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Insert the following text after Section 5.4.7.2:
5.4.7.2.1  Backhaul wireless mesh operation

A collection of MPs and MAPs can establish a wireless mesh backhaul network.  Access to the wireless medium by mesh points is coordinated with access by the stations supported by the MAPs.  Multiple MAPs can operate within interference range of one another, capable of multi-BSS aggregate throughput through multi-channel operation.   Points of traffic concentration, like mesh points in the neighborhood of the interconnection of the wireless mesh to the wired network, avoid potential bottlenecks through the multi-radio interface capability.  

Mesh points can co-exist with independent WLANs operating on the same wireless channel(s) by adhering to the rules of the legacy MAC protocol.   Mesh points observe CCA and virtual carrier sense functions, thus providing NAV protection to legacy devices.

Modify the text in Subclause 5.4.7.3 as follows:

5.4.7.3 Multi-Channel and Multi-Radio Operation in a WLAN Mesh

In its simplest form, a WLAN Mesh operates only on one channel. For multi-channel operation, devices either need multiple radios or channel switching capability. Devices with more than one radio interface tune each radio interface to a different channel. Optionally, multiple-radio devices can switch their physical channels on demand in order to achieve better channel utilization and throughput.  Multiple-radio devices may transmit simultaneously on adjacent channels, without experiencing adjacent channel interference, thus increasing link throughput.  Optionally, devices with switching capability can dynamically switch to any of the available channels for a short period. An overview of the resulting multi-channel operation is provided here.

Add the following text after Subclause 5.4.7.3.2 as follows:
5.4.7.3.2 …

5.4.7.3.3 Common Control Channel Protocol

The Common Control Channel (CCC) protocol enables multi-channel and multi-radio operation of devices with a multiple radio interface.  A detailed description of CCC appears in Section 11A9.  CCC enables a collection of mesh points to select the channel used for the transmission of data traffic from a pool of channel(s).   Access to a multi-channel pool increases the aggregate throughput of a wireless mesh.  

Multiple-radio operation is necessary for the higher data rate required of mesh points in an area of traffic concentration in order to avoid bottlenecks.  Multiple data radios collocated on the same device can use adjacent channels without experiencing adjacent channel interference.  Unrestricted use of data channels results in a greater aggregate throughput than would be possible if only use of non-adjacent channels were allowed at a given device.
The choice of a data channel to be used by a pair of mesh points can be made either on a long-term basis or can change based on channel availability.  On demand data channel assignment leads to better channel utilization and higher throughput.  In either case, a data channel is reserved on a per-TXOP basis through the exchange of control messages on the control channel, which is the common channel in a UCG.  In addition to providing coordination for the reservation of data channels, the control channel can be used also for the transmission of data traffic.   Adjacent channel interference between the control and data radios collocated at a mesh point is avoided by selecting data channels that are not adjacent to the control channel.

A radio monitors the control channel continually to enable   MPs to be aware at all times of the reservations made for the various data channels. With information on the availability of all channels, reservations can be made without any time restrictions and without the need to synchronize MPs or stations.  In addition to simplifying implementation, the time flexibility of channel reservations increases the utilization of data channels and reduces transmission delays.  The  constant availability of a radio interface on the control channel also helps observe virtual carrier sense for that channel. 

As with the existing WLAN standard, NAV protection is extended to all devices, including CCC and non-CCC MPs and MAPs, legacy APs and stations, regardless of whether the latter are associated with a mesh or operate independently.  The availability of a radio interface for a data channel enables monitoring of data channels prior to their reservation. Information from NAV-setting frames received on a data channel is incorporated into the channel’s NAV, together with control information received on the control channel.  

MAPs can use the same radio interface for WDS and BBS traffic in a flexible way.  An MAP can silence its BSS stations when the radio interface is used for WDS traffic by setting the Duration field on a CF-Poll sent to self on the BSS channel equal to the length of the WDS reservation.  Mesh points will ignore such a frame, while stations in the BSS will set their NAV and refrain from transmitting for the specified duration.  

