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Abstract

This submission contains a revised proposal for the distribution of neighbourhood information to STAs to assist in streamlining the roaming process. The authors believe that the scheme outlined current TGk D0.2 draft has several shortcomings as reviewed in a companion submission (IEEE802.11-03/543r0). This proposal is intended to address those issues and provide a more complete solution – including MIB and normative clause 11 text.
The following editorial comments should be noted:

1.
Italic text outlined within a frame is commentary and is not a part of the normative text proposal

2.
New tables and figures are numbered sequentially with a preceding ‘+’ starting at +1. It is left to the TGk editor to correct these on insertion of any adopted text. Edited figures and tables take their original numbering.
3.
This text assumes a baseline comprising current edition of IEEE Std 802.11 1999 Edition and the 802.11a, 802.11b, 802.11b-cor1 and 802.11d supplements.
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7.2.3.1 Beacon frame format

Amend the text in Table 5 at the end of 7.2.3.1
Table 5 – Beacon frame body
	Order
	Information
	Notes

	11
	Neighbourhood BSS Information
	Shall be included if dot11RadioMeasurementEnabled is true


7.2.3.9 Probe Response frame format

Amend the text in Table 12 at the end of 7.2.3.9
Table 5 – Probe Response frame body
	Order
	Information
	Notes

	11
	Neighbourhood BSS Information
	Shall be included if dot11RadioMeasurementEnabled is true


7.3.2 Information Elements

Insert the following information elements into Table 20 of clause 7.3.2 and change the Reserved row accordingly: 
Table 20 – Element IDs

	Information Element
	Element ID

	Neighbourhood BSS Information
	41


Insert the following new subsections under Section 7.3.2, adjusting the subsection numbers, figure numbers and table numbers as necessary: 

7.3.2.22 BSS Information Element

The BSS Information element contains a shortform summary of the characteristics of a BSS. The format of the BSS Information Element is shown in Figure +5.

It is intended that the BSS information here is relatively static information that allows an STA to locate the BSS to determine whether it might provide alternative service, for example this information might be used to direct background scanning activity. It is not intended that BSS information provide complete information to enable a roaming decision to be made.

	
	
	
	
	
	
	

	
	Element ID
	Length
	BSS Information
	BSS Information
	
	

	Octets:
	1
	1
	20
	20
	
	



Figure +5 – Neighbourhood BSS Information Element Format

	
	BSSID
	PHY Type
	Channel
	Capability Information
	Supplementary Information
	Supported Rates

	Octets:
	6
	1
	1
	2
	1
	9

	
	
	
	
	
	
	


Figure  – BSS Information Field Format
The Element ID field shall be equal to the Neighbourhood BSS Information value in Table 1.

The value of the Length field is variable and depends on the number of BSSs reported. The minimum value of the Length field is 20 octets, the maximum is 240 octets.
The BSS Information field shall be up to 20 octets in length and shall contain the BSSID, PHY Type, Channel, Capability Information, Supplementary Information and Supported Rates sub-fields.

The BSSID sub-field shall contain the BSSID of the BSS being reported.

The PHY Type field shall contain an enumerated value corresponding to the PHY type relevant to the BSS being reported according to Table +4.

Table +4 – Enumerated PHY Types

	PHY Name
	Enumerated PHY Type

	Frequency Hopping according to clause 14
	1

	DSS according to clause 15
	2

	Reserved
	3

	OFDM according to IEEE802.11a
(clause 17)
	4

	High Rate DSS according to IEEE802.11b
(clause 18)
	5

	ERP according to IEEE802.11g (clause 19)
	6

	Reserved
	0, 7-255


For PHY Types 2, 4, 5 and 6, the PHY Specific Information field shall consist of a single octet containing the current channel number. For PHY Type 1, the PHY specific information field shall contain the Hop Pattern as defined in 7.3.2.3.

The Capabilities Field shall contain the Capability Information Field for the BSS being reported as defined in 7.3.1.4. 

The Supported Rates field shall contain the Length and Supported Rates fields of the Supported Rates Element for the BSS being reported as defined in 7.3.2.3.

The Supplementary Information sub-field shall itself consist of a number of sub-fields as defined in Figure +6.

	
	
	
	

	
	RSN
	Boundary
	Reserved

	Bit:
	0
	1
	2-7


Figure +6 – Supplementary Information field
The RSN sub-field shall be set to 1 if the BSS is an RSN as defined in draft IEEE802.11i.
The Boundary sub-field shall be set to 1 if the MIB attribute dot11RRMBSSBoundary is set for the BSS being reported. The Boundary subfield is used to indicate that the BSS being reported is a boundary of the ESS.

