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7.3.2.37 Neighbor Report element

Change Table 7-43b in IEEE 802.11k-2008 as follows:

	Table 7-43b—Optional Subelement IDs for Neighbor Report



	Subelement ID
	Name
	Length field
(octets)
	Extensible

	0
	Reserved
	
	

	1
	TSF Information
	4
	Yes

	2
	Condensed Country String
	2
	Yes

	3
	BSS Transition Candidate Preference 
	1
	

	4
	BSS Termination Duration
	12
	

	35-65
	Reserved
	
	

	66
	Measurement Pilot 
Transmission Information
	1 to 238
	Subelements

	67-69
	Reserved
	
	

	70
	RRM Enabled Capabilities
	4
	Yes

	71
	Multiple BSSID
	1 to 238
	Subelements

	72-220
	Reserved
	
	

	221
	Vendor Specific
	1 to 238
	

	222-255
	Reserved
	
	


Insert the following text at the end of 7.3.2.37 in IEEE 802.11k-2008 as indicated below:

The format of the BSS Transition Candidate Preference subelement field is shown in Figure 7-95e1.

	
	
	
	

	
	Subelement ID 
	Length 
	Preference 

	Octets:
	1
	1
	1

	Figure 7-95e1— BSS Transition Candidate Preference subelement field format


The value of the BSS Transition Candidate Information subelement length field is 1. 

The Preference field indicates the network preference for BSS transition to the BSS listed in this BSS Transition Candidate List Entries field in the BSS Transition Management Request, BSS Transition Management Query and BSS Transition Management Response frame. The Preference field value is a number ranging from 0 to 255, as defined in Table 7-43b1, indicating an ordering of preferences for the BSS transition candidates for this STA. Additional details describing Preference are provided in 11.22.6.3. 

	Table 7-43b1—Preference field values



	Preference field value 
	Description

	0
	Excluded BSS; reserved if used in the BSS Transition Management Query or BSS Transition Management Response frames

	1-255
	Relative values used to indicate the preferred ordering of BSSs, with 255 indicating the most preferred candidate and 1 indicating the least preferred candidate.


The BSS Termination TSF field contained in the BSS Termination Duration subelement is set to the TSF time of the BSS transmitting the Neighbor Report that corresponds to the time when termination of the neighbor BSS will occur. How the BSS determines the neighbor BSS termination time is out of scope of the standard. The format of the BSS Termination Duration subelement field is shown in Figure 7-95e2. 

	
	
	
	
	

	
	Subelement ID 
	Length 
	BSS Termination TSF
	Duration 

	Octets:
	1
	1
	8
	2

	Figure 7-95e2—BSS Termination Duration subelement field format


The value of the BSS Termination Duration Information subelement length field is 10.

The BSS Termination TSF field indicates the value of the TSF counter when the BSS termination will occur in the future. A BSS Termination TSF field value of 0 indicates that termination of the BSS will occur imminently. Prior to termination of the BSS, all associated STAs are disassociated by the AP.

The Duration field is an unsigned 2 octet integer that indicates the number of minutes for which the BSS is not present. The Duration field value of 0 is reserved. The Duration field value is set to 65535 when the BSS is terminated for a period longer than or equal to 65535 minutes.

7.3.2.67.2 Transition event report 

The format of the Event Report field corresponding to a Transition event report is shown in Figure 7-95o48.

	
	
	
	
	
	

	
	Source BSSID 
	Target BSSID
	Transition Time 
	Transition Reason
	Transition Result

	Octets:
	6
	6
	2
	1
	2

	
	
	
	
	
	

	
	Source RCPI 
	Source RSNI
	Target RCPI
	Target RSNI
	

	Octets:
	1
	1
	1
	1
	

	Figure 7-95o48—Event Report format for Transition event 


The Source BSSID field contains the 6-octet BSSID address of the associated AP prior to the attempted transition.

The Target BSSID field contains the 6-octet BSSID address of the AP that is the target of the attempted Transition.

The Transition Time field contains the transition time in TUs. The transition time is defined in 11.22.2.2.

The Transition Reason field indicates the reason why a transition attempt occurred and contains one of the values in Table 7-43w.

