been allocated dynamically.

——Anytime during a TXOP within a scheduled CBAP for which the destination AID is equal to ——the broadcast AID, excluding any time that has been allocated dynamically.

——Anytime during the relinquished channel time following an SP truncation, excluding any ———time that has been allocated dynamically.

The PCP/AP shall not transmit a frame during a PP if any portion of that frame would extend beyond the end of the originally scheduled SP or CBAP.
During the PP, the PCP/AP may transmit individually addressed Poll frames to STAs to solicit SPR frames from those STAs. The Duration field within each Poll frame i out of a total of n (0 < i <= n) transmitted Poll frames in the PP shall be calculated as follows:
Durationi = Duration_of_Poll_transmissioni,n + Offset_of_SPR_transmissionm +ceiling(TXTIME(SPRm), aTSFResolution)
The PCP/AP expects an SPR frame in response to each transmitted Poll frame (i.e., m=n). The position of each SPR frame in the sequence of SPR frames is indicated as j. Thus, j=1 refers to the first SPR frame transmission in the sequence of SPR frames, and j=m refers to the last SPR frame transmission in the sequence of SPR frames. Based on this, the Response Offset field within each Poll frame i transmitted in the PP shall be calculated as follows:
Response Offseti = Duration_of_Poll_transmissioni,n + Offset_of_SPR_transmissionj
Where
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Offset_of_SPR_transmissionj is defined as
— For j=1, Offset_of_SPR_transmission1= Poll_SPR_space
— For 2 < j <=m, Offset_of_SPR_transmissionj = Offset_of_SPR_transmissionj-1+floor(TXTIME(SPRj) + SIFS, aTSFResolution)+1
AntennaSwitchingTimei  is equal to 0 if the PCP/AP uses the same antenna to transmit frame i and frame i+1 and is equal to dot11AntennaSwitchingTime otherwise.

Poll_SPR_space is the time interval between the end of the last Poll frame transmitted by the PCP/AP and the expected start time of the first SPR frame by the non-PCP/non-AP STA, and is defined as Poll_SPR_space = SIFS.
NOTE—This Offset_of_SPR_transmission calculation guarantees that no less than SIFS or SIFS+dot11AntennaSwitchingTime is provided for the PCP/AP to switch antennas when receiving an SPR from different STAs.
A STA that receives an individually addressed Poll frame shall respond to the PCP/AP with a single directional and individually addressed SPR frame at the time offset from the end of the Poll frame indicated in the Response Offset field within the received Poll frame. The Duration field within the SPR frame shall be set to the value of the Duration field contained in the received Poll frame, minus the value of the Response Offset field contained in the received Poll frame, minus the time taken to transmit the SPR frame.
The PP ends at a time equal to the end of the last Poll frame transmission plus the value of the Response Offset field in that Poll frame plus the expected duration of the SPR transmission that is expected in response to that Poll frame plus SIFS.
9.37.7.3
Grant period (GP)
A PCP/AP that intends to dynamically allocate an SP within the DTI shall commence a GP at a time instant indicated by at least one of the following:
— SIFS interval following the end of a PP if the PP is present
— Anytime during a scheduled SP for which the source AID and destination AID are equal to the broadcast AID if a PP does not precede the GP, excluding any time that has been allocated
dynamically
— Anytime during a TXOP within a scheduled CBAP for which the destination AID is equal to the broadcast AID, excluding any time that has been allocated dynamically
— Anytime during the relinquished channel time following an SP truncation if a PP does not precede the GP, excluding any time that has been allocated dynamically.

The PCP/AP shall not transmit a frame during a GP if any portion of that frame would extend beyond the end of the originally scheduled SP or CBAP, or beyond the end of an immediately following SP if that SP has the broadcast AID as both source and destination AID, whichever is later.
A non-PCP/non-AP STA may switch to Doze state if it does not receive a Grant frame from the PCP/AP within dot11MinPPDuration from the start of the scheduled SP for which the source AID and destination AID are set to the broadcast AID.
To commence the GP, the PCP/AP shall transmit Grant frames to notify the source DMG or QMG STA and destination DMG STA about a dynamically allocated service period. The PCP/AP should transmit the last Grant frame within a GP to the source of the dynamically allocated SP if the source of the dynamically allocated SP is not the PCP/AP. In each transmitted Grant frame, the PCP/AP shall set the Duration field within the Grant frame to a time that does not overlap in time with another SP that has either the source AID or destination AID different from the broadcast AID. In addition, the source AID and destination AID fields shall be set to the source and destination, respectively, of the dynamically allocated SP, the Allocation Type field set to indicate the channel access mechanism during the allocation, and the Allocation Duration field set to a value that is not greater than the result of the subtraction of the duration of all remaining Grant frame transmissions, if any, plus all appropriate IFSs (9.3.2.3), plus 2×SIFS from the value of the Duration field. An allocation that is indicated in this manner begins at the time that is equal to the PHY-TXEND. indication of the Grant frame plus the value from the Duration field of the Grant frame minus the value of the Allocation Duration field of the Grant frame, and continues for the time indicated in the Allocation Duration field of the Grant frame.
The Dynamic Allocation Info field within Grant frames transmitted as part of the same GP shall be the same. NOTE—This means the PCP/AP can create only one allocation per GP.

During an SP between a source DMG STA and a destination DMG STA, the source DMG STA may transmit a Grant frame to the destination DMG STA to relinquish the remainder of the SP to the destination DMG STA. In the Allocation Info field of the transmitted Grant frame, the source DMG STA shall set source AID field to the AID of the destination DMG STA, the destination AID field to the AID of the source DMG STA, the Allocation Type field set to indicate SP, and the Allocation Duration field set to the time remaining in the SP minus the time taken to transmit the Grant frame. The Duration field in the Grant frame shall be set to the value of the Allocation Duration field. Upon transmission of the Grant frame, for the remainder the SP the roles of source DMG STA and destination DMG STA are swapped between the STAs.
During an SP between a source QMG STA and a destination QMG STA, the source QMG STA may transmit a Grant frame to the destination QMG STA to relinquish the remainder of the SP to the destination QMG STA. In the Allocation Info field of the transmitted Grant frame, the source QMG STA shall set source AID field to the AID of the destination QMG STA, the destination AID field to the AID of the source QMG STA, the Allocation Type field set to indicate SP, and the Allocation Duration field set to the time remaining in the SP minus the time taken to transmit the Grant frame, the Allocation Channel Band field set to the channel and bandwidth the same as the original SP . The Duration field in the Grant frame shall be set to the value of the Allocation Duration field. Upon transmission of the Grant frame, for the remainder the SP the roles of source DMG STA and destination DMG STA are swapped between the STAs.
During a TXOP between a TXOP holder and a TXOP responder, the TXOP holder may transmit a Grant frame to the TXOP responder to relinquish the remainder of the TXOP to the TXOP responder. In the transmitted Grant frame, the TXOP holder shall set source AID field to the AID of the TXOP responder, the destination AID field to the AID of the TXOP holder, the Allocation Type field set to indicate CBAP, and the Allocation Duration field set to the time remaining in the TXOP minus the time taken to transmit the Grant frame. For QMG STA the Channel Band field set to the channel and bandwidth the same as the original TXOP.The Duration field in the Grant frame shall be set to the value of the Allocation Duration field. Upon transmission of the Grant frame, for the remainder the TXOP the roles of TXOP holder and TXOP responder are swapped between the STAs. 
A STA that receives a Grant frame shall not update its NAV if the value of either the source AID or destination AID fields in the Grant frame are equal to the STA’s AID.
The PCP/AP may grant a dynamic allocation of service period to a STA that does not transmit a SPR frame during the PP.
9.37.8
 Dynamic truncation of service period