7.4.1 Radio Measurement Action Details

Three Action frame formats are defined for Radio Measurement purposes. The Action field values associated with each frame format are defined in Table +5.

Table +5 – Radio Measurement Action field values 

	Action field value 
	Description

	0
	Measurement Request

	1
	Measurement Report

	2
	ESS Information Request

	3
	ESS Information Report

	4-255
	Reserved


7.4.1.1 ESS Information Request frame format

The ESS Information Request frame uses the Action frame body format and is transmitted by a STA to request  another STA to report ESS Information. The format of the ESS Information Request frame body is shown in Figure +7.

	
	
	
	

	
	Category
	Action
	Dialog Token

	Octets:
	1
	1
	1


Figure +7 – ESS Information Request frame body format

The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

The Action field shall be set equal to the value indicating ESS Information Request, as specified in Table +5 in 7.4.1.

The Dialog Token field shall be set equal to a non-zero value chosen by the STA sending the request to identify the request/report transaction.

7.4.1.2 ESS Information Report frame format

The ESS Information Report frame uses the Action frame body format and is transmitted by a STA in response to a ESS Information Request frame or by a STA autonomously providing ESS Information. The format of the ESS Information Report frame body is shown in Figure +8.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Neighbourhood BSS Information Elements

	Octets:
	1
	1
	1
	Variable


Figure +8 – ESS Information Report frame body format

The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

The Action field shall be set equal to the value indicating ESS Information Report, as specified in Table +5 in 7.4.1.

The Dialog Token field shall be set equal to the value in any corresponding ESS Information Request frame. If the  frame is not being transmitted in response to a request then the Dialog token shall be set equal to zero.

The frame shall contain one or more Neighbourhood BSS Information Elements as defined in 7.3.2.21. Each Neighbourhood BSS Information Element shall contain information on up to 12 BSSs. The total number of nieighbourhood BSSs reported is limited by the maximum allowed MMPDU size.

10.3.15 ESS Information Report

Insert the following new subsections in  Section 10.3.15

This set of primitives supports the signaling of ESS Information reports.

10.3.15.1 MLME-ESSREPORT.request

10.3.15.1.1 Function

This primitive requests that an ESS Information Request frame be sent to a peer MAC entity.

10.3.15.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-ESSREPORT.request
(
Peer MAC Address,
Dialog Token,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the ESS Information request frame shall be set.

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


10.3.15.1.3 When Generated

This primitive is generated by the SME to request that a frame be sent to a peer entity to request an ESS Information Report.

10.3.15.1.4 Effect of Receipt

On receipt of this primitive, the MLME shall construct an ESS Information Request Action management frame. This frame shall then be scheduled for transmission.

10.3.15.2 MLME-ESSREPORT.confirm

10.3.15.2.1 Function

This primitive signals that an ESS Information Report frame has been received.

10.3.15.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-ESSREPORT.confirm
(
ResultCode
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
UNSPECIFIED FAILURE
	Reports the outcome of a request to get ESS Information.

	Neighbourhood BSS Information Elements
	As defined in the Neighbourhood BSS Information Element
	As defined in the Neighbourhood BSS Information Element
	Neighbourhood BSS Information. Present only if ResultCode = Success.


10.3.15.2.3 When Generated

This primitive is generated by the MLME when an ESS Information Report frame is received from a peer STA.

10.3.15.2.4 Effect of Receipt

On receipt of this primitive, the SME shall evaluate the ResultCode and process any Neighbourhod BSS Information.

10.3.15.3 MLME-ESSREPORT.indication

10.3.15.3.1 Function

This primitive indicates that an ESS Request frame was received from a peer STA.

10.3.15.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-ESSREPORT.indication
(
Peer MAC Address,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual MAC Address

	The address of the peer MAC entity from which an ESS Information Request frame was received.


