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Abstract

This document contains normative text for the BSS channel switch protocol to augment capabilities provided by 802.11h DFS. As explained in the accompanying presentation 06/yyyyr0, the proposed additions on top of the baseline 11h DFS protocol break down into two areas,

(1) Possibility for the STA to request a channel switch from the AP

(2) Additions to support minimum service interruption for ongoing sessions when executing the BSS channel switch

The proposal has been drafted with the goal to introduce only a minimum amount of changes necessary compared to the 11h DFS baseline in order to meet above two goals. It notably re-uses existing 11h DFS protocol signalling and procedures almost entirely (more details in section 11).

Please refer to powerpoint presentations 06/0388r0 and 05/1085r1  for more background, justification and an overview of the BSS protocol.

This normative text proposal addresses TGv objective #Req2000 Dynamic Channel Selection as a solution which is "able to change the operating channel (and/or band) for the entire BSS during live system operation and be done seamlessly with no intermittent loss of connectivity from the perspective of an associated STA."

Note to the editor: normative text additions are marked as changes from the latest TGv draft amendment, 802.11vD0.01. Insertions are marked in blue underscore and deletions are marked as red strikethrough.
.

[NOTE TO EDITOR:  Change bars are used to show changes and additions from draft 802.11vD0.01]

7.4 Action frame format details

Insert the following after clause 7.4.5:

7.4.6 Wireless Network Management action details

Several Action frame formats are defined for Wireless Network Management purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values associated with each frame format are defined in Table v1. 

Table v1—Wireless Network Management Action field values
Action field value 
Description

0
Event Log Request

1
Event Log Report

2
Diagnostic Request

3
Diagnostic Report

X
Channel Switch Request

X+1
Channel Switch Response

X+2
Channel Switch Solicitation

Y-255
Reserved

Insert and renumber new clause.7.4.6.x after 7.4.6.4 as follows:

7.4.6.X Channel Switch Request frame format
The Channel Switch Request frame is used by an AP in a BSS to coordinate the channel switch from the current to a new target channel. The Channel Switch Request frame body format is shown in Figure v1 .













Category
Action
Dialog Token
Regulatory Class
Target Channel Number
Channel Switch Request Type
Channel Switch Count
Response Time Count
Response Randomization Interval

Octets:
1
1
1
1
1
1
1
1
2

Figure v1—Channel Switch Request frame body format
The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.

The Action field is set to the value indicating Channel Switch Request frame, as specified in Table v1 in 7.4.6.

The Dialog Token field is set to a value chosen by the STA sending the event log request to identify the request/report transaction.

Regulatory Class indicates the channel set for this channel switch. Regulatory Class and Channel Number together specify the channel frequency and spacing for this channel switch.   Valid values of Regulatory Class are shown in Annex J.

Target Channel Number indicates the destination channel number for this channel switch. Channel Number is defined within a Regulatory Class as shown in Annex J.

The Channel Switch Request Type field indicates the type of channel switch request as defined in Table v2.

Table v2—Channel Switch Request Code Definitions for a Channel Switch Request

Channel Switch Request Typed
Channel Switch Request Type

0
Query Request: indicates a request for a report indicating the STA's ability to perform the requested channel switch and the STA's concurrence with the request to switch to the requested channel at the requested time.

1
Confirmation Request: indicates that the requesting STA is going to switch to the requested channel at the requested time, and that the reporting STA is requested to do the same.

2-255
reserved

The Channel Switch Count field shall be set to the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated target channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

The Response Time Count field shall be set to the number of target beacon transmission times (TBTTs) until the latest opportunity for the STA receiving the Channel Switch Request to send a Channel Switch Response to the requesting STA.. A value of 1 indicates a request for a Channel Switch Response to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this management request and that the STA may send a response at any time.

The Response Randomization Interval specifies the upper bound of the random delay to be used just prior to sending the Channel Switch Response for this request. The Response Randomization Interval field is specified in units of TU. See 11.15.X.

7.4.6.(X+1) Channel Switch Response frame format
The Channel Switch Response frame is provided by a STA in response to receiving a Channel Switch Request frame and is used by a non-AP STA in a BSS or a STA in an IBSS to coordinate the channel switch to a new channel. The Channel Switch Response frame body format is shown Figure v2.