A STA truncates an SP to release the remaining time in the SP. The STA can use the CF-End frame to truncate the SP at the peer STA, to reset NAV in third party STAs and to return to the PCP/AP the time left in the SP, thus allowing the PCP/AP to grant any portion of the released time as part of an SP to any other STA or to allocate any portion of it as a CBAP. The STA can use the Grant frame to release any part of the time left in the SP as a CBAP.
If a STA is neither source nor destination during a truncatable SP and the STA desires to participate in Dynamic allocation of service period, the STA should be in the receive state with its receive antenna configured in a quasi-omni antenna pattern for the duration of the truncatable SP. If both the source and destination AID fields of a truncatable SP are set to the broadcast AID, a non-PCP/non-AP STA may directits receive antenna to its PCP/AP for the duration of the truncatable SP if the non-PCP/non-AP STA does not participate in a frame exchange and the truncatable SP is not dynamically allocated to the non-PCP/non-AP STA.
Only the source DMG or QMG STA of an SP may truncate the SP, except that the destination DMG or QMG STA may truncate the SP if it does not receive an expected transmission from the source DMG or QMG STA at the start of the SP as defined in 9.37.6.7.
In order to advertise the availability of truncatable SP time for reuse through PCP/AP dynamic allocation, a non-PCP/non-AP STA shall transmit an CF-End frame to the PCP/AP. A STA is not required to truncate an SP if a portion of the SP is unused.
In order to enable CBAP access during the time released through SP truncation, the STA shall broadcast a Grant frame with the Source AID and Destination AID set to broadcast AID, the Allocation Type field set to indicate CBAP and the Duration field set to the time needed to transmit the Grant frame(s) (the Duration field in a Grant frame does not include duration of that frame) plus SIFS and plus the time needed to transmit the following CF-End frame and the response CF-End frame, if required and appropriate IFS (9.3.2.3) values. The Allocation Duration field shall be set to a value that is not greater than the result of the subtraction of the value in the Duration field from the time remaining in the SP. The CBAP that is indicated in this manner begins at the time that is equal to the PHY-TXEND .indication of the Grant frame plus the value from the Duration field of the Grant frame and continues for the time indicated in the Allocation Duration field of the Grant frame.
The STA shall not transmit the Grant frame and shall not transmit the CF-End frame to the PCP/AP if the SP is not indicated as truncatable.
After transmission of the CF-End frame to the PCP/AP or after broadcasting a Grant frame, the STA shall transmit a CF-End frame to the peer STA of the SP. The CF-End frame releases any time remaining in the SP at the recipient and resets the NAV in third party STAs. The NAV is reset only if the RA and TA of the CF-End frame match the addresses of the frame that established the NAV (see 9.37.10). The recipient STA may transmit a CF-End frame SIFS after the reception if the Duration field of the received frame is not equal to 0 and the transmission does not extend beyond the end of the originally scheduled SP.
A STA shall not initiate SP truncation if there is not enough time left in the SP to complete the frame exchange required for truncation of the SP.
After the truncation is completed, the PCP/AP may dynamically allocate any portion of the relinquished channel time that has not been allocated to a CBAP through a transmitted Grant frame (9.37.7).
9.37.9
 Dynamic extension of service period
A non-PCP/non-AP STA uses dynamic extension of SP to extend the allocated time in the current SP. The additional time can be used to support variable bit rate traffic, for retransmissions or for other purposes. The SPR frame is sent by a non-PCP/non-AP STA to the PCP/AP to request additional SP time in the current beacon interval.
Except in response to a Poll frame from the PCP/AP, a non-PCP/non-AP STA shall not transmit an SPR frame within an SP if the current SP is not extendable (see 8.4.2.134).
Only the source DMG or QMG STA and destination DMG or QMG STA of an SP can transmit an SPR during that SP.
If the PCP/AP is not the source of an extendable SP, it should be in the receive state and with its receive antennas configured in a quasi-omni antenna pattern for the duration of the extendable SP.
To request extension of the current SP, a non-PCP/non-AP STA shall transmit an SPR frame to the PCP/AP. The non-PCP/non-AP STA shall not request extension of the current SP if there is not enough time left in the SP to complete the frame exchange required for the SP extension. In the transmitted SPR frame, the STA shall set the RA field to the address of the PCP/AP, the Duration field to the time left in the SP (not including the SPR transmission time), and the Allocation Duration field to the additional amount of time requested by the STA following the end of the current SP.
The PCP/AP may grant the request for an extension of an SP only if the following SP has the broadcast AID as both source and destination AID, and the duration of the following SP is larger than the value of the Allocation Duration field in the received SPR frame. To grant an extension request, the PCP/AP shall transmit a Grant frame with the RA field set to the value of the TA in the received SPR frame, the Duration field set to the value of the Duration field received in the SPR frame minus SIFS and minus the duration of this Grant frame transmission, and the Allocation Duration field set to the amount of additional time granted by the PCP/AP.
To decline a request for an extension of an SP, the PCP/AP shall transmit a Grant frame with the RA field set to the value of the TA in the received SPR frame, the Duration field set to the value of the Duration field received in the SPR frame minus SIFS and minus the duration of this Grant frame transmission, and the Allocation Duration field set to 0.
The extension request is successful if the non-PCP/non-AP STA receives from the PCP/AP a Grant frame with a nonzero value for the Allocation Duration field SIFS after the SPR. SIFS after the reception of a Grant frame from the PCP/AP with a nonzero value for the Allocation Duration field, the non-PCP/non-AP STA shall transmit a Grant frame to the partner STA of the SP with the Duration field set to the value of the Duration field of the Grant frame received from the PCP/AP minus the duration of this Grant frame transmission minus SIFS, and the Allocation Duration field set to the value of the Allocation Duration field of the Grant frame received from the PCP/AP.
The PCP/AP shall not transmit an SPR frame if it wants to extend an SP in which it is the source. A PCP/AP that extends an SP for which it is the source DMG or QMG STA shall transmit a Grant frame to the destination DMG or QMG STA of the SP to indicate the extension of the SP. The Duration field in the transmitted Grant frame shall be set to the remaining time in the SP plus any additional channel time allocated by the PCP/AP following the end of the SP. The Allocation Duration field of the Grant frame shall be set to the additional channel time allocated by the PCP/AP following the end of the SP.
9.37.10
Updating multiple NAV timers for DMG STA
9.37.11
Updating multiple NAV timers for QMG STA

