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Implements the proposed resolutions provided in 11-11-532r2, as well as some additional editorial improvements. This document tracks changes as compared to document 11-11-531r1 (i.e. as compared to Draft 10.02).
· Definitions specific to IEEE Std 802.11

Insert the following new definitions:

DTIM interval: The interval between the consecutive TBTTs of Beacons containing a DTIM. The value, expressed in time units, is equal to the product of the value in the Beacon Interval field and the value in the DTIM Period subfield in the TIM element in Beacon frames. (changed per CID146)
Mesh Awake Window: A period of time during which the mesh station (STA)(CID268) operates in awake state after its Beacon or Probe Response frame transmission that contained the Mesh Awake Window element.

MCF controlled channel access (MCCA): A coordination function for the mesh basic service set (MBSS).

MCF controlled channel access opportunity (MCCAOP): A period of time scheduled for frame transmissions between mesh stations (STAs)(CID268) using MCF controlled channel access (MCCA). (changed per CID144)
mesh coordination function (MCF): A coordination function that combines aspects of the contention-based and scheduled access methods. The MCF includes the functionality provided by both enhanced distributed channel access (EDCA) and MCF controlled channel access (MCCA).

· Abbreviations and acronyms

Insert the following new acronym in alphabetical order:(AODV removed per CID139)
AMPE
authenticated mesh peering exchange

FSM
finite state machine

GANN
gate announcement

HWMP
hybrid wireless mesh protocol

MAF
MCCA access fraction

MBCA
mesh beacon collision avoidance

MBSS
mesh basic service set

MCCA
MCF controlled channel access

MCCAOP
MCF controlled channel access opportunity

MCF
mesh coordination function

MGTK
mesh group temporal key

MICE
MIC element

MPM
mesh peering management

MPSP 
mesh peer service period

MTK
mesh temporal key

PERR
path error

PREP
path reply

PREQ
path request

PXU
proxy update

PXUC
proxy update confirm

RANN
root announcement

RAV
resource allocation vector

RSPI 
receiver service period initiated

SAE
simultaneous authentication of equals

TTL
time to live

· Mesh coordination function (MCF)

A mesh STA uses the mesh coordination function (MCF) for channel access. MCF consists of EDCA (contention-based channel access defined in 9.9a.2 (MCF contention-based channel access)) and MCCA (MCF controlled channel access defined in 9.9a.3 (MCF coordinated channel access (MCCA))). MCCA is a reservation based channel access method and aims to optimize the efficiency of frame exchanges in a mesh BSS.

· MCCAOP Advertisement Overview element

The MCCAOP Advertisement Overview element is used by a mesh STA to advertise its MCCA Information and information about its MCCAOP Advertisement elements, representing its MCCAOP advertisement set, to its neighbors. This element is transmitted in MCCA Advertisement frames and optionally present inBeacon frames. The format of the MCCAOP Advertisement Overview element is shown in Figure 7-95o147 (MCCAOP Advertisement Overview element format). 

	Element ID
	Length
	Advertisement Set Sequence Number
	Flags
	MCCA Access 
Fraction
	MAF Limit
	Advertisement Elements Bitmap

	Octets: 1
	1
	1
	1
	1
	1
	2

	· MCCAOP Advertisement Overview element format


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element.

The Length field is set to 6.

The Advertisement Set Sequence Number field is 1 octet in length and is coded as an unsigned integer. It is set to the advertisement set sequence number of the current MCCAOP advertisement set. The Advertisement Set Sequence Number, together with the MAC address of the transmitter of the MCCAOP Advertisement Overview element, identifies an MCCAOP advertisement set and provides an identifier and a chronological order of different MCCAOP advertisement sets of the same mesh STA.

The format of the Flags field is shown in Figure 7-95o148 (Flags field format).

	B0
	B1
B7

	Accept 
Reservations
	Reserved

	Bits: 1
	7

	· Flags field format


The Flags field is set as follows:

· Bit 0: Accept Reservations subfield. The Accept Reservations subfield is set to 1 if the mesh STA accepts and tracks additional reservations. It is set to 0 otherwise.

· Bit 1-7: Reserved

The MCCA Access Fraction field is an eight bit unsigned integer. The MCCA Access Fraction field is set to the current value of the MCCA access fraction at the mesh STA rounded down (floor) to the nearest multiple of (1/255) of the DTIM interval length.

The MAF Limit field is an eight bit unsigned integer. The MAF Limit field is set to the maximum MCCA access fraction allowed at the mesh STA rounded down (floor) to the nearest multiple of (1/255) of the DTIM interval length.

The Advertisement Elements Bitmap field is 2 octets in length and indicates the MCCAOP Advertisement elements that are part of this MCCAOP advertisement set. The Advertisement Elements Bitmap field is a bitmap. Bit i in this bitmap equals 1 if the MCCAOP Advertisement element with MCCAOP Advertise-ment Element Index equal to i is part of this MCCAOP advertisement set, and it equals 0 otherwise.

· MCCAOP Advertisement element

· General

The MCCAOP Advertisement element is used by a mesh STA to advertise MCCAOP reservations to its neighbors. This element is transmitted in MCCA Advertisement frames and optionally present in Beacon frames. The format of the element is shown in             Figure 7-95o149 (MCCAOP Advertisement element format).

	Element ID
	Length


	Advertisement Set Sequence Number
	MCCAOP Advertisement Element Information
	TX-RX Times Report
	Broadcast Times Report
	Interfering Times Report 

	Octets: 1
	1
	1
	1
	variable
	variable
	variable

	· MCCAOP Advertisement element format


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element.

The Length field is set to 2 to 255 octets.

The Advertisement Set Sequence Number field is 1 octet in length and is coded as an unsigned integer. It is set to the advertisement set sequence number of the current MCCAOP advertisement set. The Advertisement Set Sequence Number, together with the MAC address of the transmitter of the MCCAOP Advertisement element, identifies an MCCAOP advertisement set and provides an identifier and a chronological order of different MCCAOP advertisement sets of the same mesh STA.

The MCCAOP Advertisement Element Information field is 1 octet in length. It is described in 7.3.2.109.2 (MCCAOP Advertisement Element Information field).

The TX-RX Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.109.3 (MCCAOP Reservation Report field). This field is only present when the TX-RX Report Present subfield of the MCCAOP Advertisement Element Information field is equal to 1. The TX-RX Times Report field is described in 9.9a.3.7.1 (Construction of an MCCAOP advertisement set).

The Broadcast Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.109.3 (MCCAOP Reservation Report field). This field is only present when the Broadcast Report Present subfield of the MCCAOP Advertisement Element Information field is equal to 1. The Broadcast Times Report field is described in 9.9a.3.7.1 (Construction of an MCCAOP advertisement set).

The Interfering Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.109.3 (MCCAOP Reservation Report field). This field is only present when the Interfering Report Present subfield of the MCCAOP Advertisement Element Information field is equal to 1. The Interfering Times Report field is described in 9.9a.3.7.1 (Construction of an MCCAOP advertisement set).

· Mesh Action frame details

· Mesh Action fields

Several Action frame formats are defined for mesh BSS operation. A Mesh Action field, in the octet field immediately after the Category field, differentiates the formats. The Mesh Action field values associated with each frame format are defined in Table 7-57v30 (Mesh Action field values).

	· Mesh Action field values 

	Mesh Action field value
	Description

	0
	Mesh Link Metric Report

	1
	HWMP Mesh Path Selection

	2
	Gate Announcement

	3
	Congestion Control Notification

	4
	MCCA Setup Request

	5
	MCCA Setup Reply

	6
	MCCA Advertisement Request

	7
	MCCA Advertisement

	8
	MCCA Teardown

	9
	TBTT Adjustment Request

	10
	TBTT Adjustment Response

	11–255
	Reserved


· MCCA Setup Request frame format

The MCCA Setup Request frame is used to set up an MCCAOP reservation. It is transmitted by a mesh STA with dot11MCCAActivated equal to true to one or more neighbor peer mesh STA with dot11MCCAActivated equal to true. This frame is transmitted using individual addresses or group addresses. The format of the MCCA Setup Request frame Action field is shown in Table 7-57v35 (MCCA Setup Request frame Action field format).

	· MCCA Setup Request frame Action field format 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	MCCAOP Setup Request
element
	


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table 7-57v30 (Mesh Action field values) representing MCCA Setup Request.

The MCCAOP Setup Request element is described in 7.3.2.106 (MCCAOP Setup Request element).