Any of the eligible data channels – that is, channels not adjacent to the control channel – can be selected for use by the data radio interfaces of a device.  Adjacent channel interference is avoided when data radios are collocated in the same device by ensuring that, at any point in time, the device either transmits or receives on adjacent channels.  In addition, acknowledgement of a transmission to/from such a device must have the form of a Block Ack sent on the control channel at the end of the TXOP.  If a device does not support the capability to send an acknowledgement on the control channel, it will not transmit /receive on adjacent data channels.  

Devices that support the CCC protocol can communicate with other CCC and with non-CCC devices.  Communication with a CCC peer can occur either on the control channel or on data channels, while communication with non-CCC devices occurs only on the control channel.  Devices that support the CCC protocol and the capability for acknowledgement on the control channel indicate this by setting the ‘CCC access capability’ field accordingly in the WLAN mesh capability information element (IE).  Devices requiring acknowledgements on the control channel will indicate this by sending the ADDCA action frame to its CCC peers.

Insert the following text following Clause 7.2.1.10:

7.2.1.11 CC-RTS frame format

The frame format for the CC-RTS frame is as defined in Figure C1.


Figure C1— CC-RTS frame

The RA field of the CC-RTS frame is the address of the MP, on the WM, that is the intended immediate recipient of the TXOP.  

The TA field is the address of the MP transmitting the CC-RTS frame.  

The duration value is the time, in microseconds, required to transmit one CC-CTS frame, plus one SIFS interval.  If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer. For a CC-RTS frame sent in response to a CC-CTS frame with Reservation Duration value equal to 0, the duration value is set to 0.  

The Channel ID is the channel number of the channel selected for transmission of the TXOP.

The Reservation Duration value is the time, in microseconds, required for the TXOP.  If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer.  

For transmissions made under EDCA, the Reservation Duration is the time required to transmit the TXOP plus the AIFS value corresponding to the AC of the TXOP.   If transmission of the TXOP on the reserved channel is to be preceded by a RTS/CTS, the Reservation Duration will be set to the time required to transmit the TXOP, plus the AIFS value corresponding to the AC of the TXOP, plus the time required to transmit a RTS frame, plus the time required to transmit a CTS frame, plus two SIFS.

For transmissions made under HCCA, the Reservation Duration value is the time, in microseconds, required for the TXOP.
7.2.1.12 CC-CTS frame format

The frame format for the CC-CTS frame is as defined in Figure C2.


Figure C2—CC-CTS frame

When the CC-CTS frame follows a CC-RTS frame, the RA field of the CC-CTS frame is copied from the TA field of the immediately previous CC-RTS frame to which the CC-CTS is a response. When the CC-CTS is the first frame in a frame exchange, the RA field is set to the MAC address of the transmitter.

For all CC-CTS frames sent in response to CC-RTS frames, the value in the Duration field is the time required to complete the CC-RTS/CC-CTS handshake.  For a CC-CTS frame with a non-zero Reservation Duration value, the the value in the Duration field is 0.  For a CC-CTS frame with Reservation Duration value equal to 0, the duration value is the time, in microseconds, required to transmit one CC-RTS frame, plus one SIFS interval.  If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer.

For all CC-CTS frames sent in response to CC-RTS frames, the Channel ID of the CC-CTS frame is copied from the Channel ID field of the immediately preceding CC-RTS frame to which the CC-CTS is a response.  If the CC-CTS frame is the first frame in the exchange to reserve a channel for transmission of a TXOP, the Channel ID is the channel number of the channel selected for the TXOP.

For all CC-CTS frames sent in response to CC-RTS frames, the Reservation Duration value is the value obtained from the Reservation Duration field of the immediately preceding CC-RTS frame if the reservation is accepted, and is set to 0 if the reservation is declined.  If the CC-CTS frame is the first frame in the exchange to reserve a channel for transmission of a TXOP, the Reservation Duration value is the time, in microseconds, required for the TXOP.  If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer.