If a QMG STA supports multiple NAV timers, the number of available NAV timers within the QMG STA shall be not less than aMinNAVTimersNumber. Each NAV timer is identified by a pair of MAC addresses, NAVSRC and NAVDST, and has associated variables NAV_RTSCANCELABLE, NAV_DTSCANCELABLE and NAV_CHANNEL, the variables NAV_CHANNEL indicated the channel that the Duration field is received, and it is a channel index that contains channel bandwidth information. Each STA also maintains a variable UPDATE_OPTIONAL. When a STA is enabled for operation, all NAV timers shall have NULL values for their NAVSRC and NAVDST identifiers, the value of NAV_CHANNEL shall be NULL, the value of NAV_RTSCANCELABLE shall be false, the value of NAV_DTSCANCELABLE shall be false, and each NAV timer shall have the value 0. NAV timer address pairs correspond to the NAV-SA and NAV-DA fields in DMG DTS frames and correspond to the RA and TA fields of all other received frames that are used to update the NAV timers. Receipt of any frame can cause an update to the NAV timer whose identifying address pair corresponds to the specified address fields of the received frame according to the rules in this subclause.
STAs receiving any valid frame shall perform the following NAV Timer update operation expressed using the following pseudocode:
NAV_TIMER_UPDATE(received_frame):
UPDATE_OPTIONAL
[image: image10.wmf]¾

¾

¬

false
If (received_frame = DMG DTS) {
UPDATE_OPTIONAL 
[image: image11.wmf]¾

¾

¬

true
}
If (received_frame(RA)
[image: image12.wmf]¹

 ≠ This STA MAC address || UPDATE_OPTIONAL = true) {
If (received_frame = DMG DTS) {
R_DST 
[image: image13.wmf]¾

¾

¬

received_frame(NAV-DA)
R_SRC 
[image: image14.wmf]¾

¾

¬

received_frame(NAV-SA)
R_CHANNEL
[image: image15.wmf]¾

¾

¬

received_frame(CHANNEL BANDWIDTH)
} else if (received_frame = ACK) {
R_DST 
[image: image16.wmf]¾

¾

¬

received_frame(RA)
R_SRC 
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¾

¬

0
NAV_CHANNEL
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¾

¬

received_frame(CHANNEL BANDWIDTH)
} else {
R_DST 
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¾

¬

received_frame(RA)
R_SRC 
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¾

¬

received_frame(TA)
}
R_DUR 
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¾

¬

received_frame(DUR)
N_TIMER 
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¾

¬

-1
// Searching for a matching NAV timer
For (x 0; x < aMinNAVTimersNumber; x++) {
If (received_frame = ACK || NAVSRC(x)=R_DST) {
If(NAVDST(x) = R_DST) {
N_TIMER 
[image: image23.wmf]¾

¾

¬

x
Break
}
} else if (NAVSRC(x) = R_SRC && (NAVDST(x) = R_DST|| NAVDST(x) = 0) ||
(NAVSRC(x)=0 && NAVDST(x) = R_DST) ||
(NAVDST(x)=R_SRC && NAVSRC(x)=R_DST)) {
N_TIMER 
[image: image24.wmf]¾

¾

¬

x
Break
}
}
// No NAV timer has been found that matches the addresses
If (N_TIMER < 0) {
For (x 0; x < aMinNAVTimersNumber; x++) {
If (NAVSRC(x) = NULL && NAVDST(x) = NULL
|| NAV(x) = 0) {
NAVSRC(x) 
[image: image25.wmf]¾

¾

¬

R_SRC
NAVDST(x) 
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¬

R_DST
NAV_CHNNAL(x) 
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¬

R_CHANNEL

N_TIMER 
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¾

¬

x
Break
}
}
}
// Existing NAV timer found
If (N_TIMER 0) {
If (UPDATE_OPTIONAL = false) {
NAV(N_TIMER) 
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¾

¬

R_DUR
NAV_CHNNAL(N_TIMER) 
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¾

¬

R_CHANNEL

If (received_frame = RTS) {
NAV_RTSCANCELABLE(N_TIMER) ←true
} else {
NAV_RTSCANCELABLE(N_TIMER) ←false
}
} else if (UPDATE_OPTIONAL = true) {
If ((implementation decision to update = true) ||
(received_frame(RA) = This STA MAC address &&
This STA MAC address = source DMG STA MAC address for current
SP))
) {
NAV_DTSCANCELABLE(N_TIMER) 
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¬

true
NAV(N_TIMER) 
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¬

R_DUR
NAV_CHNNAL(N_TIMER) 
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¾

¬

R_CHANNEL

}
}
}
} else {
No change to NAV timers
}
END OF NAVEND OF NAV_TIMER_UPDATE
During a time period beginning with the completion of each NAV Timer update operation as a result of an RTS reception and lasting for TXTIME(DMG CTS) +2×SIFS, each STA that desires to reset its NAV shall monitor the channel to determine if a preamble or carrier detect event has occurred. If such an event has not occurred during this time period, then the STA may reset to 0 any NAV Timer that has a value of true for its associated NAV_RTSCANCELABLE variable.
Subsequent to the NAV Timer update operation, each NAV timer counts down until it reaches the value zero or until it reaches zero through a reset operation.
If a STA receives a valid CF-End response with RA and TA values that match the NAVSRC and NAVDST values, in any order, for any NAV Timer, then the STA shall set the associated NAV Timer to the value of the Duration field in the received CF-End frame. If one of NAVSRC or NAVDST of a NAV timer is 0 and the corresponding NAVDST or NAVSRC, respectively, of the NAV timer match the RA or the TA value of the received valid CF-End frame, then the STA shall set the associated NAV Timer to the value of the Duration field in the received CF-End frame.
If one of NAVSRC or NAVDST of a NAV timer is 0 and the nonzero NAVDST or NAVSRC of the NAV timer match either the RA or the TA value of a received valid frame, the NAVSRC or NAVDST that is 0 shall be set to the RA or TA that does not match the nonzero NAVSRC or NAVDST.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	3
	26.1.1
	82
	10
	E
	The wording "millimeter waves WLAN" is ambiguous.
	Change "millimeter waves WLAN" to a QMG STA
	


Proposed resolution: Accept
Clause 26 specifies respectively the PHY entity for a QMG single carrier (SC) and orthogonal frequency division multiplexing (OFDM) system.

The maximum number of space-time streams supported in the QMG SC and OFDM system is four.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	4
	26.1.1
	82
	19
	E
	There is no specified frequency band and channel bandwidths for QMG operating classes.
	Define the QMG operating classes in Annex E.
	


Proposed resolution: Accept
Annex E

(normative)

Country elements and operating classes

Change Table E-4 as follows (note that the entire table is not shown here):
Table E- 4 Global operating classes
	Operating

class
	Nonglobal

operating

class(es)
	Channel

starting

frequency

(GHz)
	Channel

spacing

(MHz)
	Channel

set
	Behavior limits set

	…
	…
	…
	…
	…
	…

	183
	E-4-131
	42.66
	540
	1,2,3,4,5,6,7,8
	—

	184
	E-4-132
	47.52
	540
	9,10
	—

	185
	E-4-133
	42.93
	1080
	1,2,3,4
	—

	186
	E-4-134
	47.79
	1080
	5
	—

	187-191
	—
	Reserved
	Reserved
	Reserved
	Reserved


Insert the following paragraph (including Table E-5) after Table E-4 in E.1:
Operating classes for operation in China are enumerated in Table E-5.
Table E- 5—Operating classes in China
	Operating

class
	Global

operating

class (see

Table E-4)
	Channel

starting

frequency

(GHz)
	Channel

spacing

(MHz)
	Channel

set
	Channel

center

frequency

index
	Behavior limits set

	…
	…
	…
	…
	…
	…
	…

	131
	183
	42.66
	540
	1,2,3,4,5,6,7,8
	—
	LicenseExemptBehavior

	132
	184
	47.52
	540
	9,10
	—
	LicenseExemptBehavior

	133
	185
	42.93
	1080
	1,2,3,4
	—
	LicenseExemptBehavior

	134
	186
	47.79
	1080
	5
	—
	LicenseExemptBehavior

	135-255
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved


	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	5
	26.4.4.6
	110
	27
	E
	The number is missed in "in Table ".
	Change "in Table" to "in Table 26-12".
	