· MCCA Setup Reply frame format

The MCCA Setup Reply frame is used to reply to an MCCA Setup Request frame. It is transmitted by a mesh STA with dot11MCCAActivated equal to true to a neighbor peer mesh STA with dot11MCCAActivated equal to true. This frame is transmitted using individual addresses. The format of the MCCA Setup Reply frame Action field is shown in Table 7-57v36 (MCCA Setup Reply frame Action field format).

	· MCCA Setup Reply frame Action field format 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	MCCAOP Setup Reply 
element
	


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table 7-57v30 (Mesh Action field values) representing MCCA Setup Reply.

The MCCAOP Setup Reply element is described in 7.3.2.107 (MCCAOP Setup Reply element).

· MCCA Advertisement Request frame format

The MCCA Advertisement Request frame is transmitted by a mesh STA with dot11MCCAActivated equal to true to a neighbor peer mesh STA with dot11MCCAActivated equal to true in order to request MCCAOP advertisements from the neighbor peer mesh STA. This frame is transmitted using individual addresses. The format of the MCCA Advertisement Request frame Action field is shown in Table 7-57v37 (MCCA Advertisement Request frame Action field).

	· MCCA Advertisement Request frame Action field 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	MCCAOP Advertisement Overview element
	An MCCAOP Advertisement Overview element is optionally present.


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table 7-57v30 (Mesh Action field values) representing MCCA Advertisement Request.

The MCCAOP Advertisement Overview element is described in 7.3.2.108 (MCCAOP Advertisement Overview element).

· MCCA Advertisement frame format

The MCCA Advertisement frame is transmitted by a mesh STA with dot11MCCAActivated equal to true to one or more neighbor peer mesh STAs with dot11MCCAActivated equal to true. This frame is transmitted using group addresses or individual addresses. The format of the MCCA Advertisement frame Action field is shown in Table 7-57v38 (MCCA Advertisement frame Action field format).

	· MCCA Advertisement frame Action field format 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	MCCAOP Advertisement Overview element
	An MCCAOP Advertisement Overview element is optionally present.

	· 
	MCCAOP Advertisement 
elements
	In case the MCCAOP Advertisement Overview element is present, zero or more MCCAOP Advertisement elements are present; In case the MCCAOP Advertisement Overview element is not present, one or more MCCAOP Advertisement elements are present.


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table 7-57v30 (Mesh Action field values) representing MCCA Advertisement.

The MCCAOP Advertisement Overview element is described in 7.3.2.108 (MCCAOP Advertisement Overview element).

The MCCAOP Advertisement element is described in 7.3.2.109 (MCCAOP Advertisement element).

· MCCA Teardown frame format

The MCCA Teardown frame is transmitted by a mesh STA with dot11MCCAActivated equal to true to one or more neighbor peer mesh STAs with dot11MCCAActivated equal to true. This frame is transmitted using group addresses or individual addresses. The format of the MCCA Teardown frame Action field is shown in Table 7-57v39 (MCCA Teardown frame Action field format).

	· MCCA Teardown frame Action field format 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	MCCAOP Teardown 
element
	


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table 7-57v30 (Mesh Action field values) representing MCCA Teardown.

The MCCAOP Teardown element is described in 7.3.2.110 (MCCAOP Teardown element).

· MAC sublayer functional description

Change the first paragraph of 9. as follows: 

The MAC functional description is presented in this clause. The architecture of the MAC sublayer, including the distributed coordination function (DCF), the point coordination function (PCF), the hybrid coordination function (HCF), the mesh coordination function (MCF), and their coexistence in an IEEE 802.11 LAN are introduced in 9.1 (MAC architecture). These functions are expanded on in 9.2 (DCF), 9.3 (PCF), and 9.9 (HCF), and 9.9a (Mesh coordination function (MCF)). Fragmentation and defragmentation are defined in 9.4 (Fragmentation) and 9.5 (Defragmentation). Multirate support is addressed in 9.6 (Multirate support). A number of additional restrictions to limit the cases in which MSDUs are reordered or discarded are described in 9.7 (MSDU transmission restrictions). Operation across regulatory domains is defined in 9.8 (Operation across regulatory domains). The Block Ack mechanism is described in 9.10 (Block Acknowledgment (Block Ack)). The No Ack mechanism is described in 9.11 (No Acknowledgment (No Ack)). The protection mechanism is described in 9.13 (Protection mechanisms). Rules for processing MAC frames are described in 9.14 (MAC frame processing).

· MAC architecture

Insert the following paragraph to the end of 9.1:

Due to the distributed nature of the MBSS, only the MCF is present in a mesh STA.

Replace Figure 9-1 (MAC architecture) with the following figure:

· The changes comprise the addition of MCF component over DCF

	[image: image1.wmf]

	· MAC architecture


· Hybrid coordination function (HCF)

Change the first paragraph in 9.1.3 as follows:

The QoS facility includes an additional coordination function called HCF that is only usable in QoS network configurations. The HCF shall be implemented in all QoS STAs except mesh STAs. Instead, mesh STAs implement the MCF.(CID181) The HCF combines functions from the DCF and PCF with some enhanced, QoS-specific mechanisms and frame subtypes to allow a uniform set of frame exchange sequences to be used for QoS data transfers during both the CP and CFP. The HCF uses both a contention-based channel access method, called the enhanced distributed channel access (EDCA) mechanism for contention-based transfer and a controlled channel access, referred to as the HCF controlled channel access (HCCA) mechanism, for contention-free transfer.

· HCF contention-based channel access (EDCA)

Change the second paragraph in 9.1.3.1 as follows:

· The following text is based on the amendment by IEEE 802.11p

For each AC, an enhanced variant of the DCF, called an enhanced distributed channel access function (EDCAF), contends for TXOPs using a set of EDCA parameters. When communicating data frames outside the context of a BSS (dot11OCBEnabled is true), the EDCA parameters are the corresponding default values or are as set by the SME in the MIB attribute table dot11EDCATable (except for TXOP limit values, which shall be set to zero for each AC). When communicating within a BSS, the EDCA parameters used are from the EDCA Parameter Set element, or from the default values for the parameters when no EDCA Parameter Set element is received from the AP of the BSS with which the STA is associated or when the STA is a mesh STA. The parameters used by the EDCAF to control its operation are defined by MIB attribute table dot11QAPEDCATable at the AP and by MIB attribute table dot11EDCATable at the non-AP STA.

Change the second to last paragraph in 9.1.3.1 as follows:

Management frames shall be sent using the access category AC_VO without being restricted by admission control procedures. A QoS STA shall also send management frames using the access category AC_VO before associating with any BSS or before establishing mesh peerings with MBSS, even if there is no QoS facility available in that BSS. BlockAckReq and BlockAck control frames shall be sent using the same QoS parameters as the corresponding QoS data frames. PS-Poll control frames shall be sent using the access category AC_BE to reduce the likelihood of collision following a Beacon frame. When the first frame in a frame exchange sequence is an RTS or CTS, the RTS or CTS frame shall inherit the UP of the data frame(s) or the AC of the management frame(s) that are included in the frame exchange sequence.

Insert the following new subclause immediately after 9.1.3:

· Mesh coordination function (MCF)

The mesh facility includes an additional coordination function called MCF that is usable only in an MBSS. Mesh STAs shall implement the MCF only. MCF has both a contention-based channel access and contention free channel access mechanism. The contention based mechanism is EDCA and the contention free mechanism is called the MCF controlled channel access (MCCA) that optimizes frame exchanges in the MBSS. MCF uses the default values for PTKSA, GTKSA and STKSA Replay Counters. The operation rules of the EDCA are defined in 9.9.1 (HCF contention-based channel access (EDCA)). The operation rules of the MCCA are defined in 9.9a.3 (MCF coordinated channel access (MCCA)).

· Multirate support

Insert the following new subclause after the 9.6.0c.

· Basic Rate Set and Basic MCS Set for mesh STA

Because a mesh STA does not establish a mesh peering with a mesh STA using a different BSSBasicRateSet, all mesh STAs in an MBSS use the same BSSBasicRateSet. See 11C.2.7 (Candidate peer mesh STA).

Mesh STAs should adopt the mandatory PHY rates as the default BSSBasicRateSet to reduce the risk that a candidate peer mesh STA utilizes a different BSSBasicRateSet. If the mesh STA is also an HT STA, it should adopt the MCSs of mandatory MCSs as the default BSSBasicMCSSet.

Once the mesh STA establishes a mesh peering with a mesh STA, it shall change neither the BSSBasicRateSet nor the BSSBasicMCSSet parameters.