7.3.1.9 Status Code field

Add and modify the following rows to Table 23 – Status Codes:


7.3.1.11 Action field

Add the following row to Table 24 - Category values: 


7.3.2.35  WLAN Mesh Capability element

In Figure S13 – WLAN Mesh Capability Element, add the following column:


Add the following row to Table s1: WLAN Mesh Capability Element 


Add the following text at the end of Subclause 7.3.2.35:

The CCC Access field includes 2 sub-fields
	Bits: 0
	1
	5-7

	CCC capable 
	CC-Ack capable
	Reserved


Figure s18: CCC Access Field

If set to 1, the “CCC capable” sub-field indicates that the MP can send and receive TXOPs on a channel other than the control channel.  Otherwise, all transmissions to/from this MP must occur on the control channel.  

A value of 1 in the “CC-ACK capable” sub-field indicates that the MP can send and receive Block Acks on the control channel.  Otherwise, all acknowledgements to/from this MP must occur on the channel of transmission of the WDS traffic.  

Add the following text after subclause 7.4.7.10
7.4.7.11 CC-Ack Action frame details

The ADDCA frames are used to set up CC-Ack for a specific MP pair. The Action field values associated with each frame format within the CC-Ack category are defined in Table C3.

Table C3—CC-Ack Action field values


7.4.7.11.1 ADDCA Request frame format

An ADDCA Request frame is sent by an originator of a TXOP transmission that requires C- Ack to another MP. The frame body of an ADDCA Request frame contains the information shown in Table C4

Table C4—ADDCA Request frame body

.

The Category field is set to 4 (representing CC-Ack).

The Action field is set to 0 (representing ADDCA request).

7.4.7.11.2 ADDCA Response frame format

An ADDCA Response frame is sent on the control channel in response to an ADDCA Request frame. The frame body of an ADDCA Response frame contains the information shown in Table C5

Table C5—ADDCA Response frame body


.

The Category field is set to 4 (representing CC-Ack).

The Action field is set to 1 (representing ADDCA response).

The Status Code field is specified in Table 23.

7.4.7.11.3 DELCA frame format

An DELCA frame is sent on the control channel in order to end the CC-Ack agreement between a MP pair.  Either member of the pair can send a DELCA frame.  The frame body of a DELCA frame contains the information shown in Table C6

Table C6— DELCA frame body


.

The Category field is set to 4 (representing CC-Ack).

The Action field is set to 2 (representing DELCA).

Add the following text after Subclause 11A.8:

11A.9 The CCC MAC protocol

The Common Control Channel (CCC) protocol defines a flexible channel access architecture that works with arbitrary mixtures of devices having one, one-and-a-half and several radios per node and accessing different numbers of channels.  It is based on distributed prioritized contention-based medium access, which reduces to the IEEE 802.11e EDCA MAC protocol for single-channel [and single-radio] devices.  As such, it can be regarded as the natural multi-channel extension of EDCA.  An additional radio [receiver] enables a MP to monitor the activity on all channels carrying data traffic.  Multiple radio devices will be needed to accommodate high traffic concentration experienced in backhaul wireless mesh networks. 

The CCC protocol distinguishes between two logical channel functions, the Control Channel (CC) and the Data Channel (DC).  MPs exchange control and management frames on the control channel.  The data channels carry data traffic.   Both control and data can be sent onto the same single physical channel if a MP is equipped with a single radio.  The CCC protocol in the single radio case reduces to the distributed IEEE 802.11 MAC protocol, with some efficiency enhancements that are optional.  If, on the other hand, a MP has multiple radios, one radio – the ‘control radio’ – is tuned to the control channel.  The remaining radio(s), called the ‘data radio(s),’ are tuned to data channels.   Whereas the control radio may be used for control and data traffic, only data traffic may be sent through the data radio(s).  

Reservations for transmission on the various data channels are made through the exchange of control frames on the control channel.  As extensions of the legacy RTS and CTS messages, the CC- RTS and CC-CTS are used to reserve a data channel for the time it takes to transmit a Transmission Opportunity (TXOP).  A TXOP is a sequence of frames (and their respective acknowledgements) transmitted serially, immediately following a single successful contention-based channel access attempt, as prescribed by the IEEE 802.11e standard. The particular data channel selected for transmission of the TXOP is indicated in a special field on the CC-RTS/CC-CTS.
  A MP keeps track of the length of time for which a channel is reserved in a channel-specific NAV, based on the value of the Duration field of the CC-RTS/CC-CTS.  