Proposed resolution: Accept
The constellation points are spread using the Barker sequence Barker(L) defined as follows in Table 26- 12  where L is the spreading length.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	6
	3.3
	2
	10
	E
	The abbreviation STF (Short Training Field) already defined in 802.11REVmc 4.0.
	Remove the abbreviation STF (Short Training Field) .
	


Proposed resolution: Accept
We have deleted the abbreviation of STF.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	7
	3.3
	2
	3
	E
	Abbreviations may be defined for terms that are used frequently throughout the document. But don't create abbreviations for:

* Terms used only a handful of times

* Names of fields, structures, elements or frames (See 802.11 Style Guide 11-09/1034r11)
	Consider to remove acronyms for a field name in 3.3.
	


Proposed resolution: Accept
3.2 Definitions specific to IEEE 802.11
Destination Q-band multiple gigabit (QMG) station (STA): A QMG STA identified by the destination association identifier (AID) field contained in a Grant frame or Extended Schedule element that caused the allocation of a service period (SP) or a contention based access period (CBAP).

Q-band multiple gigabit (QMG): Pertaining to operation in a frequency band containing a channel with the channel starting frequency above 45GHz.

Q-band multiple gigabit (QMG) access point (AP): An AP whose radio transmitter is capable of transmitting and receiving QMG physical layer (PHY) protocol data units (PPDUs).

Q-band multiple gigabit (QMG) basic service set (BSS): A BSS in which QMG Beacon frames are transmitted by QMG stations (STAs).

Q-band multiple gigabit (QMG) frame: A frame transmitted or received within a QMG physical layer (PHY) protocol data unit (PPDU).

Q-band multiple gigabit (QMG) physical layer (PHY) protocol data unit (PPDU): A Clause 26 (Q-band millimeter-wave multiple gigabit (QMG) PHY specification) PPDU transmitted or received using the Clause 26 (Q-band millimeter-wave multiple gigabit (QMG) PHY specification) physical layer (PHY).

Q-band multiple gigabit (QMG) station (STA): A STA whose radio transmitter is capable of transmitting and receiving QMG physical layer (PHY) protocol data units (PPDUs).

Q-band multiple gigabit (QMG) beamformee: A QMG station (STA) that receives a QMG physical layer (PHY) protocol data unit (PPDU) that was transmitted using a beamforming steering matrix and that supports the QMG transmit beamforming feedback mechanism as described in 9.34.5 (QMG sounding protocol).

Q-band multiple gigabit (QMG) beamformer: A QMG station (STA) that transmits a QMG physical layer (PHY) protocol data unit (PPDU) using a beamforming steering matrix.

Q-band multiple gigabit modulation and coding scheme (QMG-MCS): A specification of the QMG physical layer (PHY) parameters that consists of modulation order (e.g., BPSK, QPSK, 16-QAM, 64-QAM) and forward error correction (FEC) coding rate (e.g., 1/2, 2/3, 3/4, 5/6) and that is used in a QMG PHY protocol data unit (PPDU).

Q-band multiple gigabit (QMG) single medium access control (MAC) protocol data unit (QMG single MPDU): An MPDU that is the only MPDU in an aggregate MPDU (A-MPDU) carried in a QMG physical layer (PHY) protocol data unit (PPDU) and that is carried in an A-MPDU subframe with the EOF subfield of the MPDU delimiter field equal to 1.

3.3 Abbreviations and acronyms
Insert the following abbreviations into 3.3 in alphabetical order: 

CEF: Channel Estimation Field

OCEF: OFDM Channel Estimation Field

QMG: Q-band Multiple Gigabit.

QMG MIMO: QMG Multiple Input and Multiple Output.


SCEF: Single carrier Channel Estimation Field

OSTF: OFDM Short Training Field

UW: Unique Words

ZCZ: Zero Correlation Zone
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	8
	3.3
	2
	6
	E
	"QMG: Q-band Millimeter-wave Multiple Gigabit". Usually an acronym is formed by combining all the initial letters of a series of words.
	Change to "QMG: Q-band Multiple Gigabit" or "QMMG: Q-band Millimeter-wave Multiple Gigabit".
	


Proposed resolution: Accept
3.3
Abbreviations and acronyms
Insert the following abbreviations into 3.3 in alphabetical order: 

CEF: Channel Estimation Field

OCEF: OFDM Channel Estimation Field

QMG: Q-band Multiple Gigabit.

QMG MIMO: QMG Multiple Input and Multiple Output.


SCEF: Single carrier Channel Estimation Field

OSTF: OFDM Short Training Field

UW: Unique Words

ZCZ: Zero Correlation Zone
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	9
	3.3
	2
	20
	E
	ZCZ: Zero Correlation Zone (ZCZ) Sequence. Usually an acronym is formed by combining initial letters of a series of words..
	Change to "ZCZ: Zero Correlation Zone (Sequence)" or "ZCZS: Zero Correlation Zone Sequence."
	


Proposed resolution: Accept
Please see the resolution to comment 7 and 8.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	10
	8.1
	4
	7
	E
	Remove the two paragraphs to avoid potential confusion and conflict if there is no change to the corresponding paragraphs in .11REVmc4.0. If there be, use underline and strikethrough to show the modification to the REVmc if applicable.
	Remove the following two paragraphs. Do as noted throughout the draft.
	


Proposed resolution: Accept
The corresponding paragraphs are deleted.



	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	11
	8.2.3
	4
	38
	E
	Change the title of the Figure 8-1a to "QMG MAC frame format" if this MAC frame format is only defined for QMG. The changes made for QMG in this spec shall not impact the existing spec defined for non-QMG STAs.
	Change the title of the Figure 8-1a to "MAC frame format for QMG STA".
	


Proposed resolution: Accept
“Figure 8-1a MAC frame format” has reformulated as “Figure 8-1a MAC frame format for QMG STA”
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	12
	8.3.1.10
	8
	50
	E
	Change the title of the Figure 8-29a to "QMG Control Wrapper frame" if this frame format is only defined for QMG.
	Change the title of the Figure 8-29a to "QMG Control Wrapper frame" .
	


Proposed resolution: Accept
“Figure 8-29a Control Wrapper frame” has reformulated as “Figure 8-29a QMG Control Wrapper frame”.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	13
	
	9
	19
	E
	The order number in the table will be administered by the ANA.
	Replace 67 and 68 by "<ANA>" and precede table by an editorial comment:  "The <ANA> flags below will be replaced with numbers assigned by the 802.11 assigned numbers authority." Di to throughout the draft
	


Proposed resolution: Accept.
We have revised this order number.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	14
	8.4.1.29
	19
	1
	E
	Here the values should be shown as digits.
	Change "zeros" to "0s". Ditto throughout the draft.
	