Category
Action
Dialog Token
Regulatory Class
Alternative Channel Number
Channel Switch Response Code

Octets:
1
1
1
1
1
1

Figure v2— Channel Switch Response frame body format
The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.
The Action field is set to the value indicating Channel Switch Response frame, as specified in Table v1 in 7.4.6.
The Dialog Token field is set to a value chosen by the STA sending the event log request to identify the request/report transaction.
Regulatory Class indicates the channel set for this channel switch. Regulatory Class and Alternative Channel Number together specify the channel frequency and spacing for this channel switch. Valid values of Regulatory Class are shown in Annex J.

The Alternative Channel Number field indicates a STA preference to switch to an alternative target channel number. Alternative Channel Number is defined within a Regulatory Class as shown in Annex J.  A value of 0 indicates the STA does not have a preference for an alternative target channel for this channel switch.

The Channel Switch Response Code field indicates the STA response to a channel switch request as defined in Table v3.

Table v3—Channel Switch Response Code Definitions for a Channel Switch Request

Channel Switch Response Code
Response Definition for   Query Request Type


Response Definition for Confirmation Request Type



0
Reporting STA will not switch to the requested channel.
not allowed 

1
Reporting STA is able to switch to the requested channel at the requested time and will do so when  this channel switch request is confirmed or when a this channel switch is announced.
Reporting STA has switched to the requested channel at the requested channel switch time. This response is sent as the first transmission on the requested channel after the requested switch time. 

2
Reporting STA will not follow, but would follow on the Alternative Channel Number.
not allowed.

3
Reporting STA is able to switch to the requested channel at the requested time and may do so if this channel switch request is confirmed or when a this channel switch is announced.
not allowed

4-255
reserved
reserved

7.4.6.(X+2) Channel Switch Solicitation frame format
The Channel Switch Solicitation frame is used by a non-AP STA in a BSS to request and initiate a coordinated channel switch from the current to a new target channel. The Channel Switch Solicitation frame body is shown in Figure v3.











Category
Action
Dialog Token
Regulatory Class
Target Channel Number
Channel Switch Count
Response Time Count

Octets:
1
1
1
1
1
1
1

Figure v3— Channel Switch Solicitation frame body format
The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 7.3.1.11.

The Action field is set to the value indicating Channel Switch Solicitation frame, as specified in Table v1 in 7.4.6.
The Dialog Token field is set to a value chosen by the STA sending the event log request to identify the request/report transaction.

Regulatory Class indicates the channel set for this channel switch. Regulatory  Class and Channel Number together specify the channel frequency and spacing for this channel switch.   Valid values of Regulatory Class are shown in Annex J.

Target Channel Number indicates the requested destination channel number for this channel switch. Channel Number is defined within a Regulatory Class as shown in Annex J. .A value of 0 indicates the STA does not have a preference for a target channel for this channel switch.
The Channel Switch Count field indicates the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated target channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

The Response Time Count field indicates the number of target beacon transmission times (TBTTs) until the latest opportunity for the AP receiving the Channel Switch Solicitation to send a Channel Switch Request to the requesting STA. A value of 1 indicates a request for a Channel Switch Request to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this solicitation and that the AP may send a response at any time.
10. Layer management
10.3 MLME SAP Interface

Insert the following new clause after Clause 10.3.31 in 802.11v Draft 0.01 as indicated below:

10.3.x BSS Channel Switch
10.3.x.1 MLME-CHANSWITCHSOLICIT.request

This set of primitives supports the signaling of Channel Switch Solicitation frames between non-AP STAs and an AP.

10.3.x.1.1 Function

This primitive requests transmission of a Channel Switch Solicitation frame to the AP with which the STA is associated.

10.3.x.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHSOLICIT.request
(
Peer MACAddress

DialogToken,
Regulatory Class
Target Channel Number
Channel Switch Count
Response Time Count
)






Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address

The address of the peer MAC entity to which the Channel Switch Solicitation frame is sent.

DialogToken
Integer
1 – 255
The Dialog Token to identify this Channel Switch transaction.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Target Channel Number
Integer
0 – 255
Channel number requested for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated new channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

Response Time Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the latest opportunity for the STA receiving the Channel Switch Solicitation to send a Channel Switch Request to the requesting STA. A value of 1 indicates a request for a Channel Switch Request to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this management request and that the STA may send a response at any time.

