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Abstract

This paper is describes a complete proposal for Dynamic Frequency Selection (DFS). It is presented in a format consistent with the existing TGh draft. 
The following documents were used as reference material in the development of this proposal:

IEEE P802.11h/D1.1, January 2002, Spectrum and Transmit Power Management extensions in the 5GHz band in Europe

11-01-532r0-H-Dynamic Frequency Selection (DFS) in an Independent BSS, S. Black/S. Gray – Nokia, S. Choi/A. Soomro – Philips

11-01-533r0-H-An IEEE802.11h MIB Definition, S. Black – Nokia

11-01-538r0-H-Layer Management Extensions for Spectrum Management, S. Black – Nokia, S. Choi/A. Soomro – Philips

11-02-154r2-H-Proposed DFS text, A. Myles – Cisco
2. Normative References

Insert the following citation at the appropriate location in clause 2:

ERC/DEC/(99)23, ERC Decision of 29 November 1999 on the harmonized frequency bands to be designated for the introduction of High Performance Radio Local Area Networks (HIPERLANs) 
.
3. Definitions

Insert the following new definitions at the appropriate locations in clause 3, renumbering as necessary:

3.51 dynamic frequency selection (DFS): Facilities mandated to satisfy requirements in some regulatory domains that specify precedence for licensed users and uniform channel spreading in the 5GHz band. DFS facilities may also be used for other purposes, such as radio resource management.
4. Abbreviations and acronyms

7. Frame formats

7.2 Format of Individual Frame Types

7.2.3 Management frames

7.2.3.1 Beacon frame format

Change order 11 information field and add order 14 to 17 (inclusive) information fields as follows:

Table 5 – Beacon frame body

	Order
	Information
	Notes

	11
	Country
	The Country Information element shall be present when dot11MultiDomainCapabilityEnabled is true or dot11SpectrumManagementCapabilityEnabled is true

	14
	Power Constraint
	Power Constraint as specified in clause shall be included if dot11SpectrumManagementCapabilityEnabled is true

	15
	Channel Quiet Period
	The Channel Quiet Period element may be included if  dot11SpectrumManagementCapabilityEnabled is true

	16
	Channel Switch Announcement
	Channel Switch Announcement as specified in clause may be included if dot11SpectrumManagementCapabilityEnabled is true

	17
	IBSS DFS
	The IBSS DFS Element shall only be present in beacon frames from STAs in a spectrum managed IBSS (dot11SpectrumManagementCapabilityEnabled = True)


7.2.3.9 Probe Response frame format

Change order 10 information field, add order 13 to 17 (inclusive) information fields and reorder Requested Information Elements field as follows:

Table 12 – Probe Response frame body

	Order
	Information
	Notes

	10
	Country
	The Country Information element shall be present when dot11MultiDomainCapabilityEnabled or dot11SpectrumManagementCapabilityEnabled is true

	14
	Power Constraint
	The Power Constraint element shall be included if dot11SpectrumManagementCapabilityEnabled is true

	15
	Channel Quiet Period
	The Channel Quiet Period element may be included if  dot11SpectrumManagementCapabilityEnabled is true

	16
	Channel Switch Announcement
	The Channel Switch Announcement element may be included if dot11SpectrumManagementCapabilityEnabled is true

	17
	IBSS DFS
	The IBSS DFS element shall only be present in probe response frames from STAs in a spectrum managed IBSS (dot11SpectrumManagementCapabilityEnabled = True)

	18 – n
	Requested information elements
	Elements requested by the Request Information Element of the Probe Request frame


Insert the following clause after 7.2.3.11:

7.2.3.12 Action frame body format
The frame body of a management frame of subtype Action contains the information shown in Table 1
Table 1 – Action frame body
	Order
	Information

	1
	Action Descriptor

	2 -
	Actions


7.3 Management Frame Components

Insert the following clause after 7.3.1.10:

7.2.3.12 Action Descriptor

The Action Descriptor field contains a number of subfields that are used in specifying management actions. The length of the Action Descriptor field is four octets. The Action Descriptor Field consists of the following subfields: Category, Action. Action Specific, and Dialogue Token. The format of the Action Descriptor field is as shown in Figure 1.
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Figure 1 – Action Descriptor field
The Category subfield shall be set according to Table 1. The details of the actions allowed in each category are described in the clause for the category referenced in Table 2.
Table 2 – Category values

	Action Category
	Category Subfield Value
	Notes

	Spectrum management
	0
	See clause 7.4

	Reserved
	1-255
	-


The Action subfield shall be set to a value that is specified for the Category. See clause 7.4. The most significant bit of the Action subfield shall normally be set equal to 0. However, if a STA receives a unicast Action frame with an unrecognized Category subfield, Action subfield, Action Specific subfield, Dialog Token subfield or some other syntactic error and the most significant bit of the Action subfield set to 0 then the STA shall return the entire frame to the source with the most significant bit of the Action field set equal to 1.

The Action Specific field shall be set to a value that is specific to the particular Category and Action. The Action Specific subfield is often used to carry a status value or an activation delay. See clause 7.4.
The Dialog Token subfield shall be set to a value that is specific to the particular Category and Action. The Dialog Token subfield is normally used to associate a series of frames in a multi-management frame transaction. See clause 7.4.
7.3.2 Information elements

Insert the following information elements into Table 20 of clause 7.3.2 in place of the reserved IDs:

Table 20 - Element IDs

	Information element
	Element ID

	Supported Channels
	36

	Channel Quiet Period
	37

	Channel Switch Announcement
	38

	Channel Measurement Request
	39

	Channel Measurement Report
	40

	IBSS DFS
	41

	Reserved
	42-255


Insert the following sub-clauses following the final subclause in 7.3.2. Renumber figures and tables as appropriate.
7.3.2.17 Channel Quiet Period element

The Channel Quiet Period element contains the set of parameters necessary to define a measurement interval within the BSS on the current operating channel in order that channel measurements can be carried out. The format of the Channel Quiet Period element is shown in Figure 2.