Proposed resolution: Accept
If the size of the QMG Compressed Beamforming Report information is not an integral multiple of 8 bits, up to 7 0s are appended to the end of the field to make its size an integral multiple of 8 bits.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	15
	9.3.2.6
	38
	23
	E
	Unnecessary noun in noun phrase. The SIFS is already noun phrase and do not need any following nouns:"spacing"/"period"/"Interval".
	Remove "period". Ditto throughout the draft.
	


Proposed resolution: Accept.
We have deleted these phrases.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	16
	9.7.5.1
	39
	39
	E
	It needs to declare if the two paragraphs here are only applicable for QMG STA.
	"For QMG STAs, ..."
	


Proposed resolution: Accept
For QMG STAs, if the BSSBasicRateSet parameter is not empty, a non-STBC Beacon shall be transmitted in a QMG PPDU using one of the rates included in the BSSBasicRateSet parameter.

For QMG STAs, if the BSSBasicRateSet parameter is empty, the frame shall be transmitted in a QMG PPDU using one of the mandatory PHY rates.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	17
	9.7.5.3
	39
	60
	E
	Show the changes to REVmc by using underline and strikethrough if applicable.
	Do as noted in the comment.
	


Proposed resolution: Accept
9.7.5.3
Rate selection for other group addressed data and management frames


Insert the following paragraph before the last paragraph of 9.7.5.3:
If the BSSBasicRateSet parameter is empty and the BSSBasicMCSSet parameter is empty and the BSS basic QMG-MCS and NSS set is not empty, the frame shall be transmitted in a QMG PPDU using one of the <QMG-MCS. NSS> tuples included in the BSS basic QMG-MCS and NSS set.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	18
	9.7.5.6
	40
	25
	E
	It needs to declare if this subclause is only applicable for QMG STA and need an editor instruction to indicate whether it is newly added at the end of the existing subclause.
	Do as noted in the comment.
	


Proposed resolution:Accept.
9.7.5.6
Rate selection for other data and management frames
Insert the following paragraphs in 9.7.5.6:

A data or management frame not identified in 9.7.5.1 through 9.7.5.5.1 shall be sent using any data rate, MCS, or <QMG-MCS, NSS> tuple subject to the following constraints:

· A STA shall not transmit a frame using a rate or MCS that is not supported by the receiver STA or STAs, as reported in any Supported Rates element, Extended Supported Rates element, or Supported MCS Set field in management frames transmitted by the receiver STA.

· A STA shall not transmit a frame using a <QMG-MCS, NSS> tuple that is not supported by the receiver STA, as reported in any Supported QMG-MCS and NSS Set field in management frames transmitted by the receiver STA.

· If at least one Operating Mode field with the Rx NSS Type subfield equal to 0 was received from the receiver STA:

· A STA shall not transmit a frame with the number of spatial streams greater than that indicated in the Rx NSS subfield in the most recently received Operating Mode field with the Rx NSS Type subfield equal to 0 from the receiver STA.

· A STA shall not transmit a frame using a value for the CH_BANDWIDTH parameter of the TXVECTOR that is not supported by the receiver STA, as reported in any QMG Capabilities element or QMG Capabilities element received from the intended receiver.

· A STA that is a member of a BSS and that is not a QMG STA shall not transmit a frame using a value for the CH_BANDWIDTH parameter of the TXVECTOR that is not permitted for use in the BSS, as reported in the most recently received QMG Operation element with the exception transmissions on a TDLS off-channel link, which follow the rules described in 10.22.

· A QMG STA that is a member of a BSS shall not transmit a frame using a value for the CH_BANDWIDTH parameter of the TXVECTOR that is not permitted for use in the BSS, as reported in the most recently received QMG Operation element with the following exceptions:

· Transmissions on a TDLS off-channel link follow the rules described in 10.22.

· Transmissions by a QMG STA on a TDLS link follow the rules described in 10.22.

· If at least one Operating Mode field with the Rx NSS Type subfield equal to 0 was received from the receiver STA:

· A STA shall not transmit a frame using a value for the TXVECTOR parameter CH_BANDWIDTH that is not supported by the receiver STA as reported in the most recently received Operating Mode field with the Rx NSS Type subfield equal to 0 from the receiver STA.

· A STA shall not initiate transmission of a frame at a data rate higher than the greatest rate in the OperationalRateSet, or using an MCS that is not in the QMG OperationalMCSset, or using a <QMG-MCS, NSS> tuple that is not in the OperationalQMGMCS_NSSSet, which are parameters of the MLMEJOIN.request primitive.

When the supported rate set of the receiving STA or STAs is not known, the transmitting STA shall transmit using a rate in the BSSBasicRateSet parameter, or an MCS in the BSSBasicMCSSet parameter, or a <QMG-MCS, NSS> tuple in the BSS basic QMG-MCS and NSS set, or a rate from the mandatory rate set of the attached PHY if the BSSBasicRateSet, the BSSBasicMCSSet, and the BSS basic QMG-MCS and NSS set are empty.

The rules in this subclause also apply to A-MPDUs that aggregate MPDUs of type Data or Management with any other types of MPDU.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	19
	9.7.6.5.5
	44
	52
	E
	If the paragraph is new, use "insert" instead of "change" in the editor instruction. Otherwise, use underline and strikethrough to show the changes.
	Do as noted in the comment. Ditto throughout the draft.
	


Proposed resolution: Accept
The corresponding contents are deleted.




	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	20
	9.9
	4.6
	1
	E
	The title of the subclause 9.9 looks like it is a new subclause, but the content shows not.
	Create a new subclause for QMG Control field operation. Change the editor instructions accordingly.
	


Proposed resolution: Accept
The title “9.9 QMG Control field operation” has been revised as “9.9 Control field operation”.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	21
	9.10
	46
	43
	E
	Make it clear the position at where the new sentence will be inserted.
	Change the editor instruction accordingly or copy related txt here. Fix the same problems throughout the draft.
	


Proposed resolution: Accept
Insert the following sentence to the end of the first paragraph in 9.10:
A STA supporting the QMG Control field that receives a Control Wrapper frame shall process it as though it received a frame of the subtype of the wrapped frame.

NOTE—A STA supporting the QMG Control field can reset the NAV set by a wrapped RTS frame following the rules defined in 9.3.2.4 (Setting and resetting the NAV).
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	22
	9.28.3.3
	56
	51
	E
	Capitalize all of the first letter of the frame name.
	Change to "...QMG Capabilities Info field...". Ditto throughout the draft.
	


Proposed resolution: Accept
A STA supports fast link adaptation if the Fast Link Adaptation field in the STA’s QMG Capabilities Info field is 1. Otherwise, the STA does not support fast link adaptation. A STA that supports fast link adaptation shall not use fast link adaptation with a peer STA that does not support fast link adaptation.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Suggested Remedy
	Remark

	23
	9.37.2.1
	63
	60
	E
	Values are shown as digits when representing the value of fields.
	Change "zero" to "0". Ditto throughout the draft.
	


