January 2004

doc.: IEEE 802.11-03/944r1

IEEE P802.11
Wireless LANs

Border Flag in IEEE802.11k Site Reporting
Date:
January 11th, 2004
Author:
Hasse Sinivaara, Simon Black

Nokia


emails: hasse.sinivaara@nokia.com, simon@motix.demon.co.uk
Abstract

Earlier submissions [1], [2] have introduced the idea of a border, or boundary flag as a part of the IEEE802.11k site report protocol. The purpose of such a flag is to assist in the transition between WLAN and cellular access in STAs that are capable of operation in both types of network. This paper deals only with this topic, rather than present an entire site reporting proposal and builds on protocol elements already included in IEEE802.11k draft 0.9.
Revision 1 of this paper adds the border flag to the beacon (within the AP Channel Report element) and offers improved text..

Introduction

Earlier submissions have introduced the concept of a border, or boundary flag as part of the TGk site reporting, or BSS information distribution protocol. The purpose of this flag is to provide a hint to a dual-mode WLAN /cellular terminal for use in determining when it would be sensible to initiate a hand-off from one network to another. This principle is well described in [3], a paper that also considers other elements of the handoff process.
Consider the building coverage scenario in figure 1 below. The ovals represent coverage of a number of access points within a building. There are two exits to the building – one at the front door, the other at the side of the building to the parking lot. There is assumed to be cellular coverage overlaying the whole building (as is often the case). At location A the terminal has good WLAN service. As the terminal moves to location B, it moves into an area of weaker signal strength. WLAN only terminals in such circumstances frequently roam between access points as signal quality varies. A dual-mode terminal in these circumstances may attempt to hand-off to the cellular network, only to return to the WLAN moments later. The signaling traffic and potential for service disruption is likely to be far greater in the WLAN-cellular transition, than in an roam between two BSSs within the same ESS. This type of transition is therefore undesirable [3].
As the terminal reaches location C, there is good signal strength still on the WLAN, but the terminal is near a building exit. At this point it would be sensible to start to prepare for a WLAN-cellular hand-off given that the user may exit the building and the ESS coverage area.

The principle of the border bit is thus to identify the BSSs close to the exit points of ESS coverage such that:
a) a strong hint is provided for dual-mode WLAN-cellular terminals that a hand-off to a network beyond the WLAN may be required shortly; and

b) unnecessary inter-network transitions are avoided when it would offer a better service to stay within the WLAN
Typically the border flag would be set by a system administrator and the normative text proposal that follows assumes that control of this is made available via the TGk MIB.


[image: image1]
Figure 1 – Border Flag Example

The remainder of this submission concerns normative text modifications to support the border flag proposal.
The proposed normative text adds a flag for the border function within the beacon based AP Channel Report and the Site Report elements, renaming a field in the latter for clarity. Supporting MIB attributes are also specified.
Instructions to Editor
Change clause 7.3.2.21 as follows:
7.3.2.21 AP Channel Report element
Insert a one octet BSS Information field within the AP Channel Report element immediately after the length field in figure 0-17. Add Figure +1 immediately after Figure 0-17.
	
	
	
	
	
	

	
	Element ID

	Length
	BSS Information
	Number of Channels
	Channel Map

	Octets:
	1
	1
	1
	1
	variable


Figure 0‑17 – AP Channel Report element format

	
	

	
	ESS
Border
	Reserved

	Bit:
	0
	1-7


Figure +1—BSS Information field format
Add the following text:

The BSS Information field is a bit field and shall contain the following bits

—
ESSBorder bit (bit 0) may be set to indicate that the BSS sending the AP Channel Report is known to be at the boundary of an ESS and that practical movements in one or more directions may result a lack of potential APs to roam to. ESS Border shall be set to 1 if dot11RRMESSBorder is true, otherwise it shall be set to 0.
Amend clause 7.3.2.22 as follows:
7.3.2.22 Site Report element

Site Report element contains pertinent information on a collection of AP’s that are candidates to which STAs can roam to. The format of the Site Report element is shown in Figure 2.

	
	
	
	
	
	
	

	
	Element ID
	Length
	
	
	
	

	Octets:
	1
	1
	
	
	
	

	
	
	
	
	
	
	

	
	BSSID
	BSSID Match Status
BSS Information
	Current Channel
	PHY Type
	The element contains zero or more quadruplets
	

	Octets:
	6
	2
	1
	1
	
	


Figure 2 –Site Report element format

The Length field is variable and shall be set to the number of the quadruplets that follow multiplied by the size of the quadruplet (i.e., 10). Each quadruplet describes an AP and consists of BSSID, BSSID Status, Current Channel and PHY type. The minimum value of the Length field is 0 (e.g., with no neighbour AP in the Site Report element).