10.3.x.1.3 When Generated

This primitive is generated by the SME to request that a Channel Switch Solicitation frame be sent to the AP with which the STA is associated to initiate a Channel Switch procedure.

10.3.x.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Switch Solicitation management frame of action type. The STA then attempts to transmit the frame to the AP with which it is associated.

10.3.x.2 MLME-CHANSWITCHSOLICIT.confirm

10.3.x.2.1 Function

This primitive reports the result of a request to send a Channel Switch Solicitation frame to the initiating protocol entity.

10.3.x.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHSOLICIT.confirm
(
ResultCode,
DialogToken
)






Name
Type
Valid Range
Description

ResultCode
Enumeration
SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
Indicates the result of the corresponding MLME-CHANSWITCHSOLICIT.request.

DialogToken
Integer
As defined in the corresponding MLME-CHANSWITCHSOLICIT.
request
The Dialog Token to identify this Channel Switch transaction.

10.3.x.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Switch Solicitation frame completes and indicates the results of the request.

10.3.x.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.x.3 MLME-CHANSWITCHSOLICIT.indication

10.3.x.3.1 Function

This primitive indicates that a Channel Switch Solicitation frame was received from a non-AP STA.

10.3.x.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHSOLICIT.indication
(
PeerMACAddress,
DialogToken,
Regulatory Class
Target Channel Number
Channel Switch Count
Response Time Count
)






Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address

The address of the non-AP STA MAC entity from which a Channel Switch Solicitation frame was received.

DialogToken
Integer
1 – 255
The Dialog Token identifying this Channel Switch transaction as received in the Channel Switch Solicitation frame.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Target Channel Number
Integer
0 – 255
Channel number requested for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated new channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

Response Time Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the latest opportunity for the STA receiving the Channel Switch Solicitation to send a Channel Switch Request to the requesting STA. A value of 1 indicates a request for a Channel Switch Request to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this management request and that the STA may send a response at any time.

10.3.x.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Switch Solicitation frame is received.

10.3.x.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedure in 11.15.4.

10.3.x+1 Channel Switch Request

This set of primitives supports the signaling of Channel Switch Request frames between an AP and associated non-AP STAs.

10.3.x+1.1 MLME-CHANSWITCHREQUEST.request

10.3.x+1.1.1 Function

This primitive requests transmission of a Channel Switch Request frame to a non-AP STA.

10.3.x+1.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHREQUEST.request
(
PeerMACAddress
DialogToken,
Regulatory Class
Target Channel Number
Channel Switch Request Type
Channel Switch Count
Response Time Count
Response Randomization Interval
)





Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address

The address of the peer MAC entity to which the Channel Switch Request frame is sent.

DialogToken
Integer
1 – 255
The Dialog Token to identify the Channel Switch transaction. Set to 0 for an autonomous Channel Switch Request frame.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Target Channel Number
Integer
0 – 255
Channel number requested for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Request Type
Integer
0-1
indicates the type of channel switch request as defined in Table v2.

Channel Switch Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated new channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

Response Time Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the latest opportunity for the STA receiving the Channel Switch Solicitation to send a Channel Switch Request to the requesting STA. A value of 1 indicates a request for a Channel Switch Request to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this management request and that the STA may send a response at any time.

Response Randomization Interval
Integer
0-65535
Indicates the upper bound of the random delay to be used just prior to sending the Channel Switch Response for this request. The Response Randomization Interval field is specified in units of TU.

10.3.x+1.1.3 When Generated

This primitive is generated by the SME to request that a Channel Switch Request frame be sent to an associated non-AP STA. This request is sent either following the reception of a MLME-CHANSWITCHSOLICIT.indication or may be sent autonomously.

10.3.x+1.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Switch Request management frame of action type. The STA then attempts to transmit this frame to the indicated non-AP STA.

10.3.x+1.2 MLME-CHANSWITCHREQUEST.confirm

10.3.x+1.2.1 Function

This primitive reports the result of a request to send a Channel Switch Request frame to the initiating protocol entity.