	Table 7-43w—Transition and Transition Query Reasons 



	Transition Reason Value
	Description

	0
	Unspecified

	1
	Excessive frame loss rates and/or poor conditions

	2
	Excessive delay for current traffic streams

	3
	Insufficient QoS capacity for current traffic streams (TSPEC rejected)

	4
	First association to ESS (the association initiated by an Association Request message instead of a Reassociation Request message)

	5
	Load balancing

	6
	Better AP found

	7
	Deauthenticated or Disassociated from the previous AP

	8
	AP failed IEEE 802.1X EAP Authentication

	9
	AP failed 4-Way Handshake

	10
	Received too many replay counter failures

	11
	Received too many data MIC failures

	12
	Exceeded maximum number of retransmissions

	13
	Received too many broadcast disassociations

	14
	Received too many broadcast deauthentications

	15
	Previous transition failed

	16
	Low RSSI

	17
	Roam from a non-802.11 system

	ANA
	Roam due to BSS Transition Request

	ANA
	Preferred BSS Transition Candidate List Included

	20-255
	Reserved


The Transition Result field contains the result of the attempted transition and is set to one of the Status Codes specified in Table 7-23 in 7.3.1.9.

The Source RCPI field indicates the received channel power of the most recently measured frame from the Source BSSID before the STA reassociates to the Target BSSID. The Source RCPI is reported in dBm, as defined in the RCPI measurement clause for the PHY Type. 

The Source RSNI field indicates the received signal to noise indication of the most recently measured frame from the Source BSSID before the STA reassociates to the Target BSSID. The Source RSNI is reported in dB, as defined in 7.3.2.41.

The Source BSSID, Source RCPI, and Source RSNI fields are set to 0 if the transition is initiated by an Association Request message.

The Target RCPI field indicates the received channel power of the first measured frame just after STA reassociates to the Target BSSID. If association with target BSSID failed, the Target RCPI field indicates the received channel power of the most recently measured frame from the Target BSSID. The Target RCPI is reported in dBm, as defined in the RCPI measurement clause for the PHY Type.

The Target RSNI field indicates the received signal to noise indication of the first measured frame just after STA reassociates to the Target BSSID. If association with target BSSID failed, the Target RCPI field indicates the received signal to noise indication of the most recently measured frame from the Target BSSID. The Target RSNI is reported in dB, as defined in 7.3.2.41. 

7.4.12.8 BSS Transition Management Query frame format 

The BSS Transition Management Query frame uses the Action frame body format and is transmitted by a STA requesting information about, or providing information on, BSS transition candidate APs. The format of the BSS Transition Management Query frame body is shown in Figure 7-101y.

	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	BSS Transition Query Reason
	BSS Transition Candidate List Entries (Optional)

	Octets:
	1
	1
	1
	1
	variable

	Figure 7-101y—BSS Transition Management Query frame body format
	


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11. 

The Action field is set to the value indicating BSS Transition Management Query, as specified in Table 7-57ac in 7.4.12.1.

The Dialog Token field is set to a nonzero value chosen by the STA sending the BSS Transition Management Query to identify the query/request/response transaction.

The BSS Transition Query Reason field contains the reason code for a BSS transition management query as defined in Table 7-43w. 
The BSS Transition Candidate List Entries field contains zero or more Neighbor Report elements as described in 7.3.2.37. The Neighbor Report elements are collected by the STA as part of its scanning procedures and provided to the AP as described in 11.22.6.2 The length of the BSS Transition Candidate List Entries field in a BSS Transition Management Query frame is limited to 2304 octets.

7.4.12.9 BSS Transition Management Request frame format

The BSS Transition Management Request frame uses the Action frame body format and is transmitted by an AP STA in response to a BSS Transition Management Query frame, or autonomously. The format of the BSS Transition Management Request frame body is shown in Figure 7-101z.

	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Request mode
	Disassociation Timer

	Octets:
	1
	1
	1
	1
	2

	
	
	
	
	
	

	
	Validity Interval 
	BSS Termination Duration (optional)
	Session Information URL (optional)
	BSS Transition Candidate List Entries
	

	Octets:
	1
	0 or 12
	variable
	variable
	

	Figure 7-101z—BSS Transition Management Request frame body format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11. 

The Action field is set to the value indicating BSS Transition Management Request frame, as specified in Table 7-57ac in 7.4.12.1.

The Dialog Token field is set to the nonzero value received in the BSS Transition Management Query frame if the BSS Transition Management Request frame is being transmitted in response to a BSS Transition Management Query frame. If the BSS Transition Management Request frame is being transmitted other than in response to a BSS Transition Management Query frame, then the Dialog Token field is set to a nonzero value chosen by the AP STA sending the BSS Transition Management Request frame to identify the request/response transaction.