· HCF

· HCF contention-based channel access (EDCA)

· EDCA TXOPs

Change the sixth paragraph in 9.9.1.2 as follows:

It should be noted, that when transmitting multiple frames in a TXOP using acknowledgment mechanisms other than Normal Ack, a protective mechanism should be used (such as RTS/CTS or the protection mechanism described in 9.13 (Protection mechanisms)). A QoS AP may send group addressed frames without using any protection mechanism. In a QoS IBSSs or in MBSSs, group addressed frames shall be sent one at a time, and backoff shall be performed after the transmission of each of the group addressed frames.

Insert the following new subclause after 9.9 (HCF):

· Mesh coordination function (MCF)

· General

Under MCF, the basic unit of allocation of the right to transmit onto the WM is the TXOP. Each TXOP is defined by a starting time and a defined maximum length.

Under MCF, there are two types of TXOPs: EDCA TXOPs and MCCA TXOPs. The EDCA TXOP is obtained by a mesh STA winning an instance of EDCA contention (see 9.9.1 (HCF contention-based channel access (EDCA))). The MCCA TXOP is obtained by a mesh STA gaining control of the WM during an MCCAOP. The MCCAOP is an interval of time for frame transmissions that has been reservedby means of the exchange of MCCA frames(see 9.9a.3 (MCF coordinated channel access (MCCA)). Neither EDCA TXOPs nor MCCA TXOPs shall exceed dot11MaxDwellTime (if using an FH PHY).

EDCA TXOPs of a mesh STA that has dot11MCCAActivated true shall not overlap with the time periods of any of its tracked MCCAOP reservations.

· MCF contention-based channel access

In an MBSS, EDCA implements the contention-based channel access. 9.9.1 (HCF contention-based channel access (EDCA)) defines EDCA.

· MCF controlled channel access (MCCA)

· General

MCF controlled channel access (MCCA) is an optional access method that allows mesh STAs that implement MCCA to access the WM at selected times with lower contention than would otherwise be possible. This standard does not require all mesh STAs to use MCCA. MCCA might be used by a subset of mesh STAs in an MBSS. However, MCCAOP reservations shall only be set up among mesh STAs that have dot11MCCAActivated true and operate on the same channel. The performance of MCCA might be impacted by STAs that do not respect MCCAOP reservations.

MCCA enabled mesh STAs use management frames to make reservations for transmissions. The mesh STA transmitting an MCCA Setup Request frame to initiate a reservation is the MCCAOP owner of the MCCAOP reservation defined in this setup. The receivers of the MCCA Setup Request frame are the MCCAOP responders. The MCCAOP owner and the MCCAOP responders advertise this MCCAOP reservation to their neighbors via an MCCAOP advertisement. The MCCA enabled neighbor mesh STAs that could cause interference to transmissions during these reserved time periods, or that would experience interference from them, shall not initiate a transmission during these reserved time periods. During its MCCAOP, the MCCAOP owner obtains a TXOP by winning an instance of EDCA contention. Because of its reservation, the MCCAOP owner experiences no competition from other MCCA enabled neighbor mesh STAs. At the start of an MCCAOP, the EDCAF of the MCCAOP owner replaces the AIFSN, CWmin, and CWmax value of its dot11EDCATable with MCCA access parameters.

In order to use MCCA, a mesh STA maintains synchronization with its neighboring mesh STAs. Mesh STAs that use MCCA shall use a DTIM interval with a duration of 2n  100 TU with n being a non-negative integer less than or equal to 18. Additionally, a mesh STA shall track the reservations of its neighboring mesh STAs.

NOTE—The DTIM interval of the form 2n  100 TU has been chosen to ensure that the starting times of the reservations do not change relative to each other between consecutive DTIM intervals. The restriction that n be less than or equal to 18 has been chosen to be compatible with the maximum DTIM interval and so that the range of the MCCAOP Offset in the reservation, see 7.3.2.106.2 (MCCAOP Reservation field), is compatible with the maximal DTIM interval length.

· MCCA activation

As a consequence of an MLME-ACTIVATEMCCA.request primitive a mesh STA shall set the MCCA Enabled subfield of the Mesh Capability field in the Mesh Configuration element to 1 in Beacon and Probe Response frames it transmits. It shall not initiate or accept MCCA Setup Request frames for dot11MCCAScanDuration TUs after the receipt of the MLME-ACTIVATEMCCA.request primitive. 

During this period, the mesh STA learns its neighborhood MCCAOP times by receiving Beacon, Probe Response, or MCCA Advertisement frames from neighboring mesh STAs with dot11MCCAActivated equal to true. 

After this period the mesh STA may initiate and accept MCCA Setup Request frames as per 9.9a.3.6 (MCCAOP setup procedure).

· MCCAOP reservations

An MCCAOP reservation specifies a schedule for frame transmissions. The time periods scheduled for frame transmissions in the reservation are called MCCAOPs. The schedule is set up between an MCCAOP owner and one (for individually addressed frames) or more (for group addressed frames) MCCAOP responders. MCCAOPs are setup by means of the procedure defined in 9.9a.3.6 (MCCAOP setup procedure). Once an MCCAOP reservation is set up

· Access to the channel by MCCA enabled mesh STAs is governed by the procedures in 9.9a.3.9 (Access during MCCAOPs).

· The MCCAOP reservation is advertised according to the procedures in 9.9a.3.7 (MCCAOP advertisement).

The schedule is defined by means of the MCCAOP Reservation field defined in 7.3.2.106.2 (MCCAOP Reservation field). An MCCAOP reservation schedules a series of MCCAOPs with a common duration given in the MCCAOP Duration subfield of the MCCAOP Reservation field. This series is started after the first DTIM Beacon following the successful completion of the MCCAOP setup procedure and terminated when the MCCAOP reservation is torn down.

The reservation defines a regular schedule of MCCAOPs in the DTIM interval of the MCCAOP owner. The number of MCCAOPs in the DTIM interval is given by the value of the MCCAOP Periodicity subfield of the MCCAOP Reservation field. The MCCAOP Offset subfield specifies the offset of the first scheduled MCCAOP of the transmission schedule relative to the beginning of the DTIM interval of the MCCAOP owner. The following MCCAOPs are separated by a time interval with a duration equal to the length of the DTIM period divided by the value in the MCCAOP Periodicity subfield.

An example of an MCCAOP reservation schedule is shown in Figure 9-20a (Example MCCAOP reservation with MCCAOP Periodicity equal to 2). In this particular example, the MCCAOP Periodicity equals two, so that there are two MCCAOPs in each DTIM interval. As further illustrated in the figure, the MCCAOP Offset value indicates the beginning of the first MCCAOP in each DTIM interval. 

	[image: image2.wmf]

	· Example MCCAOP reservation with MCCAOP Periodicity equal to 2


If a mesh STA adjusts its TBTT, e.g., in response to a TBTT adjustment request, it shall adjust the MCCAOP reservations by modifying the MCCAOP Offset of each MCCAOP reservation.

An MCCAOP reservation is identified by an MCCAOP reservation ID. The MCCAOP owner shall select an MCCAOP reservation ID that is unique among all of its MCCAOP reservations. The MCCAOP reservation ID and MAC address of the MCCAOP owner uniquely identify the MCCAOP reservation in the mesh BSS. The MCCAOP reservation ID is an 8-bit unsigned integer and included in the MCCAOP Reservation ID field of an MCCAOP Setup Request element. If this MCCAOP setup request is for an individually addressed transmission, the MCCAOP Reservation ID is between 0 and 127. If this MCCAOP setup request is for a group addressed transmission, the MCCAOP Reservation ID is between 128 and 254. The value 255 is not used to identify a specific MCCAOP reservation but is reserved for usage in the MCCAOP teardown procedure as described in 9.9a.3.8 (MCCAOP teardown).

A mesh STA with dot11MCCAActivated equal to true shall be able to track at least dot11MCCAMinTrackStates MCCAOP reservations, including its own reservations. If the number of tracked MCCAOP reservations is less than dot11MCCAMaxTrackStates, the mesh STA shall be able to track, set up, and accept additional reservations. In this case, the mesh STA shall set the Accept Reservations subfield in the Flags field to 1 in the MCCAOP Advertisement Overview elements it transmits.

If the number of tracked MCCAOP reservations is equal to or greater than dot11MCCAMaxTrackStates, the mesh STA shall not track, set up, or accept additional reservations. In this case, the mesh STA shall set the Accept Reservations subfield in the Flags field to 0 in the MCCAOP Advertisement Overview elements it transmits. Moreover, it shall reply to MCCA Setup Request frames with an MCCA Setup Reply frame with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 3: Reject: MCCAOP track limit exceeded.