10.3.x+1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHREQUEST.confirm
(
ResultCode,
DialogToken
)






Name
Type
Valid Range
Description

ResultCode
Enumeration
SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
Indicates the result of the corresponding MLME-CHANSWITCHREQUEST.request.

DialogToken
Integer
As defined in the corresponding MLME-CHANSWITCHREQUEST.
request
The Dialog Token to identify this Channel Switch transaction.

10.3.x+1.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Switch Request frame completes and indicates the results of the request.

10.3.x+1.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.x+1.3 MLME-CHANSWITCHREQUEST.indication

10.3.x+1.3.1 Function

This primitive indicates that a Channel Switch Request frame was received from the AP with which the STA is associated.

10.3.x+1.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHREQUEST.indication
(
PeerMACAddress,
DialogToken,
Regulatory Class
Target Channel Number
Channel Switch Request Type
Channel Switch Count
Response Time Count
Response Randomization Interval
)






Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address

The address of the MAC entity from which a Channel Switch Request frame was received.

DialogToken
Integer
1 – 255
The Dialog Token to identity this Channel Switch transaction as received in the Channel Switch Request frame.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Target Channel Number
Integer
0 – 255
Channel number requested for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Request Type
Integer
0-1
indicates the type of channel switch request as defined in Table v2.

Channel Switch Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the requested channel switch to the indicated new channel. A value of 1 indicates a request for a channel switch immediately before the next TBTT. A value of 0 indicates that the Channel Switch Count is not specified for this management request.

Response Time Count
Integer
0 – 255
Indicates the number of target beacon transmission times (TBTTs) until the latest opportunity for the STA receiving the Channel Switch Solicitation to send a Channel Switch Request to the requesting STA. A value of 1 indicates a request for a Channel Switch Request to be sent before the next TBTT. A value of 0 indicates that the Response Time Count is not specified for this management request and that the STA may send a response at any time.

Response Randomization Interval
Integer
0-65535
Indicates the upper bound of the random delay to be used just prior to sending the Channel Switch Response for this request. The Response Randomization Interval field is specified in units of TU.

10.3.x+1.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Switch Request frame is received.

10.3.x+1.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedure in 11.15.4.

10.3.x+2 Channel Switch Response

This set of primitives supports the signaling of Channel Switch Response frames between non-AP STAs and an AP.

10.3.x+2.1 MLME-CHANSWITCHRESPONSE.request

10.3.x+2.1.1 Function

This primitive requests transmission of a Channel Switch Response frame to the AP with which the STA is associated.

10.3.x+2.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHRESPONSE.request
(
Peer MACAddress

DialogToken,
Regulatory Class
Alternative Channel Number
Channel Switch Response Code
)






Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address
The address of the peer MAC entity to which the Channel Switch Response frame is sent.

DialogToken
Integer
1 – 255
The Dialog Token to identify the Channel Switch transaction.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Alternative Channel Number
Integer
0 – 255
Channel number indicating alternative target channel for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Response Code
Integer
0-3
Indicates the STA response to a channel switch request as defined in Table v3.The Channel Switch Response Code is a response to the request to switch to the target channel as identified in the Channel Switch Request sent by the AP.

10.3.x+2.1.3 When Generated

This primitive is generated by the SME to request that a Channel Switch Response frame be sent to the AP with which the STA is associated.

10.3.x+2.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Switch Response management frame of action type. The non-AP STA then attempts to transmit this to the AP with which it is associated.

10.3.x+2.2 MLME-CHANSWITCHRESPONSE.confirm

10.3.x+2.2.1 Function

This primitive reports the result of a request to send a Channel Switch Response frame to the initiating protocol entity.

10.3.x+2.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHRESPONSE.confirm
(
ResultCode,
DialogToken
)






Name
Type
Valid Range
Description

ResultCode
Enumeration
SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
Indicates the result of the corresponding MLME-CHANSWITCHRESPONSE.request.

DialogToken
Integer
As defined in the corresponding MLME-CHANSWITCHRESPONSE.
request
The Dialog Token to identify this Channel Switch transaction.

10.3.x+2.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Switch Response frame completes and indicates the results of the request.