Figure C7 illustrates the concept of CC and DC channels, as well as the basic channel access mechanism.  In the illustrated example, the MPs have access to three data channels and the control channel.   Reservation of a data channel may commence shortly before it becomes idle.  The time when this occurs is discerned from the NAV for that channel, maintained by each MP.  Reserving the channel well in advance of its becoming idle, possibly on a first-come-first-served basis, is not desirable when traffic is prioritized.  A lower-priority TXOP/frame that arrives first should not secure a reservation before a subsequent higher-priority TXOP/frame.  DC1 is the first channel to be reserved, shortly before it becomes idle.   Two reservations are secured subsequently on DC2 and DC1 right as the two channels become available.  DC3, which is busy in the meanwhile, does not have a reservation waiting when it becomes available.   It will sit idle until a frame/TXOP arrives,

MPs are aware of the busy/idle status of all channels through the control radio, which monitors both the activity on that channel and the reservations for data channels.  To prevent loss of that information, the assignment of a physical channel to the control radio must be static (that is, it changes infrequently, and only if it becomes necessary).   In contrast, the physical channel assignments of data radio(s) can be dynamic.  This flexibility enables a MP to use any of several data channels based on availability, thus allowing better overall channel utilization.  To be able to monitor the control channel and transmit on a data channel, it is sufficient for a MP to be equipped either with two receivers and one transmitter, or with two full radios.  In the former case, the transmitter must be retuned from the control channel to the data channel before transmitting data.

Aside from these additions and a special form of acknowledgement (which is discussed later), the CCC protocol observes the rules of the distributed random access protocol of IEEE 802.11 and its amendments (DCF and EDCA) for channel access and virtual carrier sensing.   For instance, a MP that secures the reservation of a data channel will transmit on the reserved channel only after listening for a period equal to the arbitration inter-frame space to ensure that the channel is idle.  
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Figure C7 The CCC MAC with three data channels
11A9.2  Transmission Acknowledgements

Successful transmissions can be acknowledged, if desired.  MPs with a single radio (which transmit data on the control channel) can employ any of the acknowledgement forms provided by the 802.11 standard and its amendments.  The same holds for MPs with two radios, one control radio and one data radio, except in certain situations when communicating with a MP with multiple data radios.   

MPs may also transmit a group acknowledgement on the control channel, called the CC-Acknowledgement (CC-ACK), in order to notify the sender of the successful receipt of a TXOP.  The CC-Ack would be used in order to avoid adjacent channel interference, as we explain below.   MPs with multiple data radios that use data channels subject to adjacent channel interference, as well as the MPs communicating with the former, need to use the CC-Ack.   

The ability to use all channels, including adjacent data channels, in multiple-radio devices helps achieve the high throughput needed in backhaul wireless mesh networks.  Multiple radios are useful in MPs where high traffic concentration is expected.
11A9.3
    Avoiding adjacent channel interference

IEEE 802.11 has been allocated multiple non-overlapping channels. (i.e., 3 channels are available in the 2.4 GHz ISM RF band for 802.11b/g and 12 in the 5 GHz U-NII RF band for 802.11a).  These channels can be used simultaneously, if the transmitter of one channel and the receiver of the other have sufficient separation between them to render negligible any interference that would result from energy from the transmitter side lobes spreading out across the spectrum onto the other channel.  When co-locating multiple radios in the same device, the interference arising when the device receives and transmits simultaneously on adjacent (in the RF spectrum) channels is so high that it blocks reception.   

Avoiding use of channels with insufficient RF separation by different radios in the same MP is one way to avert adjacent channel interference.  Another way is to permit use of adjacent channels by co-located radios, but coordinate transmission times in order to avoid receiving and transmitting simultaneously on adjacent channels, subject of course to timing constraints imposed by the MAC protocol.  The first approach imposes no coordination requirements, but reduces the number of channels that are available in a given mesh network.  The second approach leads to shorter delays and greater aggregate throughput, but requires coordination.   