The Request mode field is defined in Figure 7-101aa.

	
	
	
	
	
	
	

	
	Preferred Candidate List Included
	Abridged
	Disassociation Imminent 
	BSS Termination Included
	ESS Disassociation Imminent
	Reserved

	Bit:
	0
	1
	2
	3
	4
	5- 7

	Figure 7-101aa—Request Mode field


—
The Preferred Candidate List Included (bit 0) field indicates whether the BSS transition candidate list included in this frame is a preferred candidate list or a list of known BSS transition candidates. The Preferred Candidate List Included bit set to 0 indicates that the receiving STA may ignore the BSS Transition Candidate List Entries field. The Preferred Candidate List Included bit set to 1 indicates that the sender expects the receiving STA to process this frame. 

—
The Abridged (bit 1) field indicates to the recipient of the frame the intended treatment of all BSSIDs not listed in the BSS Transition Candidate List Entries field. The AP sets the Abridged bit in the Request Mode field to 1 when a preference value of 0 is assigned to all BSSIDs that do NOT appear in the BSS Transition Candidate List. The AP sets the Abridged bit in the Request Mode field to 0 when the AP has no recommendation for or against any BSSID not present in the BSS Transition Candidate List Entries field. 

—
The Disassociation Imminent (bit 2) field indicates whether the STA will be disassociated from the current AP. The Disassociation Imminent bit in the Request Mode field set to 1 indicates that STA is to be disassociated from the current AP. The Disassociation Imminent field set to 0 indicates that disassociation from the AP is not imminent.

—
The BSS Termination Included (bit 3) field indicates that the BSS Termination Duration field is included, the BSS is shutting down and the STA will be disassociated. The AP sets the BSS Termination Included bit in the Request mode field to 1 to indicate that the BSS is shutting down. The BSS Termination Included bit is set to 0 if no BSS Termination Duration information is included in the BSS Transition Management Request frame.

—
The ESS Disassociation Imminent (bit 4) field indicates that the Session Information URL field is included, and that the STA will be disassociated from the ESS. The ESS Disassociation Imminent bit in the Request Mode field set to 1 indicates that STA is to be disassociated from the ESS. When the ESS Disassociation Imminent bit is set to 1, a Session Information URL field is included in the BSS Transition Management Request frame. The ESS Disassociation Imminent field set to 0 indicates that disassociation from the ESS is not imminent.

The Disassociation Timer indicates the time after which the AP will issue a Disassociation frame to this STA. The Disassociation Timer field is set to the number of beacon transmission times (TBTTs) until the serving AP sends a Disassociation frame to this STA. A value of 0 indicates that the serving AP has not determined when it will send a Disassociation frame to this STA. If the Disassociation Imminent field is set to 0, the Disassociation Timer field is reserved. The format of the Disassociation Timer field is shown in Figure 7-101ab.

	
	B0-B15

	
	Disassociation Timer

	Bits
	16

	Figure 7-101ab—Disassociation Timer field format


The Validity Interval field is set to the number of beacon transmission times (TBTTs) until this recommendation of this BSS transition candidate list is no longer valid. A value of 0 is reserved.

The BSS Termination Duration field contains the BSS Termination Duration subelement (see 7.3.2.37) for the current BSS and is present only when the BSS Termination Included field is set to 1 in the Request mode field.

The format of the optional Session Information URL field is shown in Figure v86b. This field is present when the ESS Disassociation Imminent field is set to 1.

	
	
	

	
	URL Length
	URL (optional)

	Octets:
	1
	variable

	Figure 7-101ac—Session Information URL field format


The URL Length field is set to the value of the length of the URL field. The URL Length field is set to 0 when the URL field is not present.

The URL field is a variable-length field formatted in accordance with IETF RFC 3986-2005.

The BSS Transition Candidate List Entries field contains one or more Neighbor Report elements described in 7.3.2.37. If the STA has no information in response to the BSS Transition Management Query frame, the Neighbor Report elements are omitted and the Preferred Candidate List Included bit is set to 0 . The length of the BSS Transition Candidate List Entries in a BSS Transition Management Request frame is limited to 2304 octets.

7.4.12.10 BSS Transition Management Response frame format

The BSS Transition Management Response frame uses the Action frame body format and is optionally transmitted by a STA in response to a BSS Transition Management Request frame. The format of the BSS Transition Management Response frame body is shown in Figure 7-101ad.

