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· MCCAOP Reservation field

The MCCAOP Reservation field is a 4 octet field specifying the starts of a series of MCCAOPs, relative to the DTIM interval of the reporting mesh STA, and their (common) duration. The MCCAOP Reservation field consists of 3 subfields and its format is illustrated in Figure s12 (MCCAOP Reservation field).

	MCCAOP 
Duration
	MCCAOP 
Periodicity
	MCCAOP Offset

	Octets: 1
	1
	2

	· MCCAOP Reservation field


The MCCAOP Duration field specifies the duration of the MCCAOPs in multiples of 32µs.

The MCCAOP Periodicity field is an eight bit unsigned number. A non-zero Periodicity field specifies the number of MCCAOPs in the DTIM interval. These MCCAOPs are repeated in all DTIM intervals until the MCCAOP Reservation is torn down. A value of zero indicates a non-repeated MCCAOP in the DTIM interval following the setup.

The MCCAOP Offset field specifies the beginning of the MCCAOP relative to the beginning of each subinterval. The value is specified in multiples of 32 µs.

An example of periodicity, duration, and offset values for an MCCAOP Reservation field is shown in Figure s13 (Example of MCCAOP Reservation). In this particular example, the periodicity equals four, so that there are four MCCAOPs within the DTIM interval. As further illustrated in the figure, the offset value indicates the start of the MCCAOPs relative to the beginning of these subintervals.

	[image: image1.wmf]

	· Example of MCCAOP Reservation


· MCCAOP Setup Request element

The MCCAOP Setup Request element is used to setup one or more MCCAOPs. This information element is transmitted in individually addressed MCCA action frames. The mesh STA transmitting the MCCA Setup Request element is the MCCAOP owner of the MCCAOPs defined in this setup. The receivers of the MCCAOP Setup Request are the MCCAOP responders. The format of the information element is as shown in Figure s27 (MCCAOP Setup Request element

)
.

	Element ID
	Length
	MCCAOP 
Reservation ID
	MCCAOP 
Reservation

	Octets: 1
	1
	1
	4

	· MCCAOP Setup Request element


The Element ID is set to the value given in Table 7-26 (Element IDs) for this information element. The Length is set to 5 octets.

The MCCAOP Reservation ID field is an eight bit unsigned number that represents the ID for the MCCAOP reservation. It is determined by the MCCAOP owner. When used in combination with the MAC address of the MCCAOP owner, the MCCAOP Reservation ID uniquely identifies the MCCAOP Reservation.

If this MCCAOP Setup Request is for an individually addressed transmission, the MCCAOP Reservation ID is between 0 and 127 and the Setup Request is transmitted in an individually addressed frame to the intended responder. If this MCCAOP Setup Request is for a group addressed transmission, the MCCAOP Reservation ID is between 128 and 254 and the Setup Request is transmitted in individually addressed frames to each of the intended responders.

The MCCAOP Reservation field specifies the starts and duration of a series of MCCAOPs, as described in 7.3.1.38 (MCCAOP Reservation field).

· MCCAOP Setup Reply element

The MCCAOP Setup Reply element is used to reply to an MCCAOP Setup Request. Its format is as shown in Figure s28 (MCCAOP Setup Reply element). 

The Element ID is set to the value given in Table 7-26 (Element IDs) for this information element. The length is set to 2 or 6 octets.

	Element ID
	Length
	MCCAOP 
Reservation ID
	MCCA Reply Code
	MCCAOP 
Reservation

	Octets: 1
	1
	1
	1
	4

	· MCCAOP Setup Reply element


The MCCAOP Reservation ID field is an eight bit unsigned number that represents the ID for the requested series of MCCAOPs. It is determined by the MCCAOP owner. When used in combination with the MAC address of the MCCAOP owner, the MCCAOP Reservation ID uniquely identifies one or more MCCAOPs. 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 to 254.

The MCCA Reply Code field is a one Octet field that contains the responses used in an MCCAOP Setup Reply element. The reply codes are defined in Table s10 (MCCA Reply codes)
	· MCCA Reply codes 

	MCCA Reply code
	Meaning

	0
	Accept

	1
	Reject: MCCAOP Reservation conflict

	2
	Reject: MAF limit exceeded

	Other
	Reserved


The MCCAOP Reservation field includes an alternative to the MCCAOP Reservation specified in the MCCAOP Setup Request message. Its format is described in 7.3.1.38 (MCCAOP Reservation field). This field is an optional field and it may be included when the MCCA Reply Code is set to 1 or 2.

· MCAOP Advertisements element

· General

The MCCAOP Advertisements element is used by a mesh STA to advertise its MCCA state to its neighbors. This information element can be carried in selected Beacon frames with a chosen frequency. This information element is also transmitted in an MCCA action frame. The format of the information element is as shown in Figure s29 (MCCAOP Advertisements element

)
.