	
	Element ID
	Length
	Measurement Count
	Measurement Period
	Measurement Duration

	Octets:
	1
	1
	1
	1
	2


Figure 2 – Channel Quiet Period element format

The Element ID field shall be as defined in Table 20. The Length field shall be set equal to 4.
Measurement Count is a single octet and indicates the number of TBTTs remaining until the start of the next measurement interval. A Measurement Count of 0 indicates that the measurement interval will start at the next TBTT. 

Measurement Period is a single octet and may be used to define a periodic measurement interval. Measurement Period shall be set to the number of TBTTs between the start of measurement intervals. A Measurement Period of 0 indicates that no periodic measurement interval is defined.
Measurement Duration indicates the length of the measurement interval inTU.
7.3.2.18 Channel Switch Announcement element
The Channel Switch Announcement element contains the set of parameters to permit a synchronized change to a new operating channel. The format of the Channel Switch Announcement element is shown in Figure 3.

	
	Element ID
	Length
	New Channel Number
	Channel Switch Count

	Octets:
	1
	1
	1
	1


Figure 3 – Channel Switch Announcement element format

The Element ID field shall be as defined in Table 20. The Length field shall be set equal to 2.

The New Channel Number field shall be set equal to the number of the channel to which the BSS is moving.

The Channel Switch Count field shall be set equal to the number of TBTTs until the intended switch to the new channel. A value of 1 indicates that the switch will occur immediately after the next TBTT. A value of 0 indicates that the switch will occur immediately after the frame containing the element.
7.3.2.19 Channel Measurement Request element
The Channel Measurement Request element contains a request that the receiving STA undertake a channel measurement. The format of the Channel Measurement Request element is shown in Figure 4.
	
	Element ID
	Length
	Measurement Token
	Measurement ID
	Measurement 
Request

	Octets:
	1
	1
	1
	1
	variable


Figure 4 – Channel Measurement Request element format

The Element ID field shall be one octet in length and shall be set as defined in Table 20. The Length field shall be one octet in length and shall specify the total length of the Channel Measurement Request Element.
The Measurement Token field shall be one octet in length and shall be set to a non-zero number that is unique among the Channel Measurement Request elements in a particular Channel Measurement Request frame.
The Measurement ID field shall be one octet in length and shall be used to identify the type of Channel Measurement Request according to Table 3.
Table 3 – Measurement IDs

	Measurement Type
	Measurement ID

	Basic
	0

	Reserved
	1 – 254

	Organization Specific
	255


The Measurement Request field shall contain a single Channel Measurement Request of the type specified by the Measurement ID.
7.3.2.19.1 Basic Channel Measurement Request

A Channel Measurement Request of type Basic (Measurement ID = 0) shall consist of a Measurement Duration Subfield, a Number of Channels subfield, and a Channel List. The Measurement Duration subfield shall specify the measurement duration in TU for each channel in the Channel List. The Number of Channels subfield shall specify the number of Channels in the Channel List. Channel numbers shall be as specified in clause 17.3.8.3.3. See Figure 5.
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Figure 5 – Basic Channel Measurement Request
Channels in the Channel List shall appear in ascending order.

7.3.2.19.2 Organization Specific Channel Measurement Request

A Channel Measurement Request of type Organization Specific (Measurement ID = 255) shall consist of an OID subfield and an Organization Specific Request subfield. The maximum length of the request shall be such that the maximum MMPDU length is not exceeded. The OID subfield shall contain an Organizationally Unique Identifier allocated by the IEEE. See IEEE Std. 802-1990 for more information. See Figure 6.
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Figure 6 – Organization Specific Channel Measurement Request
7.3.2.20 Channel Measurement Response element
The Channel Measurement Report element contains a measurement report for a specified channel. The format of the Channel Measurement Report element is shown in Figure 7.
	
	Element ID
	Length
	Measurement Token
	Measurement ID
	Measurement 
Response

	Octets:
	1
	1
	1
	1
	Variable


Figure 7 – Channel Measurement Response element format

The Element ID field shall be one octet in length and shall be set as defined in Table 20. The Length field shall be one octet in length and shall specify the total length of the Channel Measurement Request Element.
The Measurement Token field shall be one octet in length and shall be set equal to the Measurement Token in the corresponding Channel Measurement Request element. The Measurement Token field shall be set to 0 in Channel Measurement Report frames that are provided without a corresponding request.

The Measurement ID field shall be one octet in length and shall be used to identify the type of Channel Measurement Report according to Table 4.

Table 4 – Measurement IDs

	Measurement Report
	Measurement ID

	Basic
	0

	Reserved
	1 – 254

	Organization Specific
	255


The Measurement Report field shall contain a single Channel Measurement Report of the type specified by the Measurement ID.

7.3.2.20.1 Basic Channel Measurement Report

A Channel Measurement Report of type Basic (Measurement ID = 0) shall consist of a Measurement Duration subfield followed by one or more pairs of Channel Number and Basic Channel Report sub-fields for each channel being reported. Each reported channel shall be a member of the BSS Supported Channel Set and the Channel Numbers shall always appear in the report in ascending numerical order. See Figure 8.

	
	Measurement Duration

	
	Channel Number a
	Basic Channel Report a

	
	Channel Number b
	Basic Channel Report b

	
	Channel Number c
	Basic Channel Report c

	
	…
	…

	Length (octets):
	1
	1


Figure 8 – Basic Channel Measurement Report
The Measurement Duration subfield shall specify the measurement duration in TU that was used to assess each channel in the Channel List.
Channel Numbers shall be as specified in clause 17.3.8.3.3.

The Basic Channel Report sub-field shall contain seven subfields, each 1 bit in length: Not Supported, Local, Unmeasured, Primary User, Foreign PLCP, BSS and Unknown. All other bits shall be reserved. See Figure 9.

	Bit
	0
	1
	2
	3
	4
	5
	6
	7

	Sub-field
	Reserved
	Unknown
	BSS
	Foreign PLCP
	Primary User
	Un-measured
	Not Supported
	Local


Figure 9 – Basic Channel Report subfield
The Local subfield shall be set to ‘1’ to indicate that the Basic Channel Report contains results from measurements at the local STA sending the report. This subfield shall be set to 0 to indicate a report that is constructed from measurements taken at a number of STAs. This concept is used in providing DFS in an IBSS. See clause 11.5.4.3.
The Not Supported field shall be set to ‘1’ to indicate that the channel is not a member of the Supported Channel Set at the local STA sending the report. Otherwise it shall be set to 0. This concept is used in providing DFS in an IBSS. The Not Supported subfield shall only be set if the Local subfield is set to ‘1’. If the Not Supported subfield is set to ‘1’ on receipt of a basic channel report, the receiving STA shall ignore all other subfields in the Basic Channel Report.