The BSSID is the address of the STA contained in the AP. The subsequent fields; BSS Information, Current Channel and PHY type are presumed to be for shall relate to the corresponding BSSID.

The BSSID Match StatusBSS Information is a two octet field containing the following information.  The format of the BSSID Match StatusBSS Information is shown in Figure 2as follows:

	
	

	
	ESS
Border
	ESS Match
	Capability Match
	Supported Rate Match
	Reserved

	Bit:
	0
	1
	3
	4
	7-15


Figure 2—BSSID Match StatusBSS Information field format
· The ESS Border bit indicates that this BSS is known to be at the boundary of the ESS. ESS Border shall be set to 1 if dot11RRMSiteReportESSBorder is true for the BSS being reported, otherwise it shall be set to 0.
· The ESS Match bit, if set, indicates that the AP represented by this BSSID advertises the same SSID as the current AP. If the bit is not set it indicates that either the SSID does not match, or the AP does not have that information at the current time. 

· The Capability Match bit, if set, indicates that the AP represented by this BSSID’s advertised Capabilities match the current AP’s capabilities.  If the bit is not set it indicates that either the capabilities do not match, or the information is not available to the AP at this time.

· Supported Rates Match bit, if set indicates that the AP represented by this BSSID’s advertised Supported Rates matches the current AP’s Supported Rates.  If the bit is not set it indicates that either the Supported Rates do not match, or the information is not available to the AP at this time.
Current Channel field specifies the AP’s current operation channel.
PHY Type is a field that represents the PHY type of the AP represented by this BSSID.  If the BSSID has more than one PHY type there will be a duplicate BSSID entry in the Site Report. The PHY type will be encoded as defined by dot11PHYType.

Add the following MIB attribute to dot11RRMCongiguration in Annex D:
dot11RRMESSBorder OBJECT-TYPE

        SYNTAX TruthValue

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

“This flag may be set to indicate that a BSS is known to be at the boundary of an ESS and that practical movements in one or more directions may result a lack of potential APs to roam to”

    
   DEFVAL { False }

::= { dot11RRMConfig 2 }

Amend dot11RRMSiteReport in Annex D as follows, renumbering attributes following the change:
         Dot11RRMSiteReportEntry ::= 

        SEQUENCE {
          Dot11RRMSiteReportIndex

dot11RRMSiteReportIfIndex

ifIndex,

dot11RRMSiteReportBSSID

 
MacAddress,

dot11RRMSiteReportMatchStatus

Unsigned32,
dot11RRMSiteReportESSBorder

TruthValue

dot11RRMSiteReportESSMatch

TruthValue

dot11RRMSiteReportCapMatch

TruthValue

dot11RRMSiteReportSuppRatesMatch
TruthValue
dot11RRMSiteReportCurentChannel
INTEGER,

dot11RRMSiteReportPhyType

INTEGER,

dot11RRMSiteReportRowStatus

RowStatus

}

dot11RRMSiteReportMatchStatus OBJECT-TYPE

        SYNTAX INTEGER (0, 2, 8, 10, 16, 18, 24, 26)

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

"Is a match to the STA sending the site report. 

Valid values are

00 = No Match
02 = Match on ESS

08 = Match on capabilities

10 = Match on ESS and capabilities

16 = Match on supported rates

18 = Match on ESS and supported rates

24 = Match on capabilities and supported rates

26 = Match on ESS, capabilities, and supported rates."

    
   DEFVAL { 26 }

::= { dot11RRMSiteReportEntry 3 }

dot11RRMSiteReportESSBorder OBJECT-TYPE

        SYNTAX TruthValue

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

“This flag may be set to indicate that the BSS reported is known to be at the boundary of an ESS and that practical movements in one or more directions may result a lack of potential APs to roam to”
    
   DEFVAL { False }

::= { dot11RRMSiteReportEntry 3 }

dot11RRMSiteReportESSMatch OBJECT-TYPE

        SYNTAX TruthValue

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

“BSS reported is a match on ESS”

    
   DEFVAL { True }

::= { dot11RRMSiteReportEntry 4 }

dot11RRMSiteReportCapMatch OBJECT-TYPE

        SYNTAX TruthValue

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

“BSS reported is a match on Capabilities”

    
   DEFVAL { True }

::= { dot11RRMSiteReportEntry 5 }

dot11RRMSiteReportSuppRatesMatch OBJECT-TYPE

        SYNTAX TruthValue

        MAX-ACCESS read-write

        STATUS current

        DESCRIPTION

“BSS reported is a match on Supported Rates”

    
   DEFVAL { True }

::= { dot11RRMSiteReportEntry 6 }
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