January 2005

doc.: IEEE 802.11-05/1607r0

IEEE P802.11
Wireless LANs

	LB71 Comment 957 Location Tracking

	Date:  2004-11-30

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Peter Ecclesine
	Cisco Systems
	170 West Tasman Dr.
MS SJ-10-5

San Jose, CA 95134-1706
	408-527-0815
	petere@cisco.com

	Tim Olson
	Cisco Systems
	170 West Tasman Dr.
MS SJ-14-4

San Jose, CA 95134-1706
	408-853-4527
	tolson@cisco.com





In view of the importance of location information for operation of the wireless LAN, we propose adding two Measurement Requests: Where are you?, and Where am I?; and two Measurement Reports: Insufficient information, and Here. The following draft text is provided for incorporation in the revision to Draft 1.0 of 802.11k.

2 Normative references

Insert the following new definition in alphabetical order, renumbering as necessary:

IETF RFC 3825, Dynamic Host Configuration Protocol Option for Coordinate-based Location Configuration Information, Polk, J., Schnizlein, J., Linsner, M., July 2004
3. Definitions

Insert the following new definition in alphabetical order, renumbering as necessary:

Location Configuration Information (LCI): As defined in IETF RFC 3825, includes latitude, longitude, and altitude, with resolution indicators for each. The reference datum for each is also included.

7. Frame formats

7.3 Management frame body components

7.3.2 Information elements

7.3.2.21 Measurement Request element
Change Table 20b, inserting LCI request after STA statistics request as shown:
	Name
	Measurement Type

	STA statistics request
	9

	LCI request
	10

	Reserved
	311-255


Change seventh paragraph (after Table 20b) as shown:

The Measurement Request field shall be nullempty when the Enable bit is set to 1 and shall contain the specification of theone or more measurement requests, as described in 7.3.2.19.17.3.2.21.1 through 7.3.2.19.37.3.2.21.107.3.2.21.11, when the Enable bit is set to 0.
Insert the following new subsection after 7.3.2.21.10 as shown and renumber tables accordingly:

7.3.2.21.11 Location Configuration Indication Request

The Measurement Request field of an LCI Request is a single octet as defined in Table k8.

Table k8 — LCI Location subject definition
	LCI Measurement Request
	LCI Measurement Subject

	0
	Local LCI Request

	1
	Remote LCI Request

	2-255
	reserved


7.3.2.22 Measurement Report element
Change Table 20c, inserting LCI report after STA statistics report as shown:

	Name
	Measurement Type

	STA statistics report
	9

	LCI report
	10

	Reserved
	311-255


Insert the following new subsection (7.3.2.22.11) after subsection 7.3.2.22.10, adjusting the subsection numbers, figure numbers and table numbers as necessary:
7.3.2.22.11 LCI Report element

A Location Configuration Information report, as described in IETF RFC 3825, “Dynamic Host Configuration Protocol Option for Coordinate-based Location Configuration Information”, includes latitude, longitude and altitude. The LCI report format shall be as described in RFC 3825, and the length shall be 16 octets. 

The LCI format is shown in Figure k16a.
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Latitude resolution is 6 bits indicating the number of valid bits in the fixed-point value of Latitude.

Latitude is a 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction.

Longitude resolution is 6 bits indicating the number of valid bits in the fixed-point value of Longitude.

Longitude is a 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction.

Altitude is a 30 bit value defined by the Altitude type field.
Alttitude resolution is 6 bits indicating the number of valid bits in the altitude.

Altitude Type is four bits encoding the type of altitude:  Codes defined are:

   1: Meters - in 2s-complement fixed-point 22-bit integer part with 8-bit fraction.
   2: Floors - in 2s-complement fixed-point 22-bit integer part with 8-bit fraction

   Altitude type = 2 for Floors enables representing altitude in a form more relevant in buildings which have different floor-to-floor dimensions.

An LCI with Latitude resolution, Longitude resolution and Altitude resolution set to zero shall indicate that the location is not known to sufficient accuracy.
Datum is an eight-bit value encoding the horizontal and vertical references used for the coordinates given in this LCI. The Datum byte has 256 possibilities, of which 3 have been registered with the Internet Assigned Numbers Authority (IANA):

      1: WGS 84  (Geographical 3D) - World Geodesic System 1984, Coordinate Reference System (CRS) Code 4327, Prime Meridian Name: Greenwich; 
      2: NAD83 - North American Datum 1983, CRS Code 4269, Prime Meridian Name: Greenwich; The associated vertical datum is the North American Vertical Datum of 1988 (NAVD88);
      3: NAD83 - North American Datum 1983, CRS Code 4269, Prime Meridian Name: Greenwich; The associated vertical datum is Mean Lower Low Water (MLLW).
The WGS 84 datum shall be used when referencing locations anywhere.
The GeoConf Option refered to in IETF RFC 3825 defines two fields for which the IANA maintains a registry: The Altitude type (AT) field and the Datum field. The initial values of the Altitude registry are as follows:

   AT = 1 meters of Altitude defined by the vertical datum specified.

   AT = 2 building Floors of Altitude.

11 MLME
11.7 