	Element ID
	Length


	MCCA

Information
	TX-RX Times Report
	Broadcast Times Report
	Interfering Times Report 

	Octets: 1
	1
	4
	variable
	variable
	variable

	· MCCAOP Advertisements element


The Element ID is set to the value given in Table 7-26 (Element IDs) for this information element. The Length is set to 1 to 255 octets.

The MCCA Information field is a field of 2 octets. It is described in 7.3.2.97.3 (MCCA Information field). 

The TX-RX Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.97.2 (MCCAOP Reservation Report field). Through the TX-RX Times Report field, a mesh STA advertises the MCCAOPs in which it is involved as an MCCAOP owner or an MCCAOP responder and in which individually addressed frames are transmitted. 

The Broadcast Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.97.2 (MCCAOP Reservation Report field). Through the Broadcast Times Report field, a mesh STA advertises the MCCAOPs in which it is involved as an MCCAOP owner or an MCCAOP responder and in which group addressed frames are transmitted. These reports optionally include known and otherwise un-advertised transmission and reception times of the mesh STA besides MCCAOPs, for example, its HCCA times.

The Interfering Times Report field is a variable length field that contains an MCCAOP Reservation Report field as described in 7.3.2.97.2 (MCCAOP Reservation Report field). Through the Interfering Times Report field, a mesh STA reports the TX-RX and Broadcast Times of its neighbors, excluding its own TX-RX and Broadcast times. 

· MCCAOP Reservation Report field

The MCCAOP Reservation Report field is a variable length field that is used to report a number of MCCAOP Reservations. The field consists of a variable number of subfields and its format is illustrated in Figure s30 (MCCAOP Reservation Report field)


	Number of Reported MCCAOP Reservations
	MCCAOP 
Reservation 1
	...
	MCCAOP 
Reservation n

	Octets: 1
	4
	
	4

	· MCCAOP Reservation Report field


The Number of Reported MCCAOP Reservations is a field of one octet with an unsigned integer that specifies the number, n, of MCCAOP Reservations reported in this field. 

The MCCAOP Reservation 1 through MCCAOP Reservation n fields specify the MCCAOP Reservations reported. Each field is of length 4 Octets and contains an MCCAOP Reservation field, whose format is shown in Figure s12 (MCCAOP Reservation field) in 7.3.1.38 (MCCAOP Reservation field).

· MCCA Information field

The MCCA Information field is a field of length 4 Octets that is used to provide information on the MCCAOP Reservations. The field consists of six subfields and its format is illustrated in Figure s31 (

MCCA Information field

)
.

	B0-B7
	B8-B15
	B16-B23
	B24
	B25
	B26
	B27

	MCCA Access 

Fraction
	MCCA Access 

Fraction Limit
	MaxTrack
	TX-RX Report 

Present
	Broadcast Report 

Present
	Interfering Report 

Present
	Partial Report

	Bits: 8
	8
	8
	1
	1
	1
	1

	· 
	· MCCA Information field


The MCCA Access Fraction is an eight bit unsigned number field and the MCCA Access Fraction Limit field is an eight bit unsigned number field. The MCCA Access Fraction denotes a positive fraction of the MCCA Access Fraction Limit expressed in units of 1/255. The MCCA Access Fraction Limit denotes a positive fraction of the DTIM interval length expressed in units of (1/255). The MCCA Access Fraction field represents the current value of MCCA Access Fraction at the mesh STA rounded down (floor) to the nearest multiple of (1/256). The MCCA Access Fraction Limit field represents the maximum MCCA access fraction allowed at the mesh STA. This number is always a multiple of (1/255).
The MaxTrack is an eight bit unsigned number field. It expresses the maximum number of MCCAOP Reservations that a mesh STA can track.
The TX-RX Report Present is a one bit field. It is set to 1 if a TX-RX Report is present in the MCCAOP Advertisement and set to 0 if no TX-RX Report is present.

The Broadcast Report Present is a one bit field. It is set to 1 if a Broadcast TX-RX Report is present in the MCCAOP Advertisement and set to 0 if no Broadcast TX-RX Report is present.

The Interfering Report Present is a one bit field. It is set to 1 if an Interfering Times Report is present in the MCCAOP Advertisement and set to 0 if no Interfering Times Report is present.

The Partial Report field is a one bit field. It is set to 0 if the Advertisement element includes all known reservations and it is set to 1 if the Advertisement element does not include all known reservations.

· MCCAOP Reservation Teardown element

The MCCAOP Reservation Teardown element is used to announce the teardown of an MCCAOP Reservation. Its format is shown in Figure s32 (MCCAOP Reservation Teardown element

)
. 