The tracked MCCAOP reservations are advertised as described in 9.9a.3.7 (MCCAOP advertisement). How to access the medium during the tracked MCCAOP reservations is specified in 9.9a.3.9 (Access during MCCAOPs).

· Neighborhood MCCAOP times at a mesh STA

The set of MCCAOP reservations in which a mesh STA is involved as an MCCAOP owner or an MCCAOP responder and that are used for individually addressed transmissions are referred to as the TX-RX times of this mesh STA. 

The set of MCCAOP reservations in which a mesh STA is involved as an MCCAOP owner or an MCCAOP responder and that are used for group addressed transmissions are referred to as the broadcast times of this mesh STA. Optionally, the broadcast times of a mesh STA includes known Target Beacon Transmission Times of Beacon frames for which this mesh STA is either the transmitter or the receiver, and transmission or reception times of a STA that is collocated with the reporting mesh STA, for example, Beacon or HCCA times of a collocated AP.

The interfering times of a mesh STA comprise the TX-RX times and the broadcast times of its neighbor mesh STAs in which the mesh STA is not involved itself. The TX-RX times, the broadcast times, and the interfering times shall not be used for a new MCCAOP with the reporting mesh STA as they may experience interference from the transmissions scheduled to take place during the MCCAOPs or may cause interference to them.

The interfering times are directly derived from the TX-RX Times Report field and Broadcast Times Report field of the MCCAOP Advertisement elements transmitted by the neighbor mesh STAs. The Interfering Times Report reflects the latest TX-RX Times Reports and Broadcast Times Reports received from the neighbor mesh STAs.

The MCCAOP reservations of a mesh STA and its neighbors define a set of MCCAOPs that are already reserved for frame transmissions in the mesh neighborhood of a mesh STA. This set of MCCAOPs is referred to as the neighborhood MCCAOP times for the mesh STA. Thus, neighborhood MCCAOP times at a mesh STA include all MCCAOPs for which the mesh STA or one of its neighbors, including neighbors from other MBSSs, is either transmitter or receiver.

· MCCA access fraction (MAF)

The MCCA access fraction at a mesh STA is the ratio of the time reserved for MCCAOPs in the DTIM interval of this mesh STA to the duration of the DTIM interval. This parameter is reported in the MCCA Access Fraction field of the MCCAOP Advertisement Overview elements. The maximum value for the MAF that is allowed at a mesh STA is specified by dot11MAFlimit. The dot11MAFlimit is copied into the MAF Limit field of the MCCAOP Advertisement Overview element as described in 7.3.2.108 (MCCAOP Advertisement Overview element).

The MAF and the MAF Limit may be used to limit the use of MCCA in the mesh neighborhood of a mesh STA, as specified in 9.9a.3.6 (MCCAOP setup procedure). Before attempting to set up an MCCAOP reservation with a neighbor peer mesh STA, a mesh STA is required to ensure that the new MCCAOP reservation does not cause its MAF to exceed its MAF Limit and that the new MCCAOP reservation does not cause the MAF of any of its neighbor peer mesh STAs to exceed their MAF Limit.(CID177) An MCCAOP setup request shall be refused by the intended MCCAOP responder if the MAF limit of one of its neighbors is exceeded due to the new setup.

· MCCAOP setup procedure

The setup of an MCCAOP reservation is initiated by the MCCAOP owner, and is accepted or rejected by the MCCAOP responder. The setup procedure for an MCCAOP reservation is as follows:

· The MCCAOP owner builds a map of the neighborhood MCCAOP times in the DTIM interval after hearing advertisements from all of its neighbor mesh STAs with the MCCA Enabled subfield of the Mesh Capability field in the Mesh Configuration element equal to 1. If no advertisement was heard from a neighbor mesh STA in the last dot11MCCAAdvertPeriodMax DTIM intervals it shall request an MCCAOP advertisement from the neighbor mesh STA as described in 9.9a.3.7.7 (MCCAOP advertisement request procedure).

· The MCCAOP owner determines the MCCAOP reservation. The MCCAOP parameters shall be chosen in such a way that they satisfy the following conditions:

· The reservation does not overlap with the neighborhood MCCAOP times of the MCCAOP owner. 

· The reservation does not overlap with the interfering times of the intended MCCAOP responder or responders.

· The reservation does not cause the MAF limit to be exceeded for either itself or its neighbor mesh STAs.

· The Accept Reservations subfield of the Flags field equals 1 in the most recent MCCAOP Advertisement Overview element received from all intended MCCAOP responders.

· If the conditions in item b) are satisfied, the MCCAOP owner transmits an MCCAOP Setup Request element to the intended MCCAOP responder with the chosen MCCAOP parameters.

· The MCCAOP responder verifies the following conditions:

· The reservation does not overlap with its neighborhood MCCAOP times excluding those owned by the intended MCCAOP owner.

· The reservation does not cause the MAF limit to be exceeded for itself or its neighbor mesh STAs.

· The number of reservations in its neighborhood MCCAOP times does not exceed dot11MCCAMaxTrackStates.

· If the conditions in item d) are satisfied, the responder shall send an MCCA Setup Reply frame to the MCCAOP owner with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 0: Accept, as defined in Table 7-43bj7 (MCCA Reply codes).

· If the conditions in item d) are satisfied and the MCCAOP request is intended for group addressed transmissions, the responder shall include the reservation into its MCCAOP advertisement only after the MCCAOP advertisement from the MCCAOP owner is received.

· If not all of the conditions in item d) are satisfied and the MCCAOP request is intended for individually addressed transmissions, the responder shall send an MCCA Setup Reply frame to the MCCAOP owner which is constructed as follows:

· If the condition in item d)1) is not satisfied and both conditions in item d)2) and item d)3) are satisfied, the responder may calculate an alternative MCCAOP reservation and include it in the MCCAOP Reservation field of the MCCAOP Setup Reply element. It sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 1: Reject: MCCAOP reservation conflict, as defined in Table 7-43bj7 (MCCA Reply codes).

· If the condition in item d)2) is not satisfied, it sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 2: Reject: MAF limit exceeded, as defined in Table 7-43bj7 (MCCA Reply codes).

· If the condition in item d)2) is satisfied and the condition in item d)3) is not satisfied, it sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 3: Reject: MCCAOP track limit exceeded, as defined in Table 7-43bj7 (MCCA Reply codes).

· If not all of the conditions in item d) are satisfied and the MCCAOP request is intended for group addressed transmissions, the responder sends an MCCA Setup Reply frame to the MCCAOP owner with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 1: Reject: MCCAOP reservation conflict.

· If the MCCAOP owner receives an MCCA Setup Reply frame with MCCA Reply Code equal to Accept, the MCCAOP reservation is established. Otherwise, the mesh STA may repeat the MCCAOP setup procedure using a modified MCCAOP Setup Request. If an alternative MCCAOP reservation is included in the MCCAOP Setup Reply element, the mesh STA may consider this alternative in its modified MCCAOP Setup Request.

· MCCAOP advertisement

A mesh STA with dot11MCCAActivated equal to true tracks MCCAOP reservations. The tracked MCCAOP reservations contain the neighborhood MCCAOP times and optionally other periodic transmission of itself or of neighboring STAs. 

The MCCAOP advertisement set contains all MCCAOP reservations tracked by the mesh STA. The MCCAOP advertisement set is represented by an MCCAOP Advertisement Overview element and zero (if the MCCAOP advertisement set is empty) or more (if the MCCAOP advertisement set is non-empty) MCCAOP Advertisement elements. An MCCAOP Advertisement element contains one or more tracked MCCAOP reservations.

The mesh STA advertises its MCCAOP advertisement set to its neighbor mesh STAs.

This subclause describes how the mesh STA constructs the MCCAOP Advertisement Overview element and the MCCAOP Advertisement elements. Further, this subclause describes the procedure to advertise an MCCAOP advertisement set, the procedure to request an MCCAOP advertisement from a neighboring mesh STA, and the procedure to process a received MCCAOP advertisement.

· Construction of an MCCAOP advertisement set

Each MCCAOP reservation tracked by a mesh STA is one of the following types:

· MCCAOP TX-RX time:

· An MCCAOP reservation for individually addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· MCCAOP broadcast time:

· An MCCAOP reservation for group addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· Optionally, a known Target Beacon Transmission Time of Beacon frames for which the mesh STA is either the transmitter or the receiver.

· Optionally, a transmission or reception time of a STA that is collocated with the mesh STA, for example, Beacon or HCCA times of a collocated AP.

· MCCAOP interfering time:

· A TX-RX or a broadcast time reported by a neighbor peer mesh STAs of the mesh STA excluding those times for which this mesh STA is either the MCCAOP owner or the MCCAOP responder.