	
	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Status code 
	BSS Termination Delay
	Target BSSID (Optional) 
	BSS Transition Candidate List Entries (Optional)

	Octets:
	1
	1
	1
	1
	1
	0 or 6
	variable

	Figure 7-101ad— BSS Transition Management Response frame body format 
	


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11. 

The Action field is set to the value indicating BSS Transition Response, as specified in Table 7-57ac in 7.4.12.1.

The Dialog Token field is set to the value in the corresponding BSS Transition Management Request frame. The BSS Transition Management Response frame is only transmitted in response to a BSS Transition Management Request frame.

The Status code field contains the status code in response to a BSS Transition Management Request as defined in Table 7-43af. If the STA decides to roam to another BSS, then the status code is set to 0 (i.e., Accept). If the STA intends to retain the association with the current BSS, the status code is set to one of the “Reject” status codes. 

	Table 7-43af—Status Code Definitions



	Status Code 
	Status code description 

	0
	Accept 

	1
	Reject - Unspecified reject reason.

	2
	Reject – Insufficient Beacon or Probe Response frames received from all candidates

	3
	Reject – Insufficient available capacity from all candidates 

	4
	Reject - BSS Termination undesired.

	5
	Reject - BSS Termination delay requested

	ANA
	Reject – STA BSS Transition Candidate List provided

	7-255
	Reserved


The Target BSSID field is the BSSID of the BSS that the non-AP STA transitions to. This field is not present if the STA does not transition or if no transition information is available.
The BSS Termination Delay field is set to the number of minutes for which the responding STA wishes the BSS to delay termination. This field is reserved if the Status code field value is not set to 5.

The BSS Transition Candidate List Entries field contains zero or more Neighbor Report elements described in 7.3.2.37. The Neighbor Report elements are collected by the STA as part of its scanning procedures and provided to the AP as described in 11.22.6.4  The length of the BSS Transition Candidate List Entries field in a BSS Transition Management Response frame is limited to 2304 octets
10.3.60 BSS Transition Management 

10.3.60.1 BSS Transition Management Procedure

The informative diagram shown in Figure 10-6l depicts the BSS Transition Management procedure and is not meant to be exhaustive of all possible protocol uses. 
Editor: Note this diagram has changed from D7.02 but the change bars are not shown. Please update the TGv spec with this diagram:
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Figure 10-6l—BSS Transition Management request — accepted

10.3.60.2 MLME-BTMQUERY.request

This set of primitives supports the signaling of BSS Transition Management Query frames between non-AP STAs and an AP.

10.3.60.2.1 Function

This primitive requests transmission of a BSS Transition Management Query frame to the AP with which the STA is associated.

10.3.60.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTMQUERY.request
(
PeerMACAddress,
DialogToken,
BSSTransitionQueryReason, 






 BSSTransitionCandidateListEntries)

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the BSS Transition Management Query frame is sent.

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify this BSS Transition Management transaction.

	BSSTransitionQuery
Reason
	Integer
	0 – 255
	As defined in 7.4.12.8.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	Contains the description of candidate BSS transition APs and their capabilities as described in section 7.3.2.37.


10.3.60.2.3 When Generated

This primitive is generated by the SME to request that a BSS Transition Management Query frame be sent to the AP with which the STA is associated to initiate a BSS Transition Management procedure.

10.3.60.2.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a BSS Transition Management Query management frame of action type. The STA then attempts to transmit the frame to the AP with which it is associated.

10.3.60.3 MLME-BTMQUERY.indication

10.3.60.3.1 Function

This primitive indicates that a BSS Transition Management Query frame was received from a non-AP STA.

10.3.60.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTMQUERY.indication
(
PeerMACAddress,
DialogToken,
BSSTransitionQueryReason,






 BSSTransitionCandidateListEntries)

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity from which a BSS Transition Management Query frame was received.

	DialogToken
	Integer
	1 – 255
	 The Dialog Token identifying this BSS transition management transaction as received in the BSS Transition Management Query frame.

	BSSTransitionQuery
Reason
	Integer
	0 – 255
	The BSS Transition Query Reason Code in the BSS Transition Management Query frame that was received.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	Contains the description of candidate BSS transition APs and their capabilities as described in section 7.3.2.37.


10.3.60.3.3 When Generated

This primitive is generated by the MLME when a valid BSS Transition Management Query frame is received.

10.3.60.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedures in 11.22.6.