Proposed resolution: Accept
Change the sixth paragraph of 9.37.2.1 as follows:
An AP or PCP with a value of Cluster Member Role that is not 0 shall schedule a Beacon SP that is allocated for DMG or QMG Beacon frame transmission of other cluster member APs and PCPs within the decentralized AP or PCP cluster at each of ClusterTimeOffsetn, at any time the AP or PCP transmits its own DMG or QMG Beacon. The minimum size of the Beacon SP should be equal to the value of the Beacon SP duration subfield within the S-AP or S-PCP DMG or QMG Beacon.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	24
	10.3
	73
	40
	E
	If there is no change for the subclause 10.3, remove it from the draft.
	Do as noted in the comment. Fix the same problems throughout the draft.
	


Proposed resolution: Accept
We have deleted these subclause.









	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	25
	26.1.3.2
	83
	7
	E
	The corresponding subclause DMG PMD sublayer in 11ad is removed based on comment resolution for REVmc (see CID35/64/65 in 11-13/233r56 and REVmc4.1).
	Remove this subclause. Ditto at 26.1.3.3 and throughout the draft.
	


Proposed resolution: Accept


	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	26
	26.3.5
	95
	53
	E
	Use of "which" should generally be preceded by a comma or preposition.
	Add comma before which.
	


Proposed resolution: Accept
Note: For MIMO transmission, different transmit antenna transmit a different preamble, which is composed of one of the four ZCZ sequences with the order of 
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, such as for the case of one transmit antenna, the preamble sequence is composed of 
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, for the case of two transmit antennas, the preamble sequences are composed of
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, respectively.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	27
	26.3.5.4
	96
	29
	E
	The font size in the figure is too big.
	Correct the font size in the figure. Ditto throughout the draft.
	


Proposed: Accept
The font size is changed.
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Figure 26- 3 Packet structure for the OFDM PPDU

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	28
	26.3.6
	99
	9
	E
	Here the values should be shown as digits.
	Change "ones" to "1s". Ditto throughout the draft.
	


Proposed resolution: Accept
Figure 26- 9 shows the operation of the CRC. First, the shift register is reset to all 1s. The bits are then passed through the XOR operation at the input. When the last bit has entered, the output is generated by shifting the bits out of the shift register, 
[image: image38.wmf]15
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first, through an inverter.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	29
	26.13.1
	56
	39
	E
	Do not miss out the "noun" part of the noun phrase.
	Insert "primitive" after "PHY-CCA.indication(BUSY)". Ditto throughout the draft.
	


Proposed resolution: Accept
After the PHY-CCA.indication(BUSY) primitive is issued, the PHY entity shall use the following ZCZ sequences of length 256 to synchronization, and channel estimation. The PHY demodulates the QMG SIG field. After the reception of the QMG SIG field, the PMD indicates to the PLCP the type of PHY of the packet according the SC/OFDM subfield in the QMG SIG field. If the SC/OFDM subfield in the QMG SIG field indicated a SC PHY, the receiver is capable of receiving SC PHY, and dot11SCPHYActivated is true. And the PLCP shall indicate to the PMD the MCS, length and other parameters needed for the demodulation of the packet. At the end of the data portion of the packet, the PHY shall indicate PHY_RXEND.ind(No_Error) primitive to the MAC.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	30
	26.14.2
	159
	44
	E
	All "true" and "false" should be lower case, except where they are part of pseudo-code or code.
	Change "False/Boolean" to "false/Boolean". Ditto throughout the draft.
	


Proposed resolution: Accept
Table 26- 39 QMG PHY MIB attributes

	Managed Object
	Default value/

range
	Operational

Semantics

	dot11PHYOperationTable

	dot11PHYType
	QMG
	Static

	dot11PHYQMGTable

	dot11CurrentChannelWidth
	Implementation

dependent
	Dynamic

	dot11CurrentChannelCenterFrequencyIndex
	Implementation

dependent
	Dynamic

	dot11TxSTBCOptionImplemented
	false/Boolean
	Static

	dot11TxSTBCOptionActivated
	false/Boolean
	Dynamic

	dot11RxSTBCOptionImplemented
	false/Boolean
	Static

	dot11RxSTBCOptionActivated
	false/Boolean
	Dynamic

	dot11BeamFormingOptionImplemented
	false/Boolean
	Static

	dot11BeamFormingOptionActivated
	false/Boolean
	Dynamic

	dot11MaxNTxChainsImplemented
	Implementation

dependent
	Static

	dot11MaxNTxChainsActivated
	Implementation

dependent
	Dynamic

	dot11TransmitBeamformingConfigTable

	dot11ReceiveNDPOptionImplemented
	false/Boolean
	Static

	dot11TransmitNDPOptionImplemented
	false/Boolean
	Static

	dot11ExplicitCSITransmitBeamformingOptionImplemented
	false/Boolean
	Static

	dot11ExplicitNonCompressedBeamformingMatrixOptionImplemented
	false/Boolean
	Static

	dot11ExplicitTransmitBeamformingCSIFeedbackOptionImplemented
	Implementation

dependent
	Static

	dot11ExplicitNoncompressedBeamformingFeedbackOptionImplemented
	Implementation

dependent
	Static

	dot11ExplicitCompressedBeamformingFeedbackOptionImplemented
	Implementation

dependent
	Static

	dot11NumberBeamFormingCSISupportAntenna
	Implementation

dependent
	Static

	dot11NumberNonCompressedBeamformingMatrixSupportAntenna
	Implementation

dependent
	Static

	dot11NumberCompressedBeamformingMatrixSupportAntenna
	Implementation

dependent
	Static

	dot11BeamformeeOptionImplemented
	false/Boolean
	Static

	dot11BeamformerOptionImplemented
	false/Boolean
	Static

	dot11NumberSoundingDimensions
	Implementation

dependent
	Static

	dot11BeamformeeNTxSupport
	Implementation

dependent
	Static


	CID
	Clause
	Page
	Line
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	Comment
	Proposed Change
	Remark

	31
	26.16.1
	168
	37
	E
	The corresponding subclause DMG PMD sublayer in 11ad  is removed based on comment resolution for REVmc (see CID35/64/65 in 11-13/233r56 and REVmc4.1).
	Remove this subclause and do as noted by the resolutions for CID35/64/65 in 11-13/233r56.
	


Proposed resolution: Accept
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	32
	C.3
	
	
	E
	Need MIB to manage QMG.
	Add MIB in Annex C.
	


Proposed resolution: Accept
Annex C

(normative)

ASN. Encoding of the MAC and PHY MIB

Insert the following comment in numeric order in the “dot11smt OBJECT IDENTIFIER” list in the “Major sections” part of C.3:

-- Added for 802.11aj(45GHz)
-- dot11QMGSTAConfigTable                                  ::= { dot11smt <ANA> }

Insert the following comment at the end of the “MAC GROUPS” list in the “Major sections” of C.3:

-- Added for 802.11aj(45GHz)
-- dot11QMGOperationTable                                   ::= { dot11mac <ANA> }

-- dot11QMGCountersTable                                    ::= { dot11mac <ANA> }

Insert the following comment at the end of the “PHY GROUPS” list in the “Major sections” of C.3:

-- Added for 802.11aj
-- dot11PHYQMGTable ::= { dot11phy <ANA> }

-- dot11QMGBeamformingConfigTable ::= { dot11phy <ANA> }

Change the end of the “Dot11StationConfigEntry” of the “dot11StationConfig TABLE” in C.3 as follows:

dot11RobustAVStreamingImplemented TruthValue,

dot11MultibandImplemented TruthValue

}

Change     the     definitions     of     “dot11BeaconRprtPhyType,” “dot11FrameRprtPhyType,”     and“dot11RMNeighborReportPhyType” in C.3 as follows:

dot11BeaconRprtPhyType OBJECT-TYPE 


SYNTAX INTEGER {



dsss(2),



ofdm(4),



hrdsss(5),



erp(6),



ht(7),



dmg(8),



vht(9),



tvht(10),



s1g(11),



cdmg(12),



qmg(13) }


UNITS "dot11PHYType"


MAX-ACCESS read-only 


STATUS current 


DESCRIPTION 



"This is a status variable.