	Element ID


	Length


	MCCAOP 

Reservation ID
	MCCAOP 

Owner

	Octets: 1
	1
	1
	6

	· MCCAOP Reservation Teardown element


The Element ID is set to the value given in Table 7-26 (Element IDs) for this information element. The Length is variable and set to 1 or 7 octets.

An MCCAOP Reservation Teardown element is transmitted by either the MCCAOP owner or the MCCAOP responder of a MCCAOP Reservation to tear down the MCCAOP Reservation. The MCCAOP Owner field is an optional field that indicates the MAC address of the MCCAOP owner. This field is only included if the information element is transmitted by the MCCAOP responder. The MCCAOP Reservation Teardown element is transmitted in Beacon frames or group addressed MCCA action frames. 

· MCCA Setup Request frame format

The MCCA Setup Request frame is used to request the setup of a set of MCCAOPs. It is transmitted by a mesh STA with dot11MCCAActivated set to a neighbor peer mesh STA with dot11MCCAActivated set. This frame is transmitted using individual addresses. The frame body of an MCCA Setup Request frame contains the information shown in Table s24 (MCCA Setup Request frame body).

	· MCCA Setup Request frame body 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Action
	

	· 
	MCCA Setup Request element
	

	Last
	Vendor Specific
	Optionally present: one or more vendor-specific information elements. This information element follows all other information elements.


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

The Action field is set to the value in Table s22 (Mesh Resource Coordination Action field values) for this action frame type.

The MCCA Setup Request element is described in 7.3.2.95 (

MCCAOP Setup Request element

)
.

· MCCA Setup Reply frame format

The MCCA Setup Reply frame is used to reply to an MCCAOP Setup Request. It is transmitted by a mesh STA with dot11MCCAActivated set to a neighbor peer mesh STA with dot11MCCAActivated set. This frame is transmitted using individual addresses. The frame body of an MCCA Setup Reply frame contains the information shown in Table s25 (MCCA Setup Reply frame body).

	· MCCA Setup Reply frame body 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Action
	

	· 
	MCCA Setup Reply element
	

	Last
	Vendor Specific
	Optionally present: one or more vendor-specific information elements. This information element follows all other information elements.


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

The Action field is set to the value in Table s22 (Mesh Resource Coordination Action field values) for this action frame type.

The MCCA Setup Reply element is described in 7.3.2.96 (

MCCAOP Setup Reply element

)
.

· MCCAOP Advertisement Request frame format

The MCCAOP Advertisement Request frame is transmitted by a mesh STA with dot11MCCAActivated set to request MCCA advertisements from neighbor peer mesh STAs. The frame body of an MCCAOP Advertisement Request frame is shown in Table s26 (MCCAOP Advertisement Request frame body).

	· MCCAOP Advertisement Request frame body 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Action
	

	Last
	Vendor Specific
	Optionally present: one or more vendor-specific information elements. This information element follows all other information elements.


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

The Action field is set to the value in Table s22 (Mesh Resource Coordination Action field values) for this action frame type.

· MCCAOP Advertisements frame format

The MCCAOP Advertisements frame is transmitted by a mesh STA with dot11MCCAActivated set to one or more neighbor peer mesh STAs with dot11MCCAActivated set. This frame is transmitted using group addresses or individual addresses. The frame body of an MCCAOP Advertisements frame contains the information shown in Table s27 (MCCAOP Advertisements frame body).

	· MCCAOP Advertisements frame body 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Action
	

	· 
	MCCA Advertisements element
	

	Last
	Vendor Specific
	Optionally present: one or more vendor-specific information elements. This information element follows all other information elements.


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

The Action field is set to the value in Table s22 (Mesh Resource Coordination Action field values) for this action frame type.

The MCCAOP Advertisements element is described in 7.3.2.97 (MCCAOP Advertisements element

)
.

· MCCAOP Reservation Teardown frame format

The MCCAOP Reservation Teardown frame is transmitted by a mesh STA with dot11MCCAActivated set to one or more neighbor peer mesh STAs with dot11MCCAActivated set. This frame is transmitted using group addresses or individual addresses. The frame body of an MCCAOP Reservation Teardown frame contains the information shown in Table s28 (MCCAOP Reservation Teardown frame body).

	· MCCAOP Reservation Teardown frame body 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Action
	

	· 
	MCCA Reservation Teardown element
	

	Last
	Vendor Specific
	Optionally present: one or more vendor-specific information elements. This information element follows all other information elements.


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

The Action field is set to the value in Table s22 (Mesh Resource Coordination Action field values) for this action frame type.

The MCCAOP Reservation Teardown element is described in 7.3.2.98 (

MCCAOP Reservation Teardown element

)
.