10.3.x+2.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.x+2.3 MLME-CHANSWITCHRESPONSE.indication

10.3.x+2.3.1 Function

This primitive indicates that a Channel Switch Response frame was received from a non-AP STA.

10.3.x+2.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANSWITCHRESPONSE.indication
(
PeerMACAddress,
DialogToken,
Regulatory Class
Alternative Channel Number
Channel Switch Response Code
)






Name
Type
Valid Range
Description

PeerMAC
Address
MACAddress
Any valid individual MAC Address

The address of the non-AP STA MAC entity from which a Channel Switch Response frame was received.

DialogToken
Integer
1 – 255
The Dialog Token to identify this Channel Switch transaction as received in the Channel Switch Response frame.

Regulatory Class
Integer
0 – 255
For the Target Channel Number, as defined in AnnexJ.

Alternative Channel Number
Integer
0 – 255
Channel number indicating alternative target channel for BSS switch, defined within the Regulatory Class in Annex J.

Channel Switch Response Code
Integer
0-3
Indicates the STA response to a channel switch request as defined in Table v3.The Channel Switch Response Code is a response to the request to switch to the target channel as identified in the Channel Switch Request sent by the AP.

10.3.x+2.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Switch Response frame is received.

10.3.x+2.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedure in 11.15.4.

11  MAC sublayer management entity

11.15  Wireless Network Management Procedures

Insert and renumber new clause 11.15.x after 11.15.3 as follows:

11.15.X BSS Channel Switch

The Channel Switch Request, Channel Switch Response and Channel Switch Solicitation frames provide a means and a protocol to coordinate the movement of a BSS to a new channel. It is an objective to minimize service disruption to the BSS  in this process, although a channel switch may not successfully move all STAs to the new target channel.  Figure x2, below, diagrams the Management Actions for BSS Channel Switch procedure, including all optional frames.
Any STA may initiate an attempt to move a BSS to a new operating channel. However, the decision to switch to a new operating channel in an infrastructure BSS shall be made only by the AP. The provisions in this clause for the BSS Channel Switch protocol do not apply in an IBSS.

An AP may initiate a channel switch by sending a Channel Switch Request of type Query to some or all of its associated STA to collect information and feedback from the STAs on the proposed channel switch event.  The Channel Switch Request of type Query indicates the target channel number the AP proposes to switch to, a Channel Switch Count and a Response Time Count. The count fields indicate the time constraints for the requested channel switch.  The Response Time Count indicates the latest time for the STA to send a Channel Switch Response frame.  The Channel Switch Count indicates the intended switch time for the requested BSS channel switch. An AP may also initiate a channel switch by directly sending a Channel Switch Request of type Confirmation to its associated STAs.  This could be used, for example, in the case where the AP only serves one STA and where that STA sent a Channel Switch Solicitation to switch to another channel.  It should be noted that the Channel Switch Request of type Confirmation is different from the Channel Switch Announcement provided by the 802.11h amendment.  Because it can be sent as a unicast frame, the Channel Switch Request of type Confirmation allows the AP to confirm STA reception of the channel switch request.  Moreover, the Channel Switch Request of type Confirmation requires the STA to provide a confirmation  from the STA after the channel switch event took place.  This confirmation allows the AP to determine which STA sucessfully completed the switch to  the new channel and which did not.  This, for instance, can prevent an AP from repetitively trying to send buffered packets to a STA which did not follow on the new channel. 

A non-AP STA may attempt to initiate a channel switch by sending a Channel Switch Solicitation.  The non-AP STA may include a requested channel number and a requested response time count and a requested channel switch count in the solicitiation.  For these items, a value of zero indicates that requested values are not specified.  An AP receiving a Channel Switch Solicitation may respond by sending a Channel Switch Request frame, to query other STAs (Channel Switch Request of type query) or to initiate a BSS channel switch (Channel Switch Request of type confirmation). If the AP determines that the target channel requested by the STA in the Channel Switch Solicitation is unsuitable for use, or if the AP determines there is a more suitable channel, the AP may initiate a BSS channel switch with a Channel Switch Request which specifies a different target channel than the one requested in the Channel Switch Solicitation.