10.3.60.4 MLME-BTM.request

10.3.60.4.1 Function

This primitive requests transmission of a BSS Transition Management Request frame to a non-AP STA.

10.3.60.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTM.request
(
PeerMACAddress
DialogToken,
RequestMode,
DisassociationTimer,
ValidityInterval,
BSSTerminationDuration,

SessionInformationURL,
BSSTransitionCandidateListEntries)

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address

	The address of the peer MAC entity to which the BSS Transition Management Request frame is sent.

	DialogToken
	Integer
	1 – 255
	 The Dialog Token to identify this BSS transition management transaction. Set to 0 for an autonomous BSS Transition Management Request frame.

	RequestMode
	Integer
	As specified in 7.4.12.9
	Contains the Disassociation Imminent, ESS Disassociation Imminent and Abridged bits for the BSS Transition Management Request.

	DisassociationTimer
	Integer
	0 – 65535
	Specifies the number of TBTTs until the AP disassociates the non-AP STA. A value of 0 indicates time of disassociation has not yet been determined and a value of 1 indicates disassociation can occur before the next TBTT.

	ValidityInterval 
	Integer
	1 – 255
	Specifies the number of beacon transmission times (TBTTs) until this recommendation of BSS transition candidate list is no longer valid.

	BSSTerminationDuration
	BSS Termination Duration subelement
	BSS Termination Duration subelement
	Contains the BSS Termination Duration subelement (see 7.3.2.37) for the current BSS and is present only when the BSS Termination Included field is set to 1 in the Request mode field.

	SessionInformationURL
	URL
	n/a

	Optionally contains a URL formatted per RFC-3986 where additional information pertaining to the user's accounting session may be found.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	Contains the description of candidate BSS transition APs and their capabilities as described in section 7.3.2.37.


10.3.60.4.3 When Generated

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

10.3.60.4.4 Effect of Receipt

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

10.3.60.5 MLME-BTM.indication

10.3.60.5.1 Function

This primitive indicates that a BSS Transition Management Request frame was received from the AP with which the STA is associated.

10.3.60.5.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTM.indication
(
ResultCode,
PeerMACAddress,
DialogToken,
RequestMode,
DisassociationTimer,
ValidityInterval,
BSSTerminationDuration,
SessionInformationURL,
BSSTransitionCandidateListEntries)

	Name
	Type
	Valid range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-BTMQUERY.request. The ResultCode field is set to SUCCESS if the received BSS Transition Request frame is an unsolicited frame. 

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address
	The address of the MAC entity from which a BSS Transition Management Request frame was received.

	DialogToken
	Integer 
	1 – 255
	 The Dialog Token to identity this BSS transition management transaction as received in the BSS Transition Management Request frame.

	RequestMode
	Integer
	As specified in 7.4.12.9
	 Contains the Request Mode as received in the BSS Transition Management Request frame.

	DisassociationTimer
	Integer
	0 – 65535
	 Specifies the number of TBTTs until the AP disassociates the non-AP STA. A value of 0 indicates time of disassociation has not been determined yet and a value of 1 indicates disassociation can occur before the next TBTT.

	ValidityInterval 
	Integer
	1 – 255
	Specifies the number of beacon transmission times (TBTTs) until this recommendation of this BSS transition candidate list is no longer valid.

	BSSTerminationDuration
	BSS Termination Duration subelement
	BSS Termination Duration subelement
	Contains the BSS Termination Duration subelement (see 7.3.2.37) for the current BSS and is present only when the BSS Termination Included field is set to 1 in the Request mode field.

	SessionInformationURL
	URL
	n/a

	Optionally contains a URL formatted per RFC-3986 where additional information pertaining to the user's accounting session may be found.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	Contains the description of candidate BSS transition APs and their capabilities as described in 7.3.2.37.


10.3.60.5.3 When Generated

This primitive is generated by the MLME when a valid BSS Transition Management Request frame is received. This primitive is also generated when the MLME-BTMQUERY.request contains invalid parameters and when a timeout or failure occurs.

10.3.60.5.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedures in 11.22.6.

10.3.60.6 MLME-BTM.response

10.3.60.6.1 Function

This primitive requests transmission of a BSS Transition Management Response frame to the AP with which the STA is associated.

10.3.60.6.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTM.response
(
PeerMACAddress
DialogToken,
StatusCode,
BSSTerminationDelay,
TargetBSSID,






 BSSTransitionCandidateListEntries)

	Name
	Type
	Valid range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the BSS Transition Management Query frame is sent.