The Unmeasured subfield shall be set to ‘1’ to indicate that the channel has not been measured. Otherwise it shall be set to ‘0’.
The Primary User subfield shall be set to ‘1’ if a signal corresponsing to a Primary User was detected. Otherwise it shall be set to ‘0’.

The ForeignPLCP subfield shall be set to ‘1’ if at least one PLCP Preamble was detected, but no valid SIGNAL field was subsequently detected. Otherwise it shall be set to ‘0’.
The BSS subfield shall be set to ‘1’ if an IEEE802.11 BSS was detected on the channel by reception of a valid IEEE802.11 frame of type Data, or Management. Otherwise it shall be set to ‘0’.

The Unknown subfield shall be set to ‘1’ if a signal was detected that does not correspond to the Primary User, ForeignPLCP, or BSS signals.
Reserved fields shall be set to 0 on transmission and ignored on reception.

7.3.2.20.2 Organization Specific Channel Measurement Report

A Channel Measurement Report of type Organization Specific (Measurement ID = 255) shall consist of an OID subfield and an Organization Specific Report subfield. The maximum length of the report shall be such that the maximum MMPDU length is not exceeded. The OID subfield shall contain an Organizationally Unique Identifier allocated by the IEEE. See IEEE Std. 802-1990 for more information. See Figure 10.
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Figure 10 – Organization Specific Channel Measurement Request

7.3.2.21 IBSS DFS element
The IBSS DFS Element contains the parameters necessary to support the IBSS DFS protocol. The element contains three fields: DFS Owner, DFS Recovery Interval, and Channel Map. See Figure 11.

	
	Element ID
	Length
	DFS Owner
	DFS Recovery Interval
	Measurement Duration
	Channel Map

	Octets:
	1
	1
	6
	1
	2
	2 * n


Figure 11 – IBSS DFS Element Format

The DFS Owner field shall be set equal to the IEEE individual MAC address of the STA that is the current DFS Owner in the IBSS.

The DFS Recovery Interval field indicates the time interval that shall be used for DFS Owner Recovery. DFS Owner Recovery may be used to maintain DFS operation when a DFS Owner fails to announce a channel switch after a primary user has been detected. DFS Recovery Interval is expressed as an integral number of beacon intervals. DFS Recovery Interval is static throughout the lifetime of the IBSS and is determined by a parameter to MLME-START.request at the STA that initiates the IBSS.

The Measurement Duration indicates the default measurement duration in TU that shall be used for autonomous measurements within an IBSS and reported in the Channel Map field.

The Channel Map subfield shall contain a Basic Channel Measurement Report for each channel in the BSS Supported Channel Set at the STA which started the IBSS. The Channel Map field shall be a fixed length depending on the number of channels in the BSS Supported Channel Set. Channels shall always appear in the map in ascending numerical order. The channel map generated by the DFS Owner is termed the global channel map. Channel maps transmitted by individual STAs that include local characteristics are known as local channel maps. See Figure 12.
	
	Channel Number a
	Basic Channel Report a

	
	Channel Number b
	Basic Channel Report b

	
	Channel Number c
	Basic Channel Report c

	
	…
	…

	Length (octets):
	1
	1


Figure 12 – Channel Map subfield in IBSS DFS Element

7.4 Spectrum Management Actions

The Action codes within the Spectrum Management category of an Action frame are defined in Table 5. The details of the frame bodies associated with each Action code are described in the following sub-clauses.

Table 5 – Spectrum Management Action codes

	Action code
	Meaning

	0
	Channel Measurement Request

	1
	Channel Measurement Report

	2
	TPC Request

	3
	TPC Report

	4
	IBSS Channel Switch Announcement

	5-255
	Reserved


Insert clause 7.4.1 as follows. Renumber figures and tables as appropriate:

7.4.1 Channel Measurement Request frame format

The Channel Measurement Request frame uses the Action frame body format and is transmitted by a STA requesting another STA to measure one or more channels. The format of the Channel Measurement Request frame body is shown in Figure 13.
	
	
Action Descriptor

	

	
	Category
(0)
	Action
(0)
	Action Specific
	Dialog Token
	Channel Measurement
Request elements

	Octets:
	1
	1
	1
	1
	variable


Figure 13 – Channel Measurement Request frame body format

The Category field shall be set to 0 (representing Spectrum Management).

The Action field shall be set to 0 (representing a Channel Measurement Request frame).

The Action Specific field shall be set equal to an activation delay, which represents the number of TBTTs until the measurement specified by the first Channel Measurement Request element should start. A value of 0 indicates that processing shall commence immediately following receipt of the frame containing the request. A value of 1 indicates that processing shall commence after the next TBBT. Processing of subsequent Channel Measurement Request elements shall occur sequentially.

The Dialog Token field shall be set to a non-zero value chosen by the STA sending the request to identify the request/report transaction. A pending request is superseded by a subsequent request from the same STA with the same Dialog Token value.

The Channel Measurement Request elements shall contain one or more channel request elements as described in 7.3.2.14.

Insert clause 7.4.2 as follows. Renumber figures and tables as appropriate:

7.4.2 Channel Measurement Report frame format

The Channel Measurement Report frame uses the Action frame body format and shall be transmitted by a STA in response to a Channel Measurement Request frame or by a STA autonomously providing channel measurement information. The format of the Channel Measurement Report frame body is show in Figure 14.
	
	
Action Descriptor

	

	
	Category
(0)
	Action
(1)
	Action Specific
	Dialog Token
	Channel Measurement
Report elements

	Octets:
	1
	1
	1
	1
	Variable


Figure 14 – Channel Measurement Report frame body format

The Category field shall be set to 0 (representing Spectrum Management).

The Action field shall be set equal to 1 (representing a Channel Measurement Report frame).

The Action Specific field shall contain the status of the response as shown in Table 6.