The CCC MAC protocol relies on a combination of the above two approaches in order to avoid adjacent channel interference in multiple-radio MPs.  Which approach is used depends on the type of radio. 
11A9.3.1    Control Radio

As is explained below, adjacent channel interference can be prevented between co-located radios operating on adjacent channels by coordinating the incoming and outgoing transmissions of a MP.  The timing requirements of the short bi-directional CC-RTS /CC-CTS exchanges on the control channel, however, which must occur within specified time spacing of each other, make the direction of control traffic difficult to coordinate.  Hence, in order to avoid adjacent channel interference with the data radios, the channel assigned to the control radio cannot be adjacent to any of the data channels.  

11A9.3.2     Data Radios

No restrictions are imposed on the choice of a data channel by a device with a single data radio, provided the data channel is not adjacent to the control channel.

An MP with multiple data radios can avoid use of adjacent data channels, thus avoiding the possibility of adjacent channel interference.  In that case, acknowledgements may be sent on the same channel as data.  This of course comes with a capacity penalty because if, for instance, only every third channel is allowed on co-located data radios, the capacity of a wireless mesh will be reduced because connected mesh points may only use non-adjacent channels. The pool of data channels that can be used in the entire mesh is thus reduced to one third of the channels available.  

Alternatively, an MP with multiple data radios may use as data channels any of the available channels, as long as they are not adjacent to the control channel, with the following precautions:  

1. If a MP is not receiving (or transmitting) on a data radio, it may transmit (or accept a reservation to receive) on any data channel.
1. A MP with a free data radio may not transmit on a data channel adjacent to the one it is receiving a transmission.  If a non-adjacent data channel is not available, the frames pending transmission will be queued until the received transmission is complete or will be transmitted on the control channel.  

2. A MP with a free data radio may accept a reservation to receive data on a channel not adjacent to the one on which it is transmitting
3. A MP with a free data radio may not accept a reservation to receive a transmission on a channel adjacent to the one on which it is transmitting.

4. Acknowledgement of a successful transmission by a MP receiving a transmission on an adjacent channel must be sent on the control channel.  

5. Acknowledgement of a successful transmission by a MP receiving a transmission from a MP on an adjacent channel must be sent on the control channel.  Unless there are provisions for the acknowledging MP to know the status of other data radios (if any) on the source of the transmission – as for instance through signalling – the acknowledgement should always be sent on the control channel.

Allowing multi-radio MPs to use adjacent data channels increases node and aggregate throughput and decreases delay.  Frames need not always be queued to wait for a non-adjacent data channel to become available before they can be transmitted by an available data radio.  Subject to the conditions given above, a frame can be transmitted immediately.  

To enable the use of adjacent channels by multiple-radio MPs, these MPs and the MPs communicating with them on data radios must be able to send/receive acknowledgements on the control channel.  All other MPs, including MPs with a single radio, can send all acknowledgements on the channel used for the data traffic.  

11A9.4     Mixing BSS and WDS traffic

The data channel selected by a MAP can be the same physical channel as that used by the associated BSS.  A data radio in a multi-radio MP may be shared by BSS and WDS traffic. 

11A9.4.1     Sharing the same data channel

To avoid collisions between WDS and BSS traffic of a MAP, channels can be shared in time.  The MAP can reserve a data channel for BSS traffic by sending a CC-CTS addressed to itself.  The CC-CTS indicates the data channel that a MAP has selected for use in the BSS and the length of the time interval for which the BSS will have exclusive used of the data channel.  Stations in the BSS may transmit to the MAP, or among themselves, and the MAP may transmit frames to the stations during the reserved time interval.  This time interval is made short, and the MAP does not reserve the channel again until some time has elapsed to permit others to use of the channel.