Change the first paragraph of Clause 9 as following:

· MAC sublayer functional description

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. These functions are expanded on in 9.2 (DCF), 9.3 (PCF), and 9.9 (HCF), and 9.9a (MCF). Fragmentation and defragmentation are defined in 9.4 and 9.5. Multirate support is addressed in 9.6. A number of additional restrictions to limit the cases in which MSDUs are reordered or discarded are described in 9.7. Operation across regulatory domains is defined in 9.8. The Block Ack mechanism is described in 9.10. The No Ack mechanism is described in 9.11. The protection mechanism is described in 9.13.

· MAC architecture

Insert the following text to the end of 9.1:

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

Insert the following text to the end of 9.1: Replace Figure 9.1 with the following Figure
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· Hybrid coordination function (HCF)

· HCF contention-based channel access (EDCA)

Change the second paragraph in 9.1.3.1 as shown:

· The following text is based on the amendment by 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 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. 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 or at the mesh STA.
Change the second to last paragraph in 9.1.3.1 as shown:

The management frames shall be sent using the access category AC_VO without being restricted by admission control procedures. A QoS STA or mesh STA shall also send management frames using the access category AC_VO before associating with any BSS, 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. For the purpose of determining the proper AC for an RTS frame, the RTS frame shall inherit the UP of the data or management frame(s) that are included in the frame exchange sequence where the RTS is the first frame.

Insert the following new subclause after the 9.1.3.2:

· 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. The MCF uses both a contention-based channel access method, defined by the enhanced distributed channel access (EDCA) mechanism for contention-based transfer and a controlled channel access, referred to as the Mesh Coordinated Channel Access (MCCA) mechanism, that optimizes frame exchanges in the MBSS. The operation rules of the EDCA are defined in 9.9.1. The operation rules of the MCCA are defined in 9.9a.3 (MCF controlled channel access (MCCA)).

· Multirate support

· The subclause numbering is based on the amendment by 11n.

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.4.2.1 (Overview).

Mesh STAs should adopt the mandatory PHY rates as the default BSSBasicRateSet to reduce the risk that candidate peer mesh STA utilizes different BSSBasicRateSet. If the mesh STA is also a 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 fifth paragraph in 9.9.1.2 as shown:

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). A QoS AP may send broadcast/multicast group addressed frames without using any protection mechanism. In a QoS IBSS, or in an MBSS, or when dot11OCBEnabled is true, broadcast/multicast group addressed frames shall be sent one at a time, and backoff shall be performed after the transmission of each of the broadcast/multicast group addressed frames.

· EDCA backoff procedure

Change the second to last dashed list item in 9.9.1.5 as shown:

· The lettered list is changed to dashed list based on the amendment by 11n.

· If the QSRC[AC] or the QLRC[AC] for the QoS STA or mesh STA has reached dot11ShortRetryLimit or dot11LongRetryLimit respectively, CW[AC] shall be reset to CWmin[AC].

· Retransmit procedures

Change the text in 9.9.1.6 as shown:

QoS STAs and mesh STAs shall maintain a short retry counter and a long retry counter for each MSDU, A-MSDU or MMPDU that belongs to a TC requiring acknowledgment. The initial value for the short and long retry counters shall be zero. QoS STAs and mesh STAs also maintain a short retry counter and a long retry counter for each AC. They are defined as QSRC[AC] and QLRC[AC], respectively, and each is initialized to a value of zero. 

After transmitting a frame that requires acknowledgment, the STA shall perform either of the acknowledgment procedures as appropriate and as defined in 9.2.8 and 9.10.3. The short retry count for an MSDU, A-MSDU that is not part of a Block Ack agreement or for an MMPDU shall be incremented every time transmission of a frame of length less than or equal to dot11RTSThreshold fails for that MSDU, A-MSDU or MMPDU. QSRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length less than or equal to dot11RTSThreshold fails. This short retry count and the QoS STA QSRC[AC] and mesh STAs OSRC[AC] shall be reset when an A-MPDU or frame of length less than or equal to dot11RTSThreshold succeeds. The long retry count for an MSDU or A-MSDU that is not part of a Block Ack agreement or for an MMPDU shall be incremented every time transmission of a MAC frame of length greater than dot11RTSThreshold fails for that MSDU, A-MSDU or MMPDU. QLRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length greater than or equal to dot11RTSThreshold fails. This long retry count and the QLRC[AC] shall be reset when an A-MPDU or frame of length greater than dot11RTSThreshold succeeds. All retransmission attempts for an MPDU that is not sent under a Block Ack agreement and that has failed the acknowledgment procedure one or more times shall be made with the Retry field set to 1 in the data or management frame.