	DialogToken
	Integer
	1 – 255
	 The Dialog Token to identify the BSS transition management transaction.

	StatusCode
	Integer
	0 – 255
	As defined in 7.4.12.10.

	BSSTerminationDelay
	Integer
	0 – 255


	As defined in 7.4.12.10.

	TargetBSSID
	MACAddress
	Any valid individual MAC Address
	The BSSID of the BSS that the STA decided to roam to. Field shall be null if STA decided not to roam.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	Contains the description of candidate BSS transition APs and their capabilities as described in 7.3.2.37.


10.3.60.6.3 When Generated

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

10.3.60.6.4 Effect of Receipt

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

10.3.60.7 MLME-BTM.confirm

10.3.60.7.1 Function

This primitive reports the results of a BSS Transition Management attempt with a specified peer MAC entity that is within an AP.

10.3.60.7.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-BTM.confirm
(
ResultCode,
PeerMACAddress,
DialogToken,
BSSTransitionQueryReason,
StatusCode,
BSSTerminationDelay,
TargetBSSID,






 BSSTransitionCandidateListEntries)
	Name
	Type
	Valid range
	Description

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

	PeerMACAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity from which a BSS Transition Management Response frame was received.

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify this BSS transition management transaction as received in the BSS Transition Management Response frame.

	StatusCode
	Integer
	0 – 255
	As defined in 7.4.12.10.

	BSSTerminationDelay
	Integer
	0 – 255


	As defined in 7.4.12.10.

	TargetBSSID
	MACAddress
	Any valid individual MAC Address
	The BSSID of the BSS that the STA indicated to roam to as received in the BSS Transition Management Response frame.

	BSSTransition
CandidateListEntries
	Set of Neighbor Report Elements 
	Set of Neighbor Report Elements as defined in the Neighbor Report Element in 7.3.2.37
	The BSS Transition Candidate List Entries in the BSS Transition Management Response frame that was received.


10.3.60.7.3 When Generated

This primitive is generated by the MLME when transmission of the BSS Transition Management Request frame is acknowledged, (re-) transmission of the BSS Transition Management Request frame fails, the BSS Transition Management Request frame contains invalid parameters, or for unspecified failure reasons.

10.3.60.7.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedures in 11.22.6.

11.22.6 BSS transition management for network load balancing

11.22.6.1 BSS transition capability 

The BSS Transition capability can enable the improved throughput, effective data rate and/or QoS for the aggregate of STAs in a network by shifting (via transition) individual STA traffic loads to more appropriate points of association within the ESS. In addition, the BSS Transition capability can provide accounting session control information to a non-AP STA which can be used to provide an alert to the non-AP STA's user that their session is almost over and the STA will be disassociated from the ESS.

The BSS Transition Management Query, BSS Transition Management Request, BSS Transition Management Response frames provide a means and a protocol to exchange the information needed to enable an AP to inform associated STAs that the BSS will be terminated and to enable a network to manage BSS loads by influencing STA transition decisions, and by initiating STA transition to selected target BSS(s), An associated STA may also provide neighbor report information that it considers as candidate transition targets, to the AP to provide additional visibility to the AP and improve the AP’s ability to transition the STA to a candidate BSS that the STA also prefers..
A STA that has a value of true for the MIB attribute dot11MgmtOptionBSSTransitionEnabled is defined as a STA that supports BSS transition management. A STA for which the MIB attribute dot11MgmtOptionBSSTransitionEnabled is set to true shall set the BSS Transition field of the Extended Capabilities information element to 1. 

The provisions in this clause for BSS transition management and network load balancing do not apply in an IBSS.

11.22.6.2 BSS transition management query 

A non-AP STA supporting BSS transition management may request a BSS Transition Candidate list by sending a BSS Transition Management Query frame to its associated AP if the associated AP indicates that it supports the BSS Transition Capability in the Extended Capabilities information element.  A non-AP STA should include the BSS Transition Candidate List Entries field in the BSS Transition Management Query frame to indicate the non-AP STA’s transition preferences if it has such information.  
The BSS Transition Candidate List Entries field of a BSS Transition Management Query frame contains zero or more Neighbor Report elements describing the non-AP STA’s preferences for target BSS candidates.  The Preference field value of a Neighbor Report element used in a BSS Transition Management Query frame shall be between 1 and 255. The value of 0 is reserved.  The values between 1 and 255 provide the indication of order, with 255 indicating the most preferred BSS within the given candidate list, decreasing numbers representing decreasing preference relative only to entries with lower values of the Preference field, and equal numbers representing equal preference. The non-AP STA should not list any BSS that is not considered as a target BSS candidate. 
11.22.6.3 BSS transition management request 