The Dialog Token field shall be set equal to the value in the corresponding Channel Measurement Request frame. If the Channel Measurement Report frame is not being transmitted in response to a Channel Measurement Request frame then the Dialog token shall be set equal to 0.

The Channel Measurement Report elements shall be set as described in 7.3.2.15.
Table 6 - Channel Measurement Report Action Specific codes

	Value
	Status

	0
	The frame contains one or more Channel Measurement Report elements in response to one or more Channel Measurement Request elements in a Channel Measurement Request.

	1
	The frame contains one or more Channel Measurement Report elements provided autonomously.

	2
	The status indicates that a STA received one or more Channel Measurement Request elements in a Channel Measurement Request frame for which it is unable to provide a response. The frame contains the corresponding Channel Measurement Request elements.

	3-255
	Reserved.


7.4.3 IBSS Channel Switch Announcement Frame

The IBSS Channel Switch Announcement frame shall be used to announce the switch to a new channel in an IBSS. The format of the IBSS Channel Switch Announcement is shown in Figure 15.

	
	
Action Descriptor

	

	
	Category
(0)
	Action
(4)
	Action Specific
	Dialog Token
	Channel Number

	Octets:
	1
	1
	1
	1
	1


Figure 15 – IBSS Channel Switch Anouncement frame body format

The Category field shall be set to 0 (representing Spectrum Management).

The Action field shall be set to 4 (representing an IBSS Channel Switch Announcement frame).

The Action Specific field shall be set equal to an activation delay, which represents the number of TBTTs until the intended channel switch event.

The Dialog Token field is unused and shall be set to 0.

The Channel Number field shall be set to the number of the intended destination channel.
10. Layer management

10.3 MLME SAP interface

10.3.10.1 MLME-START.request

Add the following primitive parameters:

MLME-START.request
(
:
:
Country,
IBSS DFS Interval,
IBSS DFS Recovery Interval
)

	Name
	Type
	Valid Range
	Description

	Country
	As defined in the Country Element format
	As defined in the Country Element format
	The information required to identify the regulatory domain in which the STA is located and to configure its PHY for operation in that regulatory domain.

	IBSS DFS Recovery Interval
	Integer
	1 – 255
	Only present if BSSType = INDEPENDENT

The time interval that shall be used during the DFS Recovery procedure according to clause 11.5.4.3.


10.3.2.2 MLME-SCAN.confirm

10.3.2.2.2 Semantics of the Service Primitive

Add the following parameters to the definition of BSS Description:

	Name
	Type
	Valid Range
	Description

	Country
	As defined in the Country Element format
	As defined in the Country Element format
	The information required to identify the regulatory domain in which the STA is located and to configure its PHY for operation in that regulatory domain.

	IBSS DFS Recovery Interval
	Integer
	1 – 255
	Only present if BSSType = INDEPENDENT

The time interval that shall be used between a DFS Interval expiry and the switch to a new channel during the DFS Recovery procedure.


Insert clauses 10.3.11 through 10.3.14 as follows.
10.3.11 Channel Measurement Request

This set of primitives supports the signalling of Channel Measurement requests between peer SME entities.

The layer management extensions for channel measurement and switching assume a certain partition of Spectrum Management functionality between the MLME and SME. For DFS, the control of channel measurement and channel selection reside in the SME, while the process and protocol for measurement initiation and report forwarding are in the MLME. The actual channel switch in this model may be achieved at the appropriate time through the MLME-PLME interface.
10.3.11.1 MLME-CMREQUEST.request

10.3.11.1.1 Function

This primitive requests the transmission of a channel measurement request to a peer entity.

10.3.11.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREQUEST.request
(
Activation Delay,
Dialogue Token,
Channel Measurement Request Set,
Request Timeout
)
	Name
	Type
	Valid Range
	Description

	Activation Delay
	Integer
	0 – 255
	The measurement activation delay in beacon intervals. A value of 0 indicates that the measurement shall start immediately after receipt of the frame containing the request. See clause 7.4.1.

	Dialogue Token
	Integer
	0 – 255
	The dialogue token to identify the measurement transaction.

	Channel Measurement Request Set
	Set of Channel Measurement Requests each as defined in the Channel Measurement Request Element
	Set of Channel Measurement Requests each as defined in the Channel Measurement Request Element
	A set of channel measurement requests.


10.3.11.1.3 When Generated

This primitive is generated by the SME to request that a Channel Measurement Request frame be sent to a peer entity to initiate one or more measurements.

10.3.11.1.4 Effect of Receipt

On receipt of this primitive, the MLME shall construct a Channel Measurement Request frame containing the set of Channel Measurement Method elements specified. This frame shall then be scheduled for transmission.

10.3.11.2 MLME-CMREQUEST.confirm

10.3.11.2.1 Function

This primitive reports the result of a request to send a Channel Measurement Request frame.

10.3.11.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREQUEST.confirm
(
ResultCode
)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
UNSPECIFIED FAILURE
	Reports the outcome of a request to send a Channel Measurement Request frame.


10.3.11.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Measurement Request frame completes.

10.3.11.2.4 Effect of Receipt

On receipt of this primitive, the SME shall evaluate the ResultCode and act accordingly.

10.3.11.3 MLME-CMREQUEST.indication

10.3.11.3.1 Function

This primitive indicates that a frame has been received requesting that one or more channels are measured.

10.3.11.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREQUEST.indication
(
Activation Delay,
Dialogue Token,
Channel Measurement Request Set,
Request Timeout
)
	Name
	Type
	Valid Range
	Description

	Activation Delay
	Integer
	0 – 255
	The measurement activation delay in beacon intervals. A value of 0 indicates that the measurement shall start immediately after receipt of the frame containing the request. See clause 7.4.1.

	Dialogue Token
	Integer
	0 – 255
	The dialogue token to identify the measurement transaction.

	Channel Measurement Request Set
	Set of Channel Measurement Requests each as defined in the Channel Measurement Request Element
	Set of Channel Measurement Requests each as defined in the Channel Measurement Request Element
	A set of channel measurement requests.


10.3.11.3.3 When Generated

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

10.3.11.3.4 Effect of Receipt

On receipt of this primitive, the SME shall commence the requested channel measurements.