Retries for failed transmission attempts shall continue until the short retry count for the MSDU, A-MSDU or MMPDU is equal to dot11ShortRetryLimit or until the long retry count for the MSDU, A-MSDU or MMPDU is equal to dot11LongRetryLimit. When either of these limits is reached, retry attempts shall cease, and the MSDU, A-MSDU or MMPDU shall be discarded. 

For internal collisions occurring with the EDCA access method, the appropriate retry counters (short retry counter for MSDU, A-MSDU or MMPDU and QSRC[AC] or long retry counter for MSDU, A-MSDU or MMPDU and QLRC[AC]) are incremented. For transmissions that use Block Ack, the rules in 9.10.3 also apply. STAs shall retry failed transmissions until the transmission is successful or until the relevant retry limit is reached. 

With the exception of a frame belonging to a TID for which Block Ack is set up, a QoS STA or a mesh STA shall not initiate the transmission of any management or data frame to a specific RA while the transmission of another management or data frame with the same RA and having been assigned its sequence number from the same sequence counter has not yet completed to the point of success, retry fail, or other MAC discard (e.g., lifetime expiry). 

QoS STAs and mesh STAs shall maintain a transmit MSDU timer for each MSDU passed to the MAC. The MIB attribute dot11EDCATableMSDULifetime specifies the maximum amount of time allowed to transmit an MSDU for a given AC. The transmit MSDU timer shall be started when the MSDU is passed to the MAC. If the value of this timer exceeds the appropriate entry in dot11EDCATableMSDULifetime, then the MSDU, or any remaining, undelivered fragments of that MSDU, shall be discarded by the source STA without any further attempt to complete delivery of that MSDU.

When A-MSDU aggregation is used, the HT STA maintains a single timer for the whole A-MSDU. The timer is restarted each time an MSDU is added to the A-MSDU. This ensures that no MSDU in the A-MSDU is discarded before a period of dot11EDCATableMSDULifetime has elapsed.

Insert the following new subclause after 9.9:

· 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 MCCAOPs. 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 MCCAOP is an advance reservation for the time interval for its transmission by means of an MCCA Opportunity Reservation (see 9.9a.3 (MCF controlled channel access (MCCA))). An EDCA TXOP and an MCCAOP shall not exceed dot11MaxDwellTime (if using an FH PHY).

· 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

Mesh Coordinated Channel Access (MCCA) is an optional access method that allows mesh STAs that support 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 can be used by a subset of mesh STAs in an MBSS. However, MCCA connections can only be setup among mesh STAs that operate on the same channel and that are in MCCA enabled mode. The performance of MCCA may be impacted by devices that do not respect MCCAOP reservations.

MCCA capable mesh STAs use management frames to make an advance reservation for transmissions. Via MCCA reports, they advertise these advance reservations to their neighbors. The MCCA capable 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. The MCCAOP owner and the MCCAOP responders access the WM during these MCCAOPs using HCF contention-based channel access (EDCA) described in 9.9.1 (HCF contention-based channel access (EDCA)).

In order to use MCCA, a mesh STA maintains synchronization with its neighboring mesh STAs. Mesh STAs that use MCCA share a DTIM interval of common length Addition-ally, a mesh STA shall track the reservations of its neighboring mesh STAs.

NOTE— In this clause, the frame whose RA field is set to individually address is referred to as an individually addressed frame. The DA field of the individually addressed frame in this context may not be set to an individual address, if the frame uses 4 address or 6 address format. Similarly, frames whose RA are set to a group address are referred to as group addressed frames, in this subclause.

· MCCA operation process

The mesh STA that decides to use MCCA shall scan the current operating channel for dot11MCCAScanDuration. During the scan operation, the mesh STA shall not initiate or accept new MCCAOPs, but the mesh STA shall set the MCCA Enabled bit to 1 in Beacon and Probe Response frames it transmits. The mesh STA shall transmit a MCCAOP Advertisements frame to neighbor mesh STAs with dot11MCCAActivated set and do not listen to the Beacons from the mesh STA. After the mesh STA has scanned the channel for dot11MCCAScanDuration it may initiate and accept MCCAOP Reservations.

A mesh STA with dot11MCCAActivated set may discover other neighboring mesh STAs with dot11MCCAActivated set by receiving a Beacon, Probe Response, or MCCAOP Advertisements frames from the neighboring mesh STAs.

· MCCA opportunity (MCCAOP)

An MCCAOP is a period of time, defined by a target transmission starting time and a duration, set up between an MCCAOP owner and one (for individually addressed frames) or more (for group addressed frames) MCCAOP responders for frame transmissions. MCCAOPs are setup by means of the procedure defined in 9.9a.3.8 (MCCAOP setup procedure). Once an MCCAOP is setup,

· Access to the channel by MCCA-supporting mesh STAs is governed by the procedures in 9.9a.3.11 (Access during MCCAOP).