An AP that supports BSS transition management shall respond to a BSS Transition Management Query frame with a BSS Transition Management Request frame. The AP may send an unsolicited BSS Transition Management Request frame to a non-AP STA at any time if the non-AP STA indicates that it supports such capability in the Extended Capabilities information element. The AP may transmit a group addressed BSS Transition Management Request frame to associated non-AP STAs if all associated non-AP STAs support the BSS Transition Management capability. When the BSS Transition Management Request frame is transmitted as a group addressed frame, a receiving non-AP STA shall not respond with a BSS Transition Management Response frame.

The AP shall include the BSS Transition Candidate List Entries field in the BSS Transition Management Request frame if the AP has information in response to the BSS Transition Management Query frame. The BSS Transition Candidate List Entries field contains one or more Neighbor Report elements describing the preferences for target BSS candidates. Preference field value of 0 indicates that the BSS listed is an excluded BSS, and the STA refrains from associating to the AP corresponding to the excluded BSS unless the STA is unable to associate with an AP of any non-excluded BSSs that are compatible with the STA's choice of SSID and the STA has transmitted a BSS Transition Candidate Response frame to the associated AP with the reason of reject. The Preference field values are used to establish the relative order of entries within the given list at the given time, and for the given AP. 

The values between 1 and 255 provide the indication of order, with 255 indicating the most preferred BSS within the given candidate list, decreasing numbers representing decreasing preference relative only to entries with lower values of the Preference field, and equal numbers representing equal preference. The preference value is only valid before the Validity Interval has expired. The AP may include zero or more subelements in the BSS Transition Candidate List Entries field. 
Upon successful reception of a BSS Transition Management Query frame or BSS Transition Response frame from a non-AP STA that contains a non-empty BSS Transition Candidate List Entries field, the AP shall include at least one BSS candidate from that list with a non-zero Preference field value in the BSS Transition Candidate List Entries field of any subsequent BSS Transition Management Request frame with the Preferred Candidate List Included field set to 1 transmitted to the non-AP STA.  The AP should consider the elements in BSS Transition Candidate List Entries field in the latest BSS Transition Management Query frame or BSS Transition Management Response frame received from the non-AP STA in order to determine the best target BSS candidate(s) for it; the policy by which the AP accomplishes this is outside the scope of this specification.
The non-AP STA that receives the abridged bit with a value of 1 shall treat any BSSID that does not appear in the BSS Transition Candidate List as if it were present in the BSS Transition Candidate List with a Preference value of 0.

The AP may also include one BSS Termination Duration subelement for each BSS in the BSS Transition Candidate List entry, including the BSS Termination Duration value and a BSS Termination TSF value. The BSS Termination duration may be different for each BSS.
If the AP has not previously transmitted to a non-AP STA a BSS Transition Management Request frame with the Disassociation Imminent field set to 1 or the most recently transmitted BSS Transition Management Request frame has the Disassociation Imminent field set to 0, then in the BSS Transition Management Request frame with the Disassociation Imminent field set to 1 that the AP transmits to the non-AP STA the Disassociation Timer field shall be set to 0 or set with a number of TBTTs equivalent to at least 30 seconds. The AP shall also start for the non-AP STA a countdown timer with initial value set to that in the Disassociation Timer field if it is not of value 0, else a number of TBTTs equivalent to at least 30 seconds. The AP shall decrement the timer by one after transmitting each Beacon frame until the timer has value of 0. In subsequent BSS Transition Management Request frames that the AP transmits to the non-AP STA, the Disassociation Timer field shall be set to 0 or set with the value in the timer.  

If the most recent BSS Transition Management Request frame that an AP has transmitted to a non-AP STA has the Disassociation Imminent field set to 1, then the AP shall not transmit a Disassociation frame to the non-AP STA unless the timer for the non-AP STA has value of 0.
An AP's SME may have accounting session control information, such as a notice of session expiry. The means by which the AP's SME obtains accounting session control information is out of scope of this specification. Accounting session control information can include a time duration after which the non-AP STA will be disassociated from the ESS and an optional session information URL at which information may be obtained to extend the accounting session. When an AP's SME has accounting session control information, it shall issue an MLME-BTM.request to the AP's MLME and shall encode the time to session expiry in the Disassociation Timer parameter and shall encode the URL, if available, in the SessionInformationURL parameter. A non-AP STA's SME receiving an MLME-BTM.indication forwards the MLME-BTM.indication parameters to the appropriate entity within the device (e.g., web-browser) to inform the end-user; the means and protocol by which the SME accomplishes this is outside the scope of this specification.