10.3.12 Channel Measurement

This set of primitives supports the request and reporting of channel measurement data.
10.3.12.1 MLME-CMEASURE.request

10.3.12.1.1 Function

This primitive is generated by the SME to request measurement of a channel.

10.3.12.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMEASURE.request
(
Measurement ID
Measurement Type
)

	Name
	Type
	Valid Range
	Description

	Measurement ID
	Integer
	0 – 255
	Defines the type of measurement being requested.

	Measurement Type
	As defined in clause 7.3.2.19
	As defined in clause 7.3.2.19
	Measurement parameters as specified for each type of measurement


10.3.12.1.3 When Generated

This primitive is generated by the SME to request measurement of a channel.

10.3.12.1.4 Effect of Receipt

On receipt of this primitive, the MLME shall commence the measurement process.

10.3.12.2 MLME-CMEASURE.confirm

10.3.12.2.1 Function

This primitive reports the result of a channel measurement.

10.3.12.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMEASURE.confirm
(
ResultCode,
Measurement ID
Measurement Report
)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
UNSPECIFIED FAILURE
	Reports the outcome of the measurement request

	Measurement ID
	Integer
	0 – 255
	Defines the type of measurement being reported.

	Measurement Type
	As defined in clause 7.3.2.20
	As defined in clause 7.3.2.20
	Measurement results as specified for each type of measurement.


10.3.12.2.3 When Generated

This primitive is generated by the MLME to report the results when a channel measurement completes.

10.3.12.2.4 Effect of Receipt

On receipt of this primitive, the SME shall store the channel measurements pending communication to the requesting entity, or local use.

10.3.13 Channel Measurement Report

This set of primitives supports the signalling of channel measurement reports..
10.3.13.1 MLME-CMREPORT.request

10.3.13.1.1 Function

This set of primitives supports the signalling of Channel Measurement reports between peer SME entities.
10.3.13.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREPORT.request
(
Channel Measurement Report
)

	Name
	Type
	Valid Range
	Description

	Dialogue Token
	Integer
	0 – 255
	The dialogue token to identify the measurement transaction.

	Channel Measurement Report Set
	Set of Channel Measurement Reports each as defined in the Channel Measurement Report Element
	Set of Channel Measurement Reports each as defined in the Channel Measurement Report Element
	A set of channel measurement reports.


10.3.13.1.3 When Generated

This primitive is generated by the SME to request that a frame be sent to a peer entity to report the results of measuring one of more channels.

10.3.13.1.4 Effect of Receipt

On receipt of this primitive, the MLME shall construct a Channel Measurement Report frame containing the set of Channel Measurement Report. This frame shall then be scheduled for transmission.

10.3.13.2 MLME-CMREPORT.confirm

10.3.13.2.1 Function

This primitive reports the result of a request to send a Channel Measurement Report frame.

10.3.13.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREPORT.confirm
(
ResultCode
)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
UNSPECIFIED FAILURE
	Reports the outcome of a request to send a Channel Measurement Request frame.


10.3.13.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Measurement Report Frame completes.

10.3.13.2.4 Effect of Receipt

On receipt of this primitive, the SME shall evaluate the ResultCode and act accordingly.

10.3.13.3 MLME-CMREPORT.indication

10.3.13.3.1 Function

This primitive indicates that a Channel Measurement Report frame has been received from a peer entity. This may be in response to an earlier Channel Measurement request (MLME-CMREQUEST.request), or may be an autonomous report.

10.3.13.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CMREPORT.indication
(
Channel Measurement Report
)

	Name
	Type
	Valid Range
	Description

	Dialogue Token
	Integer
	0 – 255
	The dialogue token to identify the measurement transaction. Set to 0 for an autonomous report.

	Channel Measurement Report Set
	Set of Channel Measurement Reports each as defined in the Channel Measurement Report Element
	Set of Channel Measurement Reports each as defined in the Channel Measurement Report Element
	A set of channel measurement reports.


10.3.13.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Measurement Report frame is received.

10.3.13.3.4 Effect of Receipt

On receipt of this primitive, the channel measurement data is available for SME processes such as channel selection.

10.3.14 Channel Switch

10.3.14.1 MLME-CHANNELSWITCH.request

10.3.14.1.1 Function

This primitive requests a switch to a new operating channel. 

10.3.14.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELSWITCH.request
(
Channel Number,
Activation Delay
)

	Name
	Type
	Valid Range
	Description

	Channel Number
	Integer
	0 – 200
	Specifies the new channel

	Activation Delay
	Integer
	0 – 255
	Specified the number of TBTTs until the channel switch event.


10.3.14.1.3 When Generated

This primitive is generated by the SME to schedule a channel switch and announce this to peer entities in the BSS.

10.3.14.1.4 Effect of Receipt

On receipt of this primitive, the MLME shall schedule the channel switch event and announce this to other STAs in the BSS using the Channel Switch Announcement frame and element. The MLME shall ensure the timing of frame transmission takes into account the activation delay. The actual channel switch may be achieved at the appropriate time through the MLME-PLME interface using the PLME-SET primitive of dot11CurrentFrequency MIB.

10.3.14.2 MLME-CHANNELSWITCH.confirm

10.3.14.2.1 Function

This primitive reports the result of a request to switch channel.

10.3.14.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELSWITCH.confirm
(
ResultCode
)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
UNSPECIFIED FAILURE
	Reports the result of a channel switch request


10.3.14.2.3 When Generated

This primitive is generated by the MLME when a channel switch requet completes. Possible unspecified failure causes include an inability to schedule a channel switch announcement.

10.3.14.2.4 Effect of Receipt

On receipt of this primitive, the SME shall evaluate the ResultCode and act accordingly.

10.3.14.3 MLME-CHANNELSWITCH.indication

10.3.14.3.1 Function

This primitive indicates that a channel switch announcement has been received from a peer entity and the channel switch has been scheduled by the MLME. 

10.3.14.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELSWITCH.indication
(
Channel Number,
Activation Delay
)

	Name
	Type
	Valid Range
	Description

	Channel Number
	Integer
	0 – 200
	Specifies the new channel.

	Activation Delay
	Integer
	0 – 255
	Specified the number of TBTTs until the channel switch event.