· The MCCAOP is advertised according to the procedures in 9.9a.3.9 (MCCAOP Advertisements). 

· MCCAOP Reservations

An MCCAOP Reservation specifies one or more MCCAOPs by means of the MCCAOP Reservation field defined in 7.3.1.38 (MCCAOP Reservation field). The target transmission starting times of these MCCAOPs are specified relative to the start of the DTIM interval of the reporting mesh STA. These MCCAOPs have a common duration.

The Periodicity subfield of the MCCAOP Reservation field indicates the periodicity of the MCCAOPs re-served via the reservation. If the Periodicity field equals 0 then the MCCAOP Reservation specifies one MCCAOP located in the DTIM interval of the MCCAOP owner following the successful completion of the MCCAOP setup procedure described in 9.9a.3.8 (MCCAOP setup procedure).

If the Periodicity field is positive then the MCCAOP Reservation specifies one or more MCCAOPs repeated in each DTIM intervals of the MCCAOP owner following the successful completion of the MCCAOP setup procedure until the MCCAOP Reservation is torn down.

The locations within each DTIM interval of the MCCAOPs specified in the MCCAOP Reservation are specified relative to the start of the DTIM interval of the reporting mesh STA, as described in 7.3.1.38 (MCCAOP Reservation field). If a mesh STA adjusts its TBTT, e.g., in response to a TBTT Adjustment Request, it shall adjust the Reports accordingly by modifying the MCCAOP Offset of each of the reported MCCAOP Reservations.

The set of MCCAOP Reservations in which a mesh STA is involved as an MCCAOP owner or an MCCAOP responder are referred to as the TX-RX times of this mesh STA.

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 MCCAOP owner’s MAC address uniquely identify the MCCAOP Reservation in the mesh BSS. The MCCAOP Reservation ID is an 8-bit unsigned number. If this MCCAOP Setup Request is for the individually addressed transmission, the MCCAOP Reservation ID is between 0 and 127. If this MCCAOP Setup Request is for the group addressed transmission, the MCCAOP Reservation ID is between 128 and 254. The special value of MCCAOP Reservation ID, when all bits are set to 1, is used to indicate all MCCAOPs.

· Neighborhood MCCAOP times at a mesh STA

In a mesh STA’s mesh neighborhood, all the TX-RX Times and Broadcast Times reported by its neighbors, as described in 9.9a.3.9 (MCCAOP Advertisements), form a set of MCCAOPs that are already being used in the neighborhood. These times are referred to as Neighborhood MCCAOP times for the mesh STA. In effect, 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, are either transmitters or receivers.

A mesh STA shall track at least MaxTrack MCCAOP Reservations, including its own. The value for MaxTrack is advertised in the MCCA Information field of the MCCAOP Advertisements. These tracked MCCAOP Reservations are advertised as described in Clause 9.9a.3.9. No new MCCAOPs may be set up by the mesh STA during these tracked MCCAOP reservation, as specified in 9.9a.3.8 (MCCAOP setup procedure). 9.9a.3.11 (Access during MCCAOP) specifies the access to the medium during the tracked Neighborhood MCCAOP Times.

· Interfering Times for a mesh STA

Through the Interfering Times Report in its MCCAOP Advertisements, a mesh STA reports MCCAOP Reservations that its neighbors have advertised in their TX-RX Reservation Reports and in their Broadcast Reservation Reports and in which it is not involved itself. These times shall not be used for a new MCCAOP with the reporting mesh STA as they may experience interference as specified in 9.9a.3.8 (MCCAOP setup procedure).

The Interfering Times are directly derived from neighbor peer mesh STAs’ TX-RX Times Report. The Interfering Times Report reflects the latest TX-RX Times Reports from the neighbor peer mesh STAs.

· MCCA access fraction (MAF)

The MCCA Access Fraction at a mesh STA is the ratio of the total duration of its Neighborhood MCCAOP Times, defined in 9.9a.3.5 (Neighborhood MCCAOP times at a mesh STA), in a DTIM interval to the duration of the DTIM interval. This parameter is reported in the MCCA Information field in the MCCAOP Advertisements element. The maximum value for the MAF that is allowed at a mesh STA is specified by the dot11MAFlimit. The dot11MAFlimit is copied into the MCCA Access Fraction Limit field of the MCCA Information field in the MCCAOP Advertisements element. 