It is written by the SME when a measurement report is completed.



This attribute indicates the PHY Type for this row of Beacon Report."


::= { dot11BeaconReportEntry 9 }

dot11FrameRprtPhyType OBJECT-TYPE


SYNTAX INTEGER {


dsss(2),



ofdm(4),



hrdsss(5),



erp(6),



ht(7),



dmg(8),



vht(9),



tvht(10),



s1g(11),



cdmg(12),



qmg(13) }


UNITS "dot11PHYType"


MAX-ACCESS read-create


STATUS current


DESCRIPTION



"This is a status variable.



It is written by the SME when a measurement report is completed.



This attribute indicates the PHY used for frame reception in this row of the frame report."


::= { dot11FrameReportEntry 10 }

dot11RMNeighborReportPhyType OBJECT-TYPE


SYNTAX INTEGER {


dsss(2),



ofdm(4),



hrdsss(5),



erp(6),



ht(7),



dmg(8),



vht(9),



tvht(10),



s1g(11),



cdmg(12) 



qmg(13) }


UNITS "dot11PHYType"


MAX-ACCESS read-create


STATUS current


DESCRIPTION



"This is a status variable.



It is written by the SME when a measurement report is completed.



This attribute indicates the PHY Type of the neighbor AP 



identified by this BSSID."


::= { dot11RMNeighborReportEntry 15 }

Change the definition of “dot11PhyType” in the “dot11PhyOperation TABLE” in C.3 as follows:

dot11PHYType OBJECT-TYPE


SYNTAX INTEGER {


dsss(2),



ofdm(4),



hrdsss(5),



erp(6),



ht(7),



dmg(8),



vht(9),



tvht(10),



s1g(11),



cdmg(12) 



qmg(13) }


MAX-ACCESS read-only


STATUS current


DESCRIPTION



"This is a status variable.



It is written by the PHY.



This is an 8-bit integer value that identifies the PHY type supported by the attached PLCP and PMD. Currently defined values and their corresponding PHY types are:



FHSS 2.4 GHz = 01, DSSS 2.4 GHz = 02, IR Baseband = 03,



OFDM = 04, HRDSSS = 05, ERP = 06, HT = 07, DMG = 08, vht = 9, tvht = 10, s1g = 11, CDMG = 12,QMG = 13,"


::= { dot11PhyOperationEntry 1 }

Change the definition of “dot11EDCATableTXOPLimit” in the “SMT EDCA Config TABLE” in C.3 as follows:

dot11EDCATableTXOPLimit OBJECT-TYPE


SYNTAX Unsigned32 (0..65535)


MAX-ACCESS read-write


STATUS current


DESCRIPTION



"This is a control variable.



It is written by the MAC upon receiving an EDCA Parameter Set in a Beacon frame.



Changes take effect as soon as practical in the implementation.



This attribute specifies the maximum number of microseconds of an EDCA TXOP for a given AC. The default value for this attribute is



1) 0 for all PHYs, if dot11EDCATableIndex is 1 or 2; this implies that the 
sender can send one MSDU in an EDCA TXOP,



2) 3008 microseconds for Clause 18, Clause 21, Clause 25, Clause 26, and Clause 19 PHY and 6016 microseconds for Clause 17 PHY, if dot11EDCATableIndex is 3,



3) 1504 microseconds for Clause 18, Clause 21, Clause 25, Clause 26, and Clause 19) PHY and 3264 microseconds for Clause 17 PHY, if dot11EDCATableIndex is 4."


::= { dot11EDCAEntry 5 }

Insert the following table (“dot11QMGSTAConfigTable”) at the end of the “Station ManagemenT (SMT) Attributes” part of C.3:

--******************************************************************

-- * dot11QMGSTAConfigTable TABLE 

--******************************************************************

dot11QMGSTAConfigTable OBJECT-TYPE 


SYNTAX SEQUENCE OF Dot11QMGSTAConfigEntry

MAX-ACCESS not-accessible 


STATUS current 


DESCRIPTION 



"This is a table management object.



The dot11QMGSTAConfig Table" 


::= { dot11smt <ANA> } 

dot11QMGSTAConfigEntry OBJECT-TYPE


SYNTAX Dot11QMGSTAConfigEntry 


MAX-ACCESS not-accessible 


STATUS current 


DESCRIPTION 



"This is an entry in the dot11QMGSTAConfig Table. 



ifIndex - Each IEEE 802.11 interface is represented by an ifEntry.  Interface tables in this MIB module are indexed by ifIndex." 


INDEX { ifIndex } 


::= { dot11QMGSTAConfigTable 1 } 

Dot11QMGSTAConfigEntry ::= 


SEQUENCE {



dot11QMGOptionImplemented          
TruthValue,



dot11DynamicChannelTransferImplemented
TruthValue,



dot11OpportunisticTransmissionsActivated 
TruthValue,



dot11SpatialsharingActivated 
TruthValue,



dot11QMGClusteringActivated 
TruthValue



}

dot11QMGOptionImplemented OBJECT-TYPE


SYNTAX TruthValue 


MAX-ACCESS read-only 


STATUS current


DESCRIPTION



"This is a capability variable.



Its value is determined by device capabilities.



QMG Capable Object



This attribute, when true, indicates the STA is QMG



capable.  This attribute, when false, indicates the STA is not QMG capable.  The default value of this attribute is false."


DEFVAL { false }


::= { dot11QMGSTAConfigEntry 1 }

dot11QMGClusteringActivated OBJECT-TYPE


SYNTAX TruthValue 


MAX-ACCESS read-only


STATUS current


DESCRIPTION



"This is a capability variable.



Its value is determined by device capabilities.



If dot11QMGClusteringActivated is true, the STA is capable of supporting QMG AP or PCP Clustering."


DEFVAL { false }


::= { dot11QMGSTAConfigEntry 5 }

--******************************************************************

-- * End of dot11QMGSTAConfigTable TABLE

--******************************************************************

Insert the following tables (“dot11 Phy QMG TABLE”) at the end of “PHY Attributes” section in C.3:

--******************************************************************

-- * dot11 Phy QMG TABLE

--******************************************************************

dot11PHYQMGTable OBJECT-TYPE


SYNTAX SEQUENCE OF Dot11PHYCDMGEntry


MAX-ACCESS not-accessible


STATUS current


DESCRIPTION



"Entry of attributes for dot11PhyQMGTable. Implemented as a table indexed on ifIndex to allow for multiple instances on an Agent."


::= { dot11phy <ANA> }

dot11PHYQMGEntry OBJECT-TYPE


SYNTAX Dot11PHYQMGEntry


MAX-ACCESS not-accessible


STATUS current


DESCRIPTION



"An entry in the dot11PHYQMGEntry Table. ifIndex - Each IEEE 



802.11 interface is represented by an ifEntry. Interface tables in this MIB module are indexed by ifIndex."