10.3.15.3.3 When Generated

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

10.3.15.3.4 Effect of Receipt

No effect is specified.
11.7 Radio Resource Measurement
Insert the following new subsections in Section 11.7

11.7.8 Neighbourhood BSS Reporting 

11.7.8.1 Beacon Report
If dot11RadioMeasurementEnabled is true, a STA shall include the Neighbourhood BSS Information Element in all Beacon and Probe Response frames that it transmits. The Information within the Neighbourhood BSS Information Element shall be taken from the dot11NeighbourhoodBSSTable. An STA may elect to include only selected entries in dot11NeighbourhoodBSS Table. In this case, the decision as to which BSSs to include shall be outside the scope of this standard.
11.7.8.2 ESS Report

A STA receiving a valid ESS Request Action Management frame shall construct an ESS Response Management frame from the contents of dot11NeighbourhoodBSSTable and transmit this to the STA that sent the request. STAs shall not transmit autonomous ESS Information Reports.
Annex D – ASN.1 encoding of the MAC and PHY MIB

This MIB proposal contains the core MIB definitions consistent with the remainder of this proposal. It is realised that at this stage the MIB definitions herein need to be integrated into an overall TGk MIB structure. The proposal here comprises two parts: (1) Flags to indicate RRM capability and RRM Enabled to allow for protocol to determine such things as the contents of frames (e.g. Beacon Management Frames); (2) A table to store Neighbourhood BSS information for broadcast in Beacon and ESS Report frames.
In “SMT Station Config Table of Annex D, add the following text to the end of the dot11StationConfigEntry sequence list

dot11RRMCapabilityImplemented TruthValue,

dot11RadioMeasurementEnabled TruthValue

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

dot11RRMCapabilityImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read only
STATUS current
DESCRIPTION
“This attribute, when TRUE, indicates that the station
implementation is capable of supporting Radio Resorce 
Measurement (RRM). The capability is disabled otherwise. 
The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry TBA }

dot11RadioMeasurementEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“A STA may use the defined RRM procedures if this attribute 
is TRUE. The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry TBA }

Add the following elements to the MLME MIB for Neighbourhood BSS storage
-- **********************************************************************
-- *    dot11NeighbourhoodBSSTABLE
-- **********************************************************************


dot11NeighbourhoodBSSTable OBJECT-TYPE
SYNTAX SEQUENCE OF Dot11NeighbourhoodBSSEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

“The table containing information about Neighbourhood BSSs used in neighbourhood BSS reporting”

::= {dot11mac n}

dot11NeighbourhoodBSSEntry OBJECT-TYPE

SYNTAX Dot11NeighbourhoodBSSEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

“An entry in the dot11NeighbourhoodBSSTable indexed by BSSID”

::= {dot11mac n}

dot11NeighbourhoodBSSEntry ::= SEQUENCE {

dot11NeighbourhoodBSSID
MacAddress,

dot11NeighbourhoodPhyType
INTEGER,

dot11NeighbourhoodChannel
INTEGER,

dot11NeighbourhoodCapability
INTEGER,
dot11NeighbourhoodSupplementaryInfo
INTEGER,

dot11NeighbourhoodSupportedRates
OCTET STRING}

dot11NeighbourhoodBSSID OBJECT-TYPE

SYNTAX MacAddress

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“The BSSID of this entry in the NeighbourhoodBSSTable”

::= {dot11NeighbourhoodBSSEntry 1}

dot11NeighbourhoodPhyType OBJECT-TYPE

SYNTAX INTEGER (1..6)
MAX-ACCESS read-write
STATUS current

DESCRIPTION

“An enumberation of the PHY type used for this BSS as follows:

1 – Frequency Hopping according to clause 14

2 – DSS according to clause 15

3 – Reserved

4 – OFDM according to clause 17

5 – High Rate DSS according to clause 18

6 – ERP according to clause 19”

::= {dot11NeighbourhoodBSSEntry 2}

dot11NeighbourhoodChannel OBJECT-TYPE

SYNTAX INTEGER (1..255)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“The channel number in use in the BSS according to the relevant PHY type”

::= {dot11NeighbourhoodBSSEntry 3}

dot11NeighbourhoodCapability OBJECT-TYPE

SYNTAX INTEGER (0..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“The Capabilities field of the BSS expressed as an integer value”

::= {dot11NeighbourhoodBSSEntry 4}

dot11NeighbourhoodSupplementaryInfo OBJECT-TYPE

SYNTAX INTEGER (1..255)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“Supplementary Information Concerning the BSS as follows:

1 – RSN

3 – RSN & ESS Boundary”

::= {dot11NeighbourhoodBSSEntry 5}

dot11NeighbourhoodSupportedRates OBJECT-TYPE

SYNTAX OCTET STRING (SIZE(1..8))
MAX-ACCESS read-write

STATUS current

DESCRIPTION

“The Supported Rate list or the BSS”

::= {dot11NeighbourhoodBSSEntry 6}

-- **********************************************************************
-- *    End of dot11NeighbourhoodBSSTABLE
-- **********************************************************************


Submission
page 11
S. Black & H. Sinivaara, Nokia