A STA's SME receiving an MLME-BTM.indication primitive containing the BSS Transition Candidate List Entries field should use this list of candidates, with individual transition preference values, to make BSS transition decisions. Upon receiving an MLME-BTM.indication primitive, the STA's SME shall disregard any previous MLME-BTM.indication primitive received from the same AP. The STA shall not use the corresponding BSS Transition Candidate List Entries field information after the indicated Validity Interval. The STA may send a BSS Transition Management Query frame at any time to obtain an updated BSS Transition Candidate List Entries field or share the STA’s target BSS candidates.

A STA's SME receiving an MLME-BTM.indication primitive containing a non-zero value of the Disassociation Timer field should attempt to find a suitable AP with which to re-associate before the indicated disassociation time. If the receiving STA cannot find a suitable AP with which to re-associate, the STA's SME shall issue an MLME-BTM.response primitive containing a Status Code indicating reject before the indicated disassociation time.

11.22.6.4 BSS transition management response 

When the STA's SME receives an MLME-BTM.indication primitive, it may issue an MLME-BTM.response primitive.

The STA's SME may include the result of its BSS transition decision in the Target BSSID field and Status Code field in the MLME-BTM.response primitive. A Status Code set to 0 (i.e., Accept) indicates the STA will transition from the current BSS. The STA's SME receiving an MLME-BTM.indication primitive may issue an MLME-BTM.response primitive with a valid nonzero status code indicating rejection if it is unable to comply with this BSS transition management request.

When a non-AP STA's SME receives an MLME-BTM.indication with the BSS Termination Included field in the Request Mode field set to 1 it may send an MLME-BTM.response primitive with the Status code set to one of the following values:

—
0 - Accept. Accept the BSS Termination request. 

—
4 - Reject, BSS Termination Undesired. Request for deferral of BSS Termination, interval not specified.

—
5 - Reject, BSS Termination Delay. Request for deferral of BSS Termination interval specified in the BSS Termination Delay field in the BSS Transition Management Response frame.

The AP's SME may choose to accept a response to terminate or delay BSS Termination based on policies that are out of the scope of this standard. The MLME-RESET.request primitive is invoked to terminate the BSS. The AP shall disassociate with all STAs immediately prior to termination of the BSS. 

When a non-AP STA receives a BSS Transition Management Request frame that has both the Disassociation Imminent and Preferred Candidate List Included fields set to 0, the non-AP STA shall transmit a BSS Transition Response frame with the Status Code field set to ANA (Reject – STA BSS Transition Candidate List provided).  The non-AP STA should specify the BSS Transition Candidate List Entries field of the BSS Transition Management Response frame to indicate the non-AP STA’s transition preferences if it has information on BSS transition candidates.
The BSS Transition Candidate List Entries field of a BSS Transition Management Response frame contains zero or more Neighbor Report elements describing the non-AP STA’s preferences for target BSS candidates.  The Preference field value of a Neighbor Report element used in a BSS Transition Management Response frame shall be between 1 and 255. The value of 0 is reserved.  The values between 1 and 255 provide the indication of order, with 255 indicating the most preferred BSS within the given candidate list, decreasing numbers representing decreasing preference relative only to entries with lower values of the Preference field, and equal numbers representing equal preference. The non-AP STA should not list any BSS that is not considered as a target BSS candidate. 
When a non-AP STA receives a BSS Transition Management Request frame that has both the Disassociation Imminent and Preferred Candidate List Included fields set to 1 and a non-empty BSS Transition Candidate List Entries field, if the non-AP STA sends to the AP a BSS Transition Management Response that has the Status Code field set to 0 (Accept), then the non-AP STA shall disassociate with the AP and attempt to re-associate with an AP corresponding to one of the non-excluded BSSs listed in the BSS Transition Candidate List Entries field of the received BSS Transition Management Request frame.
Abstract


We propose enhancements to the BSS Transition Management protocol for improving the reliability of systems that practices this protocol.  Use cases are also presented in order to illustrate the effects of the improved protocol.
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