INDEX {ifIndex}


::= { dot11PHYQMGTable 1 }

-- *****************************************************************

-- * End of dot11 PHY QMG TABLE

-- *****************************************************************

Insert the following tables (“dot11QMGOperation TABLE”) at the end of the “MAC Attribute Templates” section in C.3:

-- *****************************************************************

-- * dot11QMGOperation TABLE 

-- *****************************************************************

dot11QMGOperationTable OBJECT-TYPE 


SYNTAX SEQUENCE OF Dot11QMGOperationEntry


MAX-ACCESS not-accessible 


STATUS current 


DESCRIPTION 



"This is a Table management object.



 The dot11QMGOperation Table" 


::= { dot11mac <ANA> } 

dot11QMGOperationEntry OBJECT-TYPE


SYNTAX Dot11QMGOperationEntry 


MAX-ACCESS not-accessible 


STATUS current 


DESCRIPTION 



"This is an entry in the dot11QMGBeamformingConfig Table. 



ifIndex - Each IEEE 802.11 interface is represented by an 



ifEntry.  Interface tables in this MIB module are indexed 



by ifIndex." 


INDEX { ifIndex } 


::= { dot11QMGOperationTable 1 } 

Dot11QMGOperationEntry ::= 


SEQUENCE {



dot11DCTTimeout
Unsigned32,



}

dot11DCTTimeout OBJECT-TYPE


SYNTAX Unsigned32 (1..64000)


UNITS "milliseconds"


MAX-ACCESS read-write


STATUS current


DESCRIPTION



"This is a control variable.



It is written by the SME or an external management entity.



Changes take effect as soon as practical in the implementation.



Dynamic Channel Transfer Timeout (in milliseconds)"


DEFVAL { 1000 }


::= { dot11QMGOperationEntry 1 }

-- *****************************************************************

-- * End of dot11QMGOperation TABLE

-- *****************************************************************

Insert  the  following  groups  (“dot11QMGComplianceGroup” and“dot11QMGOperationsComplianceGroup”)  at the end of  the  “Groups  -  units  of  conformance”  section in C.3:

dot11QMGComplianceGroup OBJECT-GROUP


OBJECTS {



dot11QMGOptionImplemented, 



dot11DynamicChannelTransferImplemented,



dot11OpportunisticTransmissionsActivated,



dot11SpatialsharingActivated,



dot11QMGClusteringActivated



}


STATUS current


DESCRIPTION



"Attributes that configure the QMG Group for IEEE 802.11."


::= { dot11Groups <ANA> }

dot11QMGOperationsComplianceGroup OBJECT-GROUP


OBJECTS {dot11DCTTimeout
}


STATUS current


DESCRIPTION



"Attributes that configure the QMG Operation for IEEE 802.11."


::= { dot11Groups <ANA> }

Insert     the     following     groups     at the end of the “dot11Compliance” module of the “Compliance Statements” section of C.3:

GROUP dot11QMGComplianceGroup


DESCRIPTION



"Implementation of this group is required when the object



dot11PHYType has the value of CDMG.



This group is mutually exclusive to the following groups:



dot11PhyIRComplianceGroup



dot11PhyFHSSComplianceGroup2



dot11PhyDSSSComplianceGroup



dot11PhyOFDMComplianceGroup3



dot11PhyHRDSSSComplianceGroup



dot11PhyERPComplianceGroup



dot11PhyHTComplianceGroup



dot11PhyDMGComplianceGroup



dot11PhyQMGComplianceGroup"

GROUP dot11QMGOperationsComplianceGroup


DESCRIPTION



"QMG Operations Compliance Group"

In the “dot11Compliance” module of the “Compliance Statements” section of C.3, insert the following text: 

dot11QMGComplianceGroup

as the last line for the description of mutually exclusive groups for the following groups: 

dot11PhyOFDMComplianceGroup3 

dot11PhyHRDSSSComplianceGroup

dot11PhyERPComplianceGroup

dot11PhyHTComplianceGroup

dot11DMGComplianceGroup

dot11PhyVHTComplianceGroup

dot11PhyTVHTComplianceGroup

dot11PhyQMGComplianceGroup"  

Insert  the  following  compliance  statement  (“Compliance  Statements  – QMG”)  at  the end of the “Compliance Statements” section in C.3:

-- *****************************************************************

-- * Compliance Statements - QMG

-- *****************************************************************

dot11QMGCompliance MODULE-COMPLIANCE


STATUS current


DESCRIPTION



"The compliance statement for SNMPv2 entities that implement the IEEE 802.11 MIB for QMG operation."



MODULE -- this module


MANDATORY-GROUPS {



dot11QMGComplianceGroup, 



dot11QMGOperationsComplianceGroup}


::= { dot11Compliances <ANA> }

-- *****************************************************************

-- * End of 802.11 MIB

-- *****************************************************************
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	33
	26.13.2
	157
	46
	E
	"After receiving a valid QMG-SIG indicating a supported mode, the PMD indicates to the PLCP the type of PHY of the packet according the SC/OFDM subfield in the QMG-SIG field."

The SC/OFDM subfield in the QMG-SIG field is not defined in Figure 26-12--QMG
	Clarify what is a detection mechanism of SC/OFDM.

Suggestion is to remove the SC/OFDM subfield in the QMG-SIG field. And, follow the same detection mechanism from 802.11ad
	


Proposed resolution: Accept
After receiving a valid QMG-SIG indicating a supported mode, the PMD indicates to the PLCP the type of PHY of the packet according the CEF model. If the CEF model indicated an OFDM PHY, the receiver is capable of receiving SC PHY, and dot11OFDMPHYActivated is true. The PHY entity shall begin receiving the QMG training symbols. If an indication of a valid QMG-SIG CRC, a PHYRXSTART.indication(RXVECTOR) primitive shall be issued. The RXVECTOR associated with this primitive includes the parameters specified in Table 26- 1.
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	34
	26.8
	146
	1
	E
	It seems that new ZCZ sequence has been proposed for MIMO operation in a millimeter wave.

But, IEEE 802.11ay is also developing MIMO operation in a millimeter wave.

If both technologies are implemented on single chip, it is reasonable to use keep a similar
	Please develope the unified MIMO operation for 45GHz and 60GHz.
	


Proposed resolution: Rejected
The reason is that 802.11ay is not the baseline of 802.11aj and we have no enough information to take into consideration of the MIMO operation. In other words, we are not clear what kinds of MIMO technology will be considered in 802.11ay.  However, we are  open to discuss any possible proposal to address the issue.
	CID
	Clause
	Page
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	Remark

	35
	8.3.1.10
	8
	41
	E
	"Change the Figure 8-29 as follows."

The editing instruction doesn't make sense because the changed part on the Figure 8-29 is not shown.
	Please provide the correct editing instruction for understanding what has been changed.

- use underline if new words are added

- use strikethrough if old words are deleted

Also, please review all editing instructions throughout a draft.
	


Proposed resolution: Accept

The format of the Control Wrapper frame is shown in Figure 8-29a.
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Figure 8-29a QMG Control Wrapper frame


The Control Wrapper frame is used to carry any other control frame (i.e., excluding the Control Wrapper frame) together with a QMG Control field.
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