A STA receiving a Channel Switch Request frame of type Query shall respond by sending a Channel Switch Response of type Query frame within the specified Response Time Count.  The Channel Switch Response frame of type Query shall indicate the STAs capability and intention to perform the requested channel switch. A STA receiving a Channel Switch Request of type Query shall determine if it will or will not switch to the requested channel at the requested time if the channel switch is announced or confirmed. If the response time limit for this request permits, the STA may make radio measurements of the current and new channel before sending a Channel Switch Response of type Query. If the STA determines that the target channel is unsuitable for use at the STA's location or when the STA has a preference to switch to a different channel, the station may identify a suggested suitable alternate channel in the Channel Switch Response of type query. When a determination has been made, the STA shall send a Channel Switch Response of type Query to the requesting AP and may include a suitable alternate channel.  The response code in the Channel Switch Response of type Query pertains to the request to switch to the requested Target Channel Number and not to any suggested Alternate Channel Number.

An AP receiving a Channel Switch Responses of type Query from one or multiple STAs shall determine whether or not it will proceed with the channel switch. If the AP decides to proceed with the channel switch, it shall send a Channel Switch Request of type Confirmation specifying the target channel, switching time and response time.  The specified paramters for the channel switch may be the same as those  included in a prior Channel Switch Request of type query, or they may differ.
An AP may send a unicast Channel Switch Request of type confirmation confirm to certain STAs that the AP is proceeding with a channel switch. An AP may use a broadcast Channel Switch Request of type confirmation to signal the BSS channel switch to all or some STAs.  An AP may use Channel Switch Announcement in the beacons to signal the BSS channel switch to all STAs..
If the STA has indicated in a Channel Switch Response frame of type Query that it will switch channel (Channel Switch Response Code set to 1) or if the STA has previously sent a Channel Switch Solicitation with the same Target Channel Number as specified in a Channel Switch Request of type confirmation, the STA shall switch to the target channel at the channel switch time specified in the Channel Switch Request of type confirmation. A STA that switches to the Target Channel as indicated in the Channel Switch Request of type Confirmation shall send a Channel Switch Response of type Confirmation after it switches to the new channel.  The STA shall send this Channel Switch Response before the specified Response Time Count and at a randomly selected frame transmission time. The STA shall randomly select a delay time less than the Response Randomization Interval specified in the Channel Switch Request.  At the specified channel switch time, the STA shall switch channel, shall wait the randomly selected delay time and then shall transmit its Channel Switch Response frame.
Regarding both the channel selection performed by a STA sending a channel switch Solicitation or by an AP sending a Channel Switch Request, the algorithm to choose a new channel is beyond the scope of this amendment, but shall satisfy applicable regulatory requirements, including uniform spreading rules and channel testing rules. Typically, the AP would attempt to select a channel that is supported by all associated STAs, although it should be noted that this might not always be possible.
Figure X2 below shows one possible use case for the BSS channel switch procedure.


[image: image1.emf]Channel Switch Request [Query]

(broadcast or unicast)

Each STA determines 

if it can/will follow AP

Channel Switch Response [Query] 

(unicast)

AP determines if it will 

go forward with the 

channel change

Assuming the AP 

proceeds with the  

channel change...

Channel Switch Request [confirmation] 

(broadcast or unicast)

AP

STA Other STAs

Channel Switch Sollicitation

(unicast)

Facultative step.  Only applies 

in the case where the intent 

for the channel switch comes 

from a STA 

Channel Switch Response [confirmation] 

(unicast)

The AP and STAs that 

indicated a positive 

response switch to the 

new channel

Alternative: AP sending 

802.11h Channel Switch 

Announcements


Figure x2. Management Actions for BSS Channel Switch procedure
Insert the following new rows in clause A.4.14:

A. 4.14 Wireless Network Management extensions







Item
Protocol Capability
References
Status
Support


Are the following Wireless Network Management capabilities supported?





RME5

BSS Channel Switch
11.15.X
CFv:M 
Yes, No, N/A


RME5.1


Channel Switch Request
7.4.6.X
(CFv AND CF1):M
Yes, No, N/A


RME5.2


Channel Switch Response
7.4.6.(X+1)
 (CFv AND CF12):M 
Yes, No, N/A


RME5.3


Channel Switch Solicitation
7.4.6.(X+2)
 (CFv AND CF12):M 
Yes, No, N/A
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