· Optionally, a TX-RX or a broadcast time reported by neighbor non-peer mesh STAs of the mesh STA.

The MCCAOP reservations are grouped into the following sets:

· The MCCAOP TX-RX advertisement set,

· The MCCAOP broadcast advertisement set, and

· The MCCAOP interfering advertisement set.

These three sets constitute the MCCAOP advertisement set. The mesh STA uses the MCCAOP Overview element and MCCAOP Advertisement elements to advertise its MCCAOP advertisement set to its neighbor mesh STAs. 

The mesh STA acts as follows to construct the representation of its MCCAOP advertisement set:

· If the MCCAOP advertisement set is non-empty, the mesh STA constructs one or more MCCAOP reports according to the format described in 7.3.2.109.3 (MCCAOP Reservation Report field) as follows:

· If the MCCAOP TX-RX advertisement set is non-empty, the mesh STA constructs one or more TX-RX reports according to the format described in 7.3.2.109.3 (MCCAOP Reservation Report field) such that each reservation in the MCCAOP TX-RX advertisement set occurs exactly in one TX-RX report.

· If the MCCAOP broadcast advertisement set is non-empty, the mesh STA constructs one or more broadcast reports according to the format described in 7.3.2.109.3 (MCCAOP Reservation Report field) such that each reservation in the MCCAOP broadcast advertisement set occurs exactly in one broadcast report.

· If the MCCAOP interfering advertisement set is non-empty, the mesh STA constructs one or more interfering reports according to the format described in 7.3.2.109.3 (MCCAOP Reservation Report field) such that each reservation in the MCCAOP interfering advertisement set occurs exactly in one interfering report.

· If the MCCAOP advertisement set is non-empty, the mesh STA constructs one or more MCCAOP Advertisement elements as follows:

· The MCCAOP Advertisement Set Sequence Number field is set to the MCCAOP advertisement set sequence number as explained in 9.9a.3.7.2 (Setting the MCCAOP advertisement set sequence number).

· The MCCAOP Advertisement Element Index subfield is set to an identifier that uniquely identifies the MCCAOP Advertisement element in the MCCAOP advertisement set.

· Each MCCAOP Advertisement element includes at least one of the TX-RX reports, broadcast reports, or interfering reports. Moreover, it includes at most one of the TX-RX reports, at most one of the broadcast reports, and at most one of the interfering reports. In case the MCCAOP Advertisement element contains a TX-RX report, the TX-RX Report Present subfield of the MCCAOP Advertisement Element Information field is set to 1, otherwise this subfield is set to 0. In case the MCCAOP Advertisement element contains a broadcast report, the Broadcast Report Present subfield of the MCCAOP Advertisement Element Information field is set to 1, otherwise this subfield is set to 0. In case the MCCAOP Advertisement element contains an interfering report, the Interfering Report Present subfield of the MCCAOP Advertisement Element Information field is set to 1, otherwise this subfield is set to 0.

· Each report as constructed in step a) is present in exactly one MCCAOP Advertisement element.

· The mesh STA constructs one MCCAOP Advertisement Overview element such that

· The MCCAOP Advertisement Set Sequence Number field is set to the advertisement set sequence number as explained in 9.9a.3.7.2 (Setting the MCCAOP advertisement set sequence number).

· The Medium Access Fraction field is set to the medium access fraction.

· The MAF limit field is set to the value of dot11MAFlimit.

· The Accept Reservations field is set to 1 if the number of tracked reservations of this mesh STA is less than dot11MCCAMaxTrackStates, and set to 0 otherwise.

· Bit i of the Advertisement Elements Bitmap field is set to 1 if an MCCAOP Advertisement element with the MCCAOP Advertisement Element Index subfield equal to i is part of the representation of this MCCAOP advertisement set, and set to 0 otherwise.

· Setting the MCCAOP advertisement set sequence number

The MCCAOP advertisement set sequence number identifies an MCCAOP advertisement set. Mesh STAs with dot11MCCAActivated equal to true assign MCCAOP advertisement set sequence numbers from a single modulo-256 counter. The MCCAOP advertisement set sequence number is initialized to 0. The MCCAOP advertisement set sequence number shall be incremented by 1 if one of the following conditions holds:

· The mesh STA sets the bit for an MCCAOP Advertisement element in the Advertisement Elements Bitmap from 0 to 1 and this bit has been set to 1 under the same MCCAOP Advertisement Sequence Number before.

· The bit of the Advertisement Elements Bitmap corresponding to an MCCAOP Advertisement element is equal to 1 and the content of this MCCAOP Advertisement element changes.

However, the MCCAOP advertisement set sequence number may remain unchanged if

· The mesh STA changes a bit in the Advertisement Element Bitmap from 0 to 1 and this bit has not been set to 1 under the same MCCAOP Advertisement Sequence Number before, or

· The mesh STA changes a bit in the Advertisement Elements Bitmap from 1 to 0.

NOTE—The Advertisement Set Sequence Number identifies the current distribution of the MCCAOP advertisement set over the MCCAOP Advertisement elements. Using a new MCCAOP advertisement set sequence number signals a new, (possibly) completely different distribution of the MCCAOP advertisement set over the MCCAOP Advertisement elements, and requires an advertisement of all reservations of the MCCAOP advertisement set. Leaving the MCCAOP advertisement set sequence number unchanged as in the previous MCCAOP Advertisement Overview element indicates MCCAOP Advertisement elements that have previously been advertised are not changed and remain current. This enables a limited advertisement procedure in which only new MCCAOP Advertisement elements are advertised. Additionally, this enables mesh STAs that operate in light or deep sleep mode in requesting a limited update of the MCCAOP advertisement set of a neighboring mesh STA in which only new MCCAOP Advertisement elements are included.

· Advertisement procedure

To advertise its MCCAOP advertisement set, the mesh STA constructs a representation of the MCCAOP advertisement set as described in 9.9a.3.7.1 (Construction of an MCCAOP advertisement set). The MCCAOP advertisement set is advertised by transmitting an MCCAOP Advertisement Overview element and zero or more MCCAOP Advertisement elements (see 9.9a.3.7.1 (Construction of an MCCAOP advertisement set)) to neighbor peer mesh STAs. The MCCAOP Advertisement Overview element and the MCCAOP Advertisement elements are transmitted in Beacon frames, Probe Response frames, or MCCA Advertisement frames.

The mesh STA shall advertise its MCCAOP advertisement set according to the following rules:

· The mesh STA shall advertise at least one MCCAOP Advertisement Overview element in every dot11MCCAAdvertPeriodMax DTIM intervals.

· The mesh STA shall advertise its MCCAOP Advertisement Overview element and any new MCCAOP Advertisement elements at the latest with the transmission of its next Beacon frame after its MCCAOP advertisement set has changed.

· The mesh STA shall advertise the requested MCCAOP Advertisement elements as described in 9.9a.3.7.7 (MCCAOP advertisement request procedure) if the mesh STA receives an MCCA Advertisement Request frame.

· Receipt of an MCCAOP advertisement

Upon receipt of an MCCAOP advertisement a mesh STA with dot11MCCAActivated shall compare the Advertisement Set Sequence Number contained in the MCCAOP Advertisement Overview element of the received MCCAOP advertisement with the last advertisement set sequence number that this mesh STA tracked for the sender of the received MCCAOP advertisement.
If the tracked advertisement set sequence number does not equal the Advertisement Set Sequence Number of the received MCCAOP advertisement, the mesh STA shall perform the procedure described in 9.9a.3.7.5 (Complete update of the tracked MCCAOP reservations of a neighbor mesh STA). 

If the tracked advertisement set sequence number equals the Advertisement Set Sequence Number of the received MCCAOP advertisement, the mesh STA shall compare the Advertisement Elements Bitmap contained in the received MCCAOP Advertisement Overview element with the last Advertisement Elements Bitmap that this mesh STA tracked for the sender of the received MCCAOP advertisement. If the tracked Advertisement Elements Bitmap does not equal the Advertisement Elements Bitmap of the received MCCAOP advertisement, the mesh STA shall perform the procedure described in 9.9a.3.7.6 (Partial update of the tracked MCCAOP reservations of a neighbor mesh STA).








Note: If both the tracked advertisement set sequence number equals the Advertisement Set Sequence Number of the received MCCAOP advertisement and the tracked Advertisement Elements Bitmap equals the Advertisement Elements Bitmap of the received MCCAOP advertisement, the MCCAOP advertisement set of the sender of the MCCAOP advertisement tracked by the mesh STA is current, and no update of the MCCAOP advertisement set is needed.
· Complete update of the tracked MCCAOP reservations of a neighbor mesh STA

The mesh STA performed the steps in 9.9a.3.7.4 (Receipt of an MCCAOP advertisement) and detected that the MCCAOP advertisement set sequence number has been updated. Consequently, the mesh STA shall operate as follows.