10.3.14.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Switch Announcement is received and the channel switch event is scheduled accordingly. The actual channel switch may be achieved at the appropriate time through the MLME-PLME interface using the PLME-SET primitive of dot11CurrentFrequency MIB.

10.3.14.3.4 Effect of Receipt

None specified.

11. MAC sublayer management entity

11.5 Dynamic Frequency Selection (DFS)
The CEPT Member Administrations in Europe require that wireless LAN systems operating in the 5GHz band implement measures to reduce interference with spectrum users that have primary status, e.g. radar systems. These regulations specify that wireless LAN systems should detect and avoid primary users. Further, they require the use of channel selection algorithms that result in uniform channel spreading across a minimum number of channels (ERC/DEC/(99)23). These measures are termed Dynamic Frequency Selection (DFS).
This clause defines DFS procedures that shall be used in systems conforming to IEEE Std. 802.11-1999 and IEEE Std. 802.11a-1999 in order to satisfy the regulatory requirements in Europe. The procedures may also satisfy comparable needs in other regulatory domains and may be used for other purposes, such as radio resource management.
The DFS procedures provide for:

a. Quieting channels for measuring
b. Requesting and reporting of channel measurements
c. Detecting licensed users
d. Discontinuing operations after detecting licensed users
e. Selecting and advertising a new channel

STAs shall use the DFS procedures defined in this clause if and only if the Boolean MIB attribute dot11SpectrumManagementEnabled is true. The dot11SpectrumManagementEnabled MIB attribute shall be set true when operating in a region where DFS is required by regulatory authorities. It may also be set true in other circumstances.

11.5.1 Channel Measurement

STAs shall support channel measurement procedures to assist in the detection of primary spectrum users.
11.5.1.1 Channel Quiet Period
A Channel Quiet Period may be scheduled to occur at regular intervals to facilitate the evaluation of channel conditions and detection of primary users with reduced possibility of interference.

In an Infrastructure BSS, the AP may schedule a Channel Quiet Period and announce this by way of the Channel Quiet Period element in Beacon and Probe Response Management Frames. The BSS Measurement Period and Duration shall be determined by the values of dot11BSSMeasurementPeriod and dot11BSSMeasurementDuration.
In an IBSS, the STA at which MLME-START was issued may establish a Channel Quiet Period and shall announce this by way of the Channel Quiet Period element in Beacon and Probe Response Management Frames that it transmits. The BSS Measurement Period and Duration shall be determined by the values of dot11BSSMeasurementPeriod and dot11BSSMeasurementDuration at the time MLME-START was issued. A STA joining an IBSS shall adopt the Channel Quiet Period from the same Beacon, or Probe Response management frame that is used for synchronisation to the IBSS (see clause 11.1.3.4). It shall then announce these by way of the Channel Quiet Period element in Beacon and Probe Response Management Frames that it transmits.

All STAs shall ensure that no transmissions occur during a Channel Quiet Period. STAs shall consider a Channel Quiet Period to be equivalent to a dwell time and adhere to all of the provisions relating to dwell time defined in clause 9.

11.5.1.2 Requesting and Reporting of Channel Measurements

A STA may measure one or more channels itself, or a STA may request other STAs in the same BSS or IBSS to measure one or more channels on its behalf, either in a Channel Quiet Period or during normal operation.

When requesting other STAs to measure one or more channels, a STA shall use a Channel Measurement Request frame containing one or more Channel Measurement Request elements. The measurement request may be sent to a unicast, multicast or broadcast destination address.

A STA that requests another STA to perform a channel measurement shall not transmit MPDUs to that STA or retransmit the measurement request until time has passed for any required channel switches to occur, the measurement to be undertaken and the results reported. In determining this period, a STA shall assume that any required channel switches take less than dot11ChannelSwitchTime per switch.

A STA that receives a Channel Measurement Request frame from a STA in its BSS or IBSS shall process the Channel Measurement Request elements in the order they appear in that frame. The STA shall commence the measurements at the time specified in the Action Specific field. A STA shall carry out at least those mandatory channel measurements that are requested by its AP in a BSS.
The results of all requested channel measurements shall be returned to the requesting STA in one or more Channel Measurement Report elements, in one or more Channel Measurement Report frames with an Action Specific field equal to 0.

When a STA declines to carry out channel measurements it shall return the elements containing the refused measurement requests to the requesting STA in one or more Channel Measurement Report frames with an Action Specific field equal to 2.

A STA may autonomously report channel measurements to another STA in its BSS or IBSS using a Channel Measurement Report frame with an Action Specific field equal to 1 containing one or more Channel Measurement Report elements.

11.5.2 Primary Users & Selection of Operating Channel
A STA shall implement a method to detect primary spectrum users operating in a channel that satisfies regulatory requirements. Detection of a primary spectrum user shall cause the STA to:
a. Cease transmission of all frames of type Control or Data within dot11MaxDataOperationsPeriod

b. Cease transmission of all frames of type management within dot11MaxManagementOperationsPeriod

The algorithm to choose an operating channel at MLME-START.request, or when attempting a Channel Switch during operation shall satisfy all regulatory requirements, including uniform spreading rules and channel testing rules. A channel shall not be selected unless it has been tested for primary users for:

a. dot11StartupTestPeriod if the channel has not been tested for licensed users for at least dot11StatupTestPeriod during the last dot11StartupTestValid.

b. dot11StartupTestPeriod if a channel was previously determined to contain licensed users during the last dot11StartupTestValid.

c. dot11OperatingTestPeriod (where the period is only cumulated during testing) of each dot11OperatingTestCycle period while operating in the channel.
A STA is permitted to use a channel without the above measurements only when joining a spectrum managed BSS, or when switching to a channel announced under the DFS procedures.

A STA shall not select a channel that is known not to be supported by a STA in the BSS.
11.5.3 DFS Procedures in an Infrastructure BSS

11.5.3.1 Starting, or Joining an Infrastructure BSS

The use of spectrum management in an infrastructure BSS shall be determined by the AP at the point that the BSS is started. If the MIB attribute dot11SpectrumManagementEnabled (TruthValue, default = true) is set equal to true when the MLME-START.request primitive is issued, then the BSS will be spectrum managed and shall follow the DFS protocol procedures defined in this clause. The dot11SpectrumManagementEnabled MIB attribute shall be set true prior to issuing an MLME-START.request when operating in a region where DFS is required by regulatory authorities. It may also be set true in other circumstances.