In order to block use of the BSS channel by the BSS stations when it is not reserved, the MAP must send a frame that will set the NAV in the BSS and thus prevent all legacy and 11e stations from accessing the BSS channel for a specified time interval.  At the same time, any MP radios listening to the BSS channel must not adjust their NAV for the BSS channel according to the Duration field of this frame.  To do this, the MAP sends a QoS CF-Poll frame addressed to itself on the BSS channel.  The Duration field contains the time interval for which the BSS stations must refrain from accessing the BSS channel.  Stations in the BSS will adjust their NAV accordingly.  MPs will disregard such a frame.  Therefore, MPs hearing a QoS CF-Poll with the same MAC address in Address1 and Address2 fields of the MAC header and non-zero Duration value will not adjust their NAVs according to the Duration field.
11A9.4.2     Sharing the same data radio

A data radio can be shared between WDS and BSS traffic of a MAP.  
To switch a radio between serving BSS and WDS traffic, a MAP can block BSS transmissions from its stations.  As described above, the MAP sends a QoS CF-Poll frame addressed to itself on the BSS channel, specifying in the Duration field the time interval for which the BSS must refrain from accessing the channel.   Stations in the BSS will adjust their NAV accordingly.  MPs will not adjust their NAV when they hear a QoS CF poll with the same MAC address in Address1 and Address2 fields of the MAC header and non-zero Duration value.  During that time interval, the MAP radio can be set to any data channel, reserved by a CC-RTS sent to a mesh neighbor, to transmit mesh traffic.  
11A9.4.3     Co-existence of wireless mesh with independent WLANs

When a wireless mesh network is located in an area with independent WLAN use, MPs must share the wireless channels using existing channel access protocols.  Mesh and independent WLAN traffic share channels as equals.  Frames of WDS traffic streams will be transmitted using the EDCA access protocol, based on the user priority of the traffic, just like frames from an independent WLAN.  In the event a reserved data channel is occupied by an independent WLAN transmission, the TXOP transmission will be delayed and the reservation will be extended.  The forwarding MP can extend the reservation by sending a second CC-RTS before the original reservation expires.

As with the existing WLAN standard, NAV protection is extended to all devices, including CCC and non-CCC MPs and MAPs, legacy APs and stations, regardless of whether the latter are associated with a mesh or operate as part of an independent WLAN.  The presence of the control radio on the control channel provides NAV-setting information for all data channels as well as the control channel.  The availability of a radio interface for a data channel enables monitoring of data channels prior to their reservation. Information from NAV-setting frames received on a data channel is incorporated into the channel’s NAV, together with reservation information from the control channel.  
11A9.5     Summary and Discussion

The CCC protocol is a MAC protocol that provides multi-channel access by both single-radio and multiple-radio MPs.  It enables MPs in a wireless mesh to access a pool of channels available for their use, as opposed to a single channel.  The CC-RTS/CC-CTS handshake procedure facilitates on demand assignment of channels to the data radios without entailing any additional signalling overhead.  

CCC is backward compatible with existing 802.11 technologies.  All MPs, that is both MPs using existing 802.11 technology and CCC compliant MPs/APs, can communicate on the control channel through the existing 802.11 MAC protocol.   

The control and data channels can have different PHY protocols, and the same control channel can be used for reservation of data channels with diverse PHY protocols (e.g., 11b, 11g, or 11n channels).  

The multiple-channel access capability of CCC increases the aggregate throughput of a mesh network and very low per hop delays.  The latter is essential for QoS performance in a large mesh.  

The ability of a MP to operate multiple radios simultaneously under CCC increases node throughput.  This alleviates the bottleneck at points of traffic concentration – such as the mesh portal, or nodes near the portal, of a backhaul wireless mesh.    The CCC MAC is thus ideally suited for a wireless mesh backhaul network.  The traffic concentration realized at the portal and at mesh points near the portal can be as high as 15-30 times the traffic offered to a single BSS for a mesh the size considered by TGs.  CCC can easily provide this capacity by adding data radios to the mesh points at the bottleneck. 

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:stuart.kerry@philips.com" \t "_parent" �stuart.kerry@philips.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


The changes necessary to add the CCC [Common Control Channel] enhancement to the 802.11s P802.11s/ D0.01 proposal are presented in this document. Doc. IEEE 802.11-05-880r1 contains an overview of the CCC MAC as it applies to wireless mesh networks. 
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� The CC-RTS/CC-CTS exchange could be defined so that it can reserve multiple data channels, or a data channel and the control channel, for the same time interval. 





Submission
page 13
M. Benveniste (Avaya Labs)