The MAF and MAF Limit may be used to limit the use of MCCA in a mesh STAs mesh neighborhood, as specified in 9.9a.3.8 (MCCAOP setup procedure). Before attempting to set up an MCCAOP Reservation with a peer mesh STA, a mesh STA is required to ensure that the new MCCAOP Reservation does not cause the MAF of itself or any of its neighbor mesh STAs to exceed the MAF Limit. An MCCAOP Setup Request shall be refused by the intended MCCAOP responder if the MAF limit of its own neighbors is exceeded due to the new setup. 

· MCCAOP setup procedure

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

· The MCCAOP owner builds a map of Neighborhood MCCAOP times in the DTIM interval after hearing Advertisements from all of its neighbor mesh STAs with dot11MCCAActivated is true. If no advertisement was heard from a neighbor mesh STA in the last dot11MCCAdvertPeriodMax DTIM intervals or if the partial information bit was set in the MCCA information field of the most recent advertisement the mesh STA may request for an MCCAOP Advertisement from the neighbor mesh STA.

· Based on traffic characteristics, it determines the MCCAOP Reservation. The MCCAOP parameters shall be chosen so that they they satisfy the following conditions:

1. The reservation does not overlap with the Neighborhood MCCAOP Times of the MCCAOP owner 
2. The reservation does not overlap with the Interfering Times of the intended MCCAOP responder or responders 
3. The reservation does not overlap with known Beacon transmission times of itself or one of its neighbor peer mesh STAs.
4. The reservation does not overlap with known Beacon transmission times of HCCA times of neighbor APs

5. he Reservation does not cause the MAF limit to be exceeded for either itself or its peer mesh STAs.

· If the conditions in b) are satisfied and if the MCCA Reservation is intended for individually addressed frames, the MCCAOP owner transmits an MCCAOP Setup Request element to the intended MCCAOP responder with chosen MCCAOP starting times and duration.

· If the conditions in b) are satisfied and if the MCCA Reservation is intended for group ad-dressed frames, the MCCAOP owner transmits an MCCAOP Setup Request to the intended MCCAOP responders. Such MCCAOP Setup Requests may be sent in individually addressed frames or group addressed frames.

f) The MCCAOP responder verifies the following conditions:

1. The MCCAOP Reservation does not overlap with its Neighborhood MCCAOP Times excluding those for which the intended MCCAOP owner itself is the owner. 
2. The MCCAOP Reservation does not overlap with known Beacon transmission times by itself or its neighbor peer mesh STAs. 
3. The reservation does not overlap with known Beacon transmission times of HCCA times of neighbor APs

4.  The MCCAOP Reservation does not cause the MAF limit to be exceeded for itself or its peer mesh STAs. 

If the conditions are met, the responder shall send an MCCAOP Setup Reply frame to the MCCAOP owner with the MCCA Reply Code set to Accept.

· If the MCCAOP request is for individually addressed transmissionsand the conditions in f) are not satisfied, the responder may calculate an alternative MCCAOP Reservation and include it in the MCCAOP Reservation field of the MCCAOP Setup Reply element.

· If the MCCAOP request is for group addressed transmissions, and the conditions in f) are not met, the responder sends an MCCAOP Setup Reply frame to the MCCAOP owner with the MCCA Reply Code set to indicate rejection of the MCCAOP Setup Request
· If the MCCAOP responder accepts a Setup Request for a group addressed Reservation, it shall include the reservation into its MCCAOP advertisements only after the MCCAOP advertisement from the owner of the Broadcast MCCAOP is received.

· If the MCCAOP owner receives an MCCA Setup Reply frame with MCCAOP Setup 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, the mesh STA may consider this alternative in its modified MCCAOP Setup Request.

· MCCAOP Advertisements 

A mesh STA with dot11MCCAActivated set shall track up to MaxTrack Reservations including its own reservations. It shall advertise the tracked reservations in the TX-RX, Broadcast, and Interfering Times using the MCCAOP Advertisements element, at least once in dot11MCCAdvertPeriodMax DTIM intervals.It need not report all reservations in each MCCAOP Advertisements element. If it reports only a subset of the reservations, then this shall be indicated by setting the Partial Report field in the MCCAOP Information field to 1. This can be useful, e.g. when the mesh STA advertizes new reservations only.
These advertisements shall be transmitted in Beacon frames or MCCA action frames. The advertised times may include:

· TX-RX Times Report:

· All MCCAOP times for individually addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· HCCA times for which the mesh STA is the transmitter.

· 
· Broadcast Times Report:

· All MCCAOP times for group addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· Known Beacon transmissions Times for which the mesh STA is either the transmitter or the receiver. 
· Interfering Times Report:

· TX-RX and Broadcast times reported by the mesh STA’s neighbor peer mesh STAs excluding those times for which the mesh STA is either the MCCAOP owner or the MCCAOP responder.