The initial operating channel of the BSS specified in the MLME-START.request primitive shall comply with the rules defined in 11.5.2.

A STA with the boolean MIB attribute dot11SpectrumManagementEnabled set equal to true shall not join an infrastructure BSS unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from the AP. 
An AP operating in a spectrum managed BSS shall not permit a STA to associate or reassociate unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Association and Reassociation Requests received from the STA.
11.5.3.2 Channel Measurement and Reporting in an Infrastructure BSS
The AP may use the procedures defined in clause 11.5.1.2 to request and collect Channel Measurement data from STAs in the BSS.
If the AP detects a primary user it shall cease transmission of data and control type frames as defined in 11.5.2. If an associated STA detects a primary user the STA shall cease transmission of data and control type frames as defined in 11.5.2. Additionally, the STA shall attempt to send a Channel Measurement Report to the AP indicating the presence of the primary user within within dot11MaxManagementOperationsPeriod of detection.
11.5.3.3 Selecting and Advertising a New Channel in an Infrastructure BSS

An AP may attempt to move the STAs that are associated in its BSS to a new channel by advertising a channel switch using the Channel Switch Announcement element in Beacon and Probe Reponse management frames that it transmits.
Provided regulatory constraints are satisfied, the Channel Switch shall be scheduled so that all STAs in the BSS, including those in sleep mode, have the opportunity to receive at least one Channel Switch Announcement element prior to the switch.

Any new channel advertised shall comply with the rules in clause 11.5.2. STAs shall consider a Channel Switch event to be equivalent to a dwell time and adhere to all of the provisions relating to dwell time defined in clause 9.

11.5.4 DFS Procedures in an Independent BSS

DFS in an IBSS requires additional functions since:
a. There is no central AP function for collating measurements, or channel switching. If STAs make independent decisions to move channel in the presence of a primary signal, there is a danger that all STAs will announce a switch to differing channels if several of them detect a primary user.
b. There is no association protocol that can be used to determine membership of the BSS at a given instant, therefore a STA may not know to which STAs it can send unicast Channel Measurement Requests.
c. Beaconing is a shared process and therefore it cannot be guaranteed that an STA that has something to send such as a channel switch message will be the next STA to beacon.
To address these issues, DFS Owner and channel map concepts are introduced. The DFS Owner is responsible for selecting a new operating channel and advertising a Channel Switch after a primary user is detected. 

11.5.4.1 Starting, or Joining an IBSS

The use of spectrum management in an IBSS shall be determined by the STA that starts the IBSS. If the MIB attribute dot11SpectrumManagementEnabled (TruthValue, default = true) is set equal to true when the MLME-START.request primitive is issued, then the IBSS will be spectrum managed and shall follow the protocol procedures defined here. The dot11SpectrumManagementEnabled MIB attribute shall be set true prior to issuing an MLME-START.request when operating in a region where DFS is required by regulatory authorities. It may also be set true in other circumstances.

The initial operating channel of the IBSS specified in the MLME-START.request primitive shall comply with the rules defined in 11.5.2. 
A STA with the boolean MIB attribute dot11SpectrumManagementEnabled set equal to true shall not join an IBSS unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from the IBSS.
All STAs within the IBSS shall include the IBSS DFS element in beacon frames and probe response frames that they transmit.
11.5.4.2 The DFS Owner

The STA at which the MLME-START.request was issues shall be the initial DFS Owner in the IBSS. The role of the DFS Owner is to assist in attempting to move the IBSS to a new operating channel in a coordinated manner in the case that a primary user is detected. A DFS recovery procedure is defined in the case that the DFS Owner does not receive notification of the primary user, or is no longer a member of the IBSS.

11.5.4.3 Channel Measurement and Reporting in an IBSS

An STA may use the procedures defined in clause 11.5.1.2 to request and collect Channel Measurement data from other STAs in the BSS.

A STA shall compare the list of supported channels in the IBSS as defined by the Channel Map field field of IBSS DFS elements to its own list of supported channels. If the STA does not support a channel listed in the channel map, the STA shall substitute a basic channel report for that channel with the Local and Not Supported subfields set to ‘1’ in all DFS elements that the STA sends.

A STA shall compare the channel reports received via the channel map field of IBSS DFS elements to its local measurement results. If the received channel map field indicates that a particular channel report is global and that channel measurement report differs from the local measurement results, then the STA shall substitute its local report for that channel. Otherwise, it shall forward the global report.

If the received channel map field indicates that a channel report was local and the channel measurement report differs from the local measurement results, then the STA shall substitute its local measurement report for that channel. Otherwise, it shall forward the received local report as a global report.

If a STA detects a primary user the STA shall cease transmission of data and control type frames as defined in 11.5.2. In addition, the STA shall attempt to send at least one Channel Measurement Report indicating the presence of the primary user to the broadcast address within within dot11MaxManagementOperationsPeriod of detection. The STA shall also signal the detection of a primary user in a local channel characteristic within channel maps that it transmits.
11.5.4.3 Selecting and Advertising an New Channel in an IBSS

The DFS Owner may attempt to move the members of the IBSS to a new operating channel selected according to the rules in 11.5.2. The DFS Owner shall announce a channel switch by sending an IBSS Channel Switch Announcement frame. The Address 1 field of this frame shall be set to the broadcast address. The Activation Delay field shall indicate the number of TBTTs until the intended channel switch. The DFS Owner may send the Channel Switch Announcement frame more than once before the intended channel switch time. The DFS Owner shall also include the Channel Switch Announcement element in each Beacon, or Probe Response frame transmitted until the intended channel switch time. The activation delay shall be set to indicate the appropriate switch time and shall decrement at each TBTT.
A STA that receives a channel switch announcement and intends to move channel shall update the Channel Switch Count field and relay that announcement in Beacon and Probe Response management frames that it transmits. The STA shall switch to the specified channel immediately before the announced TBTT.