The mesh STA shall discard all MCCAOP reservations that it tracked for the sender of the received MCCAOP advertisement. The mesh STA shall record the Advertisement Set Sequence Number and the source address (SA) of the received MCCAOP advertisement. The mesh STA shall record all reservations in the MCCAOP Advertisement elements of the received MCCAOP advertisement.

If the mesh STA does not receive all MCCAOP Advertisement elements of the sender of the MCCAOP advertisement before a frame exchange sequence on the wireless medium causes the mesh STA to set its NAV, the mesh STA shall perform the MCCAOP advertisement request procedure as described in 9.9a.3.7.7 (MCCAOP advertisement request procedure).

· Partial update of the tracked MCCAOP reservations of a neighbor mesh STA

The mesh STA performed the steps in 9.9a.3.7.4 (Receipt of an MCCAOP advertisement) and detected that part of the MCCAOP advertisement set of the sender of the MCCAOP advertisement has been updated.  Consequently, the mesh STA shall operate as follows for each bit in the Advertisement Elements Bitmap contained in the MCCAOP Advertisement Overview element of the received MCCAOP advertisement,
If the bit in position n of the received Advertisement Elements Bitmap contained in the received MCCAOP Advertisement is equal to 0 and if the bit in position n of the Advertisement Elements Bitmap tracked for sender of the received MCCAOP advertisement is equal to 1, the mesh STA shall delete the reservations contained in a previously received MCCAOP Advertisement element with the same Advertisement Sequence Number and with the MCCAOP Advertisement Element Index equal to n received from the same sender from its tracked reservations. 

If the bit in position n of the received Advertisement Elements Bitmap contained in the received MCCAOP Advertisement is equal to 1 and if the bit in position n of the Advertisement Elements Bitmap tracked for the sender of the received MCCAOP advertisement is equal to 0, the mesh STA shall add the reservations of the received MCCAOP Advertisement element with the MCCAOP Advertisement Element Index set to n to its tracked reservations. If the mesh STA does not receive this MCCAOP Advertisement element of the sender of the MCCAOP Advertisement before a frame exchange sequence on the wireless medium causes the mesh STA to set its NAV, the mesh STA shall perform the MCCAOP Advertisement request procedure as described in 9.9a.3.7.7 (MCCAOP advertisement request procedure).












Note: If the bit in position n of the received Advertisement Elements Bitmap contained in the received MCCAOP Advertisement is equal to the bit in position n of the Advertisement Elements Bitmap tracked for the sender of the received MCCAOP advertisement, then the Advertisement element with the MCCAOP Advertisement Element Index equal to n is current, and no update of this Advertisement element is needed.
· MCCAOP advertisement request procedure

To request all MCCAOP Advertisement elements from a neighbor peer mesh STA, the mesh STA transmits an MCCA Advertisement Request frame without an MCCAOP Advertisement Overview element.

To request a subset of the MCCAOP Advertisement elements of a neighbor peer mesh STA, the mesh STA transmits an MCCA Advertisement Request frame including an MCCAOP Advertisement Overview element. The mesh STA shall set the contents of the MCCAOP Advertisement Overview element as follows. The mesh STA sets

· the Advertisement Set Sequence Number field to the Advertisement Sequence Number that it tracks for the recipient of this frame,

· in the Advertisement Element Bitmap, the bit to 1 for each MCCAOP Advertisement Element that the mesh STA requests from the recipient of this frame,

· the Flags field, the MCCA Access Fraction field, and the MAF Limit field to zero.

The mesh STA shall discard the MCCA Advertisement Request frame from its frame queue if it receives all of the MCCAOP Advertisement elements that it requests in the MCCAOP Advertisement Request.

· MCCAOP teardown

· Conditions that trigger an MCCAOP teardown

The MCCAOP owner and the MCCAOP responder may initiate a teardown of an MCCAOP reservation, e.g., when the reservation is no longer needed. A mesh STA shall act as follows to resolve conflicts between MCCAOP reservations in its neighborhood MCCAOP times. If the conflict is caused by overlapping reservations from its TX-RX times and broadcast times, it shall select one of these reservations and initiate a teardown for it. If the conflict is caused by an overlap between a reservation from its TX-RX times or broadcast times, and another reservation from its interfering times, it shall act as follows. It creates a first unsigned integer by inverting the bit order of its MAC address and a second unsigned integer by inverting the bit order of the lowest of the known MAC addresses of the owner and responder(s) of the reservation in the interfering times. If the first unsigned integer is smaller than the second unsigned integer, it shall initiate a teardown of the reservation in its TX-RX or broadcast times. Otherwise, it may initiate a teardown of the reservation in its TX-RX or broadcast times.

There are also other conditions that trigger the MCCAOP owner and responder to delete a reservation, without an explicit tear down. An MCCAOP owner shall delete a reservation for an individually addressed transmission when it has not received an acknowledgement for any frame transmission in the MCCAOPs corresponding to the reservation for greater than dot11MCCAOPtimeout time. An MCCAOP responder shall delete a reservation for individually addressed transmission or group addressed transmissions when it has not received a frame transmission in any of the MCCAOPs corresponding to the reservation for greater than dot11MCCAOPtimeout time.

· MCCAOP teardown procedure

The teardown is initiated by transmitting an MCCA Teardown frame. The MCCAOP Reservation ID field in the MCCAOP Teardown element is set to the MCCAOP Reservation ID of the reservation that is to be torn down. In case the tear down is initiated by an MCCAOP responder, the MCCAOP Owner field of the MCCAOP Teardown element is set to the MAC address of the MCCAOP owner.

The transmitter of the MCCA Teardown frame deletes the reservation after the MCCA Teardown frame has been successfully transmitted. The receiver of the MCCA Teardown frame acts as follows. In case the MCCAOP Reservation ID field corresponds to a reservation for individually addressed transmissions, it deletes the reservation. If the reservation is for group addressed transmissions for which it is the MCCAOP owner, it deletes the reservation if there are no other MCCAOP responders for this reservation.

The MCCAOP owner acts as follows when deleting a reservation:

· It stops executing the access procedure described in 9.9a.3.9.1 (Access by MCCAOP owners) at the start of the MCCAOPs corresponding to the reservation that was deleted.

· In case the reservation was for individually addressed frames, it stops advertising the MCCAOP reservation in its TX-RX Times Report.

· In case the reservation was for group addressed frames, it stops advertising the MCCAOP reservation in its Broadcast Times Report.

The MCCAOP responder acts as follows when deleting a reservation:

· It stops executing the procedure described in 9.9a.3.9.2 (Access during an MCCAOP by mesh STAs that are not the MCCAOP owner) during the MCCAOPs corresponding to the reservation that was deleted.

· In case the reservation was for individually addressed frames, it stops advertising the MCCAOP reservation in its TX-RX Times Report.

· In case the reservation was for group addressed frames, it stops advertising the MCCAOP reservation in its Broadcast Times Report.

· Access during MCCAOPs

· Access by MCCAOP owners

At the start of the MCCAOP, the EDCAF of the MCCAOP owner shall set AIFSN[AC] equal to dot11MCCAAIFSN, CWmax[AC] equal to dot11MCCACWmax, CW[AC] equal to dot11MCCACWmin, QSRC[AC] to 0, and QLRC[AC] to 0 for all ACs. The TXOP limit shall specify a duration value no larger than the MCCAOP Duration.

During the MCCAOP, the EDCAFs of the ACs operates as specified in 9.9.1 (HCF contention-based channel access (EDCA)), with the following modifications.

· During the MCCAOP, the EDCAF of each AC shall consider only those frame whose RA matches the MAC address of the MCCAOP responder.

· In cases where the access to the medium is delayed, the TXOPlimit value shall specify a duration to end no later than the MCCAOP start time plus the MCCAOP Duration.

· As specified in 9.9a.3.9.2 (Access during an MCCAOP by mesh STAs that are not the MCCAOP owner), neighboring STAs shall not access the WM during an MCCAOP, until they receive a frame from either the MCCAOP owner or the MCCAOP responder. With the exception of truncation of an MCCA TXOP by means of a CF-End, standard EDCA TXOP rules apply for the remainder of the MCCAOP. For HT mesh STAs, these include the reverse direction protocol as specified in 9.15.