Each of the reports shall consist of a number of reported MCCAOP Reservations, as described in 7.3.2.97 (MCCAOP Advertisements element). If a mesh STA adjusts its TBTT, e.g., in response to a TBTT Adjustment Request, it shall adjust the Reports accordingly by modifying the MCCAOP Offset of each of the reported MCCAOP Reservations. If a mesh STA adjusts its timing offset value with respect to a peer mesh STA, as specified in Clause 11C.12.2.2, it shall adjust the Reports accordingly by modifying the MCCAOP Offset of each of the reported MCCAOP Reservations.
· MCCAOP Reservation teardown

Either the MCCAOP owner or the MCCAOP responder may initiate a teardown by transmitting the MCCAOP Reservation Teardown frame to the other communicating end. A teardown shall be initiated when either MCCAOP owner or MCCAOP responder learn of a conflicting MCCAOP Reservation and if the MAC address of the owner of this conflicting Reservation, in reverse order, evaluates to a higher value than the MAC address of the MCCAOP owner, in reverse order. After a teardown, the MCCAOP owner and MCCAOP responder stop advertising the MCCAOP Reservation in their TX-RX times.

The transmitter of the teardown assumes a successful teardown and stops advertising the MCCAOP Reservation in its TX-RX Times Report if any of the following happens:

· Its MCCAOP Reservation Teardown frame is successfully Acked.

· The advertisement of the receiver of the teardown does not include the MCCAOP Reservation

· The receiver of the teardown is unreachable for greater than dot11MCCAOPtimeout time

The receiver of the teardown assumes a successful teardown and stops advertising the MCCAOP Reservation in its TX-RX Times Report if any of the following happens:

· Its MCCAOP Reservation Teardown frame is successfully Acked.

· The advertisement of the transmitter of the teardown does not include the MCCAOP Reservation.

· The transmitter of the teardown is inactive for greater than dot11MCCAOPtimeout time.

A teardown shall be assumed by the MCCAOP owner when the MCCAOP responder has been unreachable for greater than dot11MCCAOPtimeout time. A teardown shall be assumed by the MCCAOP responder when the MCCAOP owner has been inactive for greater than dot11MCCAOPtimeout time. 
After a teardown, the MCCAOP owner and responder will stop advertizing the MCCAOP Reservation 
· Access during MCCAOP

· General

The access behavior for mesh STAs with dot11MCCAActivated set during the Neighborhood MCCAOP times is described in 9.9a.3.11.3 (Access by non-owners of MCCAOP).

· Access by MCCAOP Owners

An MCCAOP owner shall attempt to access the channel during the time set up for the MCCAOP and obtain a TXOP using EDCA contention and backoff parameters for the Access Category of the MSDU as defined in 9.9.1.3. The MCCAOP owner can foreshorten any reservation period by transmitting frames available under EDCA, see 9.9.1, that set the NAV at a receiving stations. These frames not only set the NAV of the receiving station, but also the time period during which the receiving station is blocked from accessing the medium due to the reservation.

A mesh STA successfully obtains a TXOP when the mesh STA completes a frame exchange with the receiver of the MSDU. If the mesh STA successfully obtains a TXOP, it may transmit until the EDCA TXOP limit for the Access Category of the MSDU is reached. If the mesh STA reaches the TXOP limit before the end of the MCCAOP, the mesh STA may transmit additional MSDU(s), if any are ready to be transmitted, using EDCA.

If a mesh STA accesses the channel during the MCCAOP but fails to obtain either an initial or a subsequent TXOP, the mesh STA shall perform the backoff procedure specified in 9.9.1.5. 

After a mesh STA successfully obtains the TXOP, if there are multiple MSDUs to be transmitted, the transmission and retransmission rules for multiple MSDU transmission shall use the rules specified in 9.9.1.4 and 9.9.1.6. 

· Access by non-owners of MCCAOP

A mesh STA with dot11MCCAActivated is true shall maintain a Reservation Allocation Vector (RAV) for each reservation in its Interfering Times. A RAV is set when a corresponding MCCAOP starts and it is initialized to the duration of the MCCAOP given in the Duration field of the MCCAOP Reservation. The RAVs are implemented as timers. They expire when they reach 0.

RAVs are set in addition to the NAV. At any time, both the NAV and the non-zero RAVs inhibit access to the medium. 

A mesh STA may update its RAV upon receipt of a NAV setting frame that originates from either the owner or the responder of the reservation that is associated with the RAV. The rules for this are the same as for standard NAV resetting operation and are as described in 9.9.2.1. The RAV is not adjusted upon receipt of any NAV setting frame by other stations than the reservation owner or responder.

An EDCA TXOP of a mesh STA with dot11MCCAActivated set shall not extend across any MCCAOP in its neighborhood MCCAOP times.
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