A STA may perform DFS Owner recovery if it has not received a Channel Switch Announcement frame, or a Beacon or Probe Response frame containing a Channel Switch Announcement element within the DFS Recovery Time from the end of the frame within which it received a valid notification of the primary user. During DFS recovery the STA that transmits the Beacon for the first TBTT after the DFS Recovery Interval expires shall become the new DFS Owner and shall immediately schedule a channel switch.
A DFS Owner STA that receives a valid DFS element from a STA in the same IBSS containing a DFS Owner address that differs from its own individual MAC address shall immediately cease to be DFS Owner. The STA shall adopt the DFS Owner address, DFS Recovery Interval, and global Channel Map from the received DFS element. If a Channel Switch Announcement element was received within the same frame, any pending channel switch shall be cancelled and a new channel switch scheduled based on the received information. This is necessary to provide resolution between multiple STAs that have assumed DFS ownership in DFS Recovery through beacon transmissions that have not been received correctly, collisions, or coalescing.
Annex D – ASN.1 encoding of the MAC and PHY MIB

In “Major Sections” of Annex D, add the following text to the end of the Station Management attributes

-- dot11SpectrumManagementCapabilityTable ::= {dot11smt 8}

In “SMT Station Config Table of Annex D, add the following text to the end of the dot11StationConfigEntry sequence list

dot11SpectrumManagementCapabilityImplemented TruthValue,

dot11SpectrumManagementCapabilityEnabled TruthValue

Add the following elements to the end of the dot11StationConfigEntry element definitions behind dot11AuthenticateFailStation

dot11SpectrumManagementCapabilityImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute, when TRUE, indicates that the station implementation is capable of supporting spectrum management. The capability is disabled otherwise. The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry 24 }

dot11SpectrumManagementCapabilityEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“A STA will use the defined TPC and DFS procedures if and only if this attribute is TRUE. The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry 25 }

-- ********************************************************************

-- * dot11SpectrumManagementCapability TABLE

-- ********************************************************************

dot11SpectrumManagementCapabilityTable OBJECT-TYPE

SYNTAX SEQUENCE OF dot11SpectrumManagementCapabilityEntry

MAX-ACCESS not-accessible

STATUS current

DESCIPTION

“This (conceptual) table of attributes for spectrum management”

::= {dot11smt 8}

dot11SpectrumManagementCapabilityEntry OBJECT-TYPE

SYNTAX Dot11SpectrumManagementCapabilityEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

“An entry (conceptual row) in the Spectrum Management Capability Table.

IfIndex – Each 802.11 interface is represented by an ifEntry. Interface tables in this MIB are indexed by ifIndex.”

INDEX {ifIndex, dot11SpectrumManagementCapabilityIndex}

::= {dot11SpectrumManagementCapabilityTable 1}

dot11SpectrumManagementCapabilityEntry ::=

SEQUENCE {

dot11SpectrumManagementCapabilityIndex Integer32,

dot11FirstChannelNumber Integer32,

dot11NumberofChannels Integer32,

dot11MitigationRequirement Integer32,

dot11StartupTestPeriod Integer32,

dot11StartupTestValid Integer32,

dot11OperatingTestPeriod Integer32,

dot11OperatingTestCycle Integer32,

dot11MaxDataOperationsPeriod Integer32,

do11MaxManagementOperationsPeriod Integer32,

dot11ChannelSwitchTime Integer32}

dot11SpectrumManagementCapabilityIndex OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The auxiliary variable used to identify instances of the columnar objects in the Spectrum Management Capability Table."

::= { dot11SpectrumManagementCapabilityEntry 1}

dot11FirstChannelNumber OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the value of the lowest channel number in the sub-band for the associated domain country string. The default value of this attribute shall be zero."

::= { dot11SpectrumManagementCapabilityEntry 2}

dot11NumberofChannels OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the value of the total number of channels allowed in the sub-band for the associated domain country string. The default value of this attribute shall be zero."

::= { dot11SpectrumManagementCapabilityEntry 3}

dot11MitigationRequirement OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the average mitigation requirement in dB required in the sub-band. The default value of this attribute shall be 3dB."

::= { dot11SpectrumManagementCapabilityEntry 4}

dot11StartupTestPeriod OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the start up test period in seconds of this channel. The default value of this attribute shall be 10 seconds"

::= { dot11SpectrumManagementCapabilityEntry 5}

dot11StartupTestValid OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the validity of start up test in seconds for this channel. The default value of this attribute shall be 86,400 (24*60*60)"

::= { dot11SpectrumManagementCapabilityEntry 6}

dot11OperatingTestPeriod OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the aggregate period of an operating test in TUs for this channel each cycle. The default value of this attribute shall be 20 TUs"

::= { dot11SpectrumManagementCapabilityEntry 7}

dot11OperatingTestCycle OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the cycle period for an operating test in TUs for this channel. The default value of this attribute shall be 100 TUs "

::= { dot11SpectrumManagementCapabilityEntry 8}

dot11MaxDataOperationsPeriod OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the maximum period an STA may transmit MPDUs in a channel after detecting a licensed user. The default value of this attribute shall be 200 TUs"

::= { dot11SpectrumManagementCapabilityEntry 9}

do11MaxManagementOperationsPeriod OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate the maximum period (only measured while transmission is occurring) an STA may transmit MMPDUs in a channel after detecting a licensed user. The default value of this attribute shall be 500 TUs"

::= { dot11SpectrumManagementCapabilityEntry 10}

dot11ChannelSwitchTime OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall indicate assumed channel switch time, measured in us. The default value of this attribute shall be 2000us"

::= { dot11SpectrumManagementCapabilityEntry 11}

-- ******************************************************************

-- * End of dot11SpectrumManagementCapability TABLE

-- ******************************************************************

Octets:











1





1





1





1














Dialogue Token





Action Specific





Action





Category








































































































































































































































































































OID











Octets:





Octets:





Variable





Variable





3





3





Organization Specific Request





OID





Organization Specific Request





Channel List





1





Channel c





Octets:





1





1





1





2





Channel b





Channel a





Number of Channels





Measurement Duration	








� 	ERC documents are available from European Radiocommunications Office, Midtermolen 1, DK-2100, Copenhagen, Denmark (http://www.ero.dk).
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