· At the end of the MCCAOP, the parameters used by the EDCAF of the MCCAOP owner shall be set to the MIB attribute table dot11EDCATable, and QSRC[AC] and QLRC[AC] shall be set to 0 for all ACs. (CID245)
The MCCAOP owner may adjust the duration of an MCCAOP by setting the Duration/ID field in the frames it transmits. In particular, if an MCCAOP owner has no data to transmit in an MCCAOP corresponding to an MCCAOP reservation that is intended for individually addressed frames, it may transmit an individually addressed QoS Null frame during the MCCAOP to end the MCCAOP.

NOTE—It is recommended to send a QoS Null frame to end the MCCAOP although there might be situations in which the transmission of a QoS Null is not needed or undesirable.

If an MCCAOP owner has no data to transmit in an MCCAOP reservation that is intended for group ad-dressed frames, it may transmit a group addressed QoS Null frame during the MCCAOP to end the MCCAOP.(CID245)
· Access during an MCCAOP by mesh STAs that are not the MCCAOP owner

The MAC of a mesh STA with dot11MCCAActivated is true shall provide a Reservation Allocation Vector (RAV) mechanism to indicate a busy medium from the start of an MCCAOP corresponding to a reservation in its interfering times until the receipt of a frame transmitted by either the MCCAOP owner or the MCCAOP responder. The RAV mechanism is provided in addition to the PHY and virtual CS mechanisms described in 9.2.1. It is different from the virtual CS mechanism in two aspects. Firstly, a mesh STA might be neighbor to multiple ongoing MCCAOPs corresponding to different reservations and the regular NAV setting and updating rules do not suffice to prevent interference during these reservations. Secondly, the virtual CS mechanism is set immediately upon receipt of a frame, whereas the RAV mechanism is based on reservation frames received at some earlier time instant. When either the CS function provided by the PHY, the virtual CS function provided by the MAC via the NAV, or the RAV mechanism indicate a busy medium during an MCCAOP for which the mesh STA is neither the MCCAOP owner nor the MCCAOP responder, the medium shall be considered busy; otherwise, it shall be considered idle.

The RAV mechanism maintains an index of future MCCAOPs based on the reservation information that is available in the interfering times of a mesh STA. At the start of each MCCAOP corresponding to a reservation in the interfering times, a RAV is set to indicate a busy medium for the duration of the MCCAOP given in the MCCAOP Duration subfield of the MCCAOP reservation. At the start of each MCCAOP corresponding to a reservation in the TX-RX or broadcast times for which the mesh STA is an MCCAOP responder, a RAV is set to indicate a busy medium for the duration of the MCCAOP given in the MCCAOP Duration subfield of the MCCAOP reservation. The RAV may be thought of as a counter, corresponding to an MCCAOP corresponding to a reservation in the interfering times. The RAV counts down to zero at a uniform rate. When the counter is zero, the RAV indication is that the medium is idle; when nonzero, the indication is busy. 

The mesh STA clears the RAV timer, i.e., sets it to 0, upon receipt of a frame from either the MCCAOP owner or responder. If a mesh STA receives an RTS frame during an MCCAOP for which it is a MCCAOP responder, with the RA address matching its MAC address and with the MAC address in the TA field in the RTS frame matching the MAC address of the MCCAOP owner, then the STA shall send the CTS frame after SIFS, without regard for the NAV and the RAV, and without resetting its NAV. The RAV for an MCCAOP is not cleared upon receipt of a frame originating from stations that are not the MCCAOP owner or responder. Since the NAV is set upon receipt of frames with a Duration/ID field, the MCCAOP owner and responder adjust the reservation period of an MCCAOP to their actual traffic needs by the Duration/ID field in the transmitted frame and obtain protection of the frame transmission via the NAV setting.

The RAV mechanism might be represented by a number of counters, where each counter corresponds to one MCCAOP. The number of counters needed at any instant is equal to the number of MCCAOPs at this instant corresponding to reservations in the interfering times of the mesh STA.

· Interaction with time synchronization

If a mesh STA adjusts its TBTT, e.g., in response to a TBTT Adjustment Request, it shall adjust the reservations by modifying the MCCAOP Offset of each of the tracked MCCAOP reservations. If a mesh STA adjusts its timing offset value with respect to a neighbor mesh STA, as specified in 11C.12.2.2 (Neighbor offset synchronization method), it shall adjust the reservations by modifying the MCCAOP Offset of each of the tracked MCCAOP reservations for which this neighbor mesh STA is the owner. In either case, an MCCAOP advertisement of a mesh STA shall always contain the most recent MCCAOP Offsets.

· Layer management

· MLME SAP interface

· MCCA management interface

· Introduction

The following primitives describe how a mesh entity manages its MCCA operation.

· MLME-ACTIVATEMCCA.request

· Function

This primitive requests that the MAC entity activates MCCA.

· Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-ACTIVATEMCCA.request(





MCCAScanDuration, 





MAFLimit,





MCCAAdvertPeriodMax,





MCCAMaxTrackStates,





MCCACWmin,





MCCACWmax,





MCCAAIFSN





)

	Name
	Type
	Valid Range
	Description

	MCCAScanDuration
	Integer
	0–65535
	Specifies the duration in TUs that the mesh STA shall not initiate or accept MCCA Setup 
Requests frames.

	MAFLimit
	Integer
	0–255
	Specifies the maximum MCCA access fraction allowed at the mesh STA. This number is always a multiple of (1/255) of the DTIM Interval.

	MCCAAdvertPeriodMax
	Integer
	0–255
	Specifies the maximum interval that a mesh STA with dot11MCCAActivated equal to true waits for an MCCAOP advertisement. It is expressed in number of DTIM intervals.

	MCCAMaxTrackStates
	Integer
	dot11MCCAMinTrackStates–65535
	Specifies the total number of MCCAOP reservations that the MAC entity is able to track.

	MCCACWmin
	Integer
	0–15
	Specifies the value of the minimum size of the contention window(CID189) that the MAC entity uses for channel access during an MCCAOP.

	MCCACWmax
	Integer
	0–63
	Specifies the value of the maximum size of the contention that the MAC entity uses for channel access during an MCCAOP.

	MCCAAIFSN
	Integer
	0–15
	Specifies the value of the AIFSN that the MAC entity uses for channel access during an MCCAOP.


· When Generated

This primitive is generated by the SME to start the use of MCCA.

· Effect of receipt

This primitive sets dot11MCCAEnabled to true and initializes the MCCA parameters. The MLME subsequently issues an MLME-ACTIVATEMCCA.confirm primitive that reflects the results.

· MLME-ACTIVATEMCCA.confirm

· Function

This primitive reports the result of an MLME-MCCAACTIVATE.request.

· Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-ACTIVATEMCCA.confirm(





ResultCode





) 
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, 
INVALID_PARAMETERS, MCCA_NOT_IMPLEMENTED,
INVALID_MAF_LIMIT,
INVALID_MCCAAdvertPeriodMax, INVALID_MAXTRACKSTATES,
INVALID_MCCACWMIN,
INVALID_MCCACWMAX, INVALID_MCCAAIFSN
	Indicates the result of the MLME-ACTIVATEMCCA.request.


· When Generated

This primitive is generated as a result of an MLME-ACTIVATEMCCA.request.

· Effect of Receipt

The SME is notified of the results of the request to start the use of MCCA.

· MLME-MCCASETUP.request

· Function

This primitive requests that the MAC entity sets up an MCCAOP reservation.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCASETUP.request(





MCCAOPDuration, 





MCCAOPPeriodicity,





MCCAOPOffset,





MCCAOPResponder,





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	MCCAOPDuration
	Integer
	0–65535
	Specifies the MCCAOP Duration of the needed MCCAOPs as described in 7.3.2.106.2.

	MCCAOPPeriodicity
	Integer
	0–255
	Specifies the MCCAOP Periodicity of the needed MCCAOPs as described in 7.3.2.106.2.

	MCCAOPOffset
	Integer
	0- 16777215
	Specifies the MCCAOP Offset of the needed MCCAOPs as described in 7.3.2.106.2.

	MCCAOPResponder
	MAC address
	Any valid individual or group MAC address
	Specifies the MAC address of the intended MCCAOP responder.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME to start an MCCAOP setup procedure.

· Effect of receipt

This primitive causes the transmission of an MCCA Setup Request frame to the MCCAOP responder provided that the conditions for the transmission are met. The MLME subsequently issues an MLME-MCCASETUP.confirm primitive that reflects the results.

· MLME-MCCASETUP.confirm

· Function

This primitive is generated by the MLME as a result of an MLME-MCCASETUP.request primitive to establish an MCCAOP reservation with the peer MAC entity specified in MCCAOPResponder..

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCASETUP.confirm(





MCCAOPParameters,





MCCAOPID,





MCCAOPResponder,





ResultCode,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	MCCAOPParameters
	MCCAOP Reservation
	See 7.3.2.106.2 (MCCAOP Reservation field)
	The MCCAOP reservation 
parameters

	MCCAOPID
	Integer
	0–254
	MCCAOP reservation ID of the MCCAOP reservation

	MCCAOPResponder
	MAC address
	Any valid individual or group MAC address
	Specifies the MAC address of the intended MCCAOP responder.

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, MCCAOP_RESERVATION_CONFLICT, 
MAF_LIMIT_EXCEEDED, MCCA_TRACK_LIMIT_EXCEEDED, MCCA_SETUP_TIMEOUT
	Indicates the result of the MLME-MCCASETUP.request.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME as a result of an MLME-MCCASETUP.request to establish an MCCAOP reservation with the peer mesh STA identified in MCCAOPResponder or upon receipt of an MCCA Setup Reply frame from the peer mesh STA identified in MCCAOPResponder.

· Effect of receipt

The SME is notified of the results of the MCCAOP setup procedure.

· MLME-MCCASETUP.indication

· Function

This primitive indicates the receipt of an MCCA Setup Request frame from a peer MAC entity specified in MCCAOPOwner.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCASETUP.indication(





MCCAOPParameters,

 



MCCAOPID,





MCCAOPOwner,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	MCCAOPParameters
	MCCAOP Reservation
	See 7.3.2.106.2 (MCCAOP Reservation field)
	The MCCAOP reservation parameters.

	MCCAOPID
	Integer
	0–254
	MCCAOP reservation ID of the MCCAOP reservation.

	MCCAOPOwner
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the MCCAOP owner.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME as result of the receipt of an MCCA Setup Request frame from a peer MAC entity specified in MCCAOPOwner..

· Effect of receipt

The SME is notified of the the request to establish an MCCAOP reservation by the peer MAC entity specified in MCCAOPOwner.

· MLME-MCCASETUP.response

· Function

This primitive is used to send a response to the peer MAC entity specified in MCCAOPOwner that requested the set up of  the MCCAOP reservation.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCASETUP.response(





MCCAOPParameters,





MCCAOPID,





MCCAOPOwner,





ResultCode,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	MCCAOPParameters
	MCCAOP Reservation
	See 7.3.2.106.2 (MCCAOP Reservation field)
	The MCCAOP reservation 
parameters.

	MCCAOPID
	Integer
	0–254
	MCCAOP reservation ID of the MCCAOP reservation.

	MCCAOPOwner
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the MCCAOP owner.

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, MCCAOP_RESERVATION_CONFLICT, 
MAF_LIMIT_EXCEEDED, MCCA_TRACK_LIMIT_EXCEEDED
	Indicates the result of the MLME-MCCASETUP.request.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME of a STA as a response to an MLME-MCCASETUP.indication procedure.

· Effect of receipt

This primitive initiates transmission of a response to the peer MAC entity specified in MCCAOP owner that requested the set up of an MCCAOP reservation.

· MLME-MCCAADVERTISEMENT.request

· Function

This primitive requests that the MAC entity requests MCCAOP advertisement from the peer MAC entity. This primitive requests that the MAC entity sends out an MCCA Advertisement Request frame to the specified peer MAC entity.

This primitive requests that the MAC entity requests an MCCAOP advertisement from the specified peer MAC entity by sending an MCCA Advertisement Request frame to the peer MAC entity.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCAADVERTISEMENT.request(





PeerMACAddress,





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the peer MAC that will send the Advertisement.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME to request an MCCAOP advertisement from the specified peer MAC entity.

· Effect of receipt

This primitive causes the transmission of an MCCA Advertisement Request frame to the specified peer MAC entity. The MLME subsequently issues an MLME-MCCAADVERTISEMENT.confirm primitive that reflects the results.

· MLME-MCCAADVERTISEMENT.confirm

· Function

This primitive reports the result of an MLME-MCCAADVERTISEMENT.request.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCAADVERTISEMENT.confirm(





MCCAOPAdvertisement,





PeerMACAddress,





ResultCode,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	MCCAOPAdvertisement
	MCCAOP Advertisement
	See 7.3.2.109 (MCCAOP Advertisement element)
	One or more MCCAOP Advertisement elements.

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the transmitter of the MCCAOP advertisement.

	ResultCode
	Enumeration
	SUCCESS, INVALID_ADVERTISEMENT, ADVERTISEMENT_TIMEOUT
	Indicates the result of the MLME-MCCAADVERTISEMENT.request.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME as a result of an MLME-MCCAADVERTISEMENT.request.

· Effect of receipt

The SME is notified of the results of the MCCA Advertisement Request frame.

· MLME-MCCAADVERTISEMENT.indication

· Function

This primitive reports that an MCCA Advertisement Request frame has been received from the specified peer MAC entity.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCAADVERTISEMENT.indication(





PeerMACAddress,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the transmitter of the MCCA Advertisement Request frame.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME upon receipt of an MCCA Advertisement Request frame from the specified peer MAC entity.

· Effect of receipt

The SME is notified of the request to advertise its MCCAOP reservations.

· MLME-MCCAADVERTISEMENT.response

· Function

This primitive requests that the MAC entity responds to the MCCAOP advertisement request from the specified peer MAC entity by sending an MCCA Advertisement frame to the peer MAC entity.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCAADVERTISEMENT.response(





MCCAOPAdvertisement,





PeerMACAddress,





ResultCode,





VendorSpecificInfo





)

	Name
	Type
	Valid range
	Description

	MCCAOPAdvertisement
	MCCAOP Advertisement
	See 7.3.2.109 (MCCAOP Advertisement element)
	One or more MCCAOP Advertisement elements

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the transmitter of the MCCA Advertisement frame.

	ResultCode
	Enumeration
	SUCCESS, REFUSED
	Indicates the result of the MLME-MCCAADVERTISEMENT.response.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME of a STA as a response to an MLME-MCCAADVERTISEMENT.indication procedure.

· Effect of receipt

This primitive initiates transmission of a response to the specified peer MAC entity that requested advertisement of the MCCAOP reservations.

· MLME-MCCATEARDOWN.request

· Function

This primitive requests that the MAC entity tears down an MCCAOP reservation.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCATEARDOWN.request(





MCCAOPID,





PeerMACAddress





) 

	Name
	Type
	Valid range
	Description

	MCCAOPID
	Integer
	0–255
	Specifies the MCCAOP reservation ID of the MCCAOP reservation to be torn down.

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the peer MAC for the MCCAOP reservation.


· When generated

This primitive is generated by the SME to start an MCCAOP teardown procedure.

· Effect of receipt

This primitive causes the teardown MCCAOP reservation identified by means of the MCCAOP reservation ID in MCCAOPID, and the transmission of an MCCA Teardown frame to the peer MAC entity in PeerMACAddress. The MLME subsequently issues an MLME-MCCATEARDOWN.confirm primitive that reflects the results.

· MLME-MCCATEARDOWN.confirm

· Function

This primitive reports the result of an MLME-MCCATEARDOWN.request.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCATEARDOWN.confirm(





MCCAOPID,





PeerMACAddress,





ResultCode





)

	Name
	Type
	Valid range
	Description

	MCCAOPID
	Integer
	0–255
	MCCAOP reservation ID of the MCCAOP reservationto be torn down.

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the peer MAC for the MCCAOP 
reservation.

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, INVALID_PEER_MAC, INVALID_MCCAOPID
	Indicates the result of the MLME-MCCATEARDOWN.request.


· When generated

This primitive is generated by the MLME as a result of an MLME-MCCATEARDOWN.request.

· Effect of receipt

The SME is notified of the results of the request to start an MCCAOP teardown procedure.

· MLME-MCCATEARDOWN.indication

· Function

This primitive reports that an MCCA Teardown frame has been received from a specified peer MAC entity.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-MCCATEARDOWN.indication(





MCCAOPID,





 PeerMACAddress




) 

	Name
	Type
	Valid range
	Description

	MCCAOPID
	Integer
	0–255
	MCCAOP reservation ID of the MCCAOP reservationto be torn down.

	PeerMACAddress
	MAC address
	Any valid individual MAC address
	Specifies the MAC address of the peer MAC for the MCCAOP reservation.


· When generated

This primitive is generated by the MLME as result of receipt of a MCCA Teardown frame.

· Effect of receipt

The SME is notified of the request to start an MCCAOP teardown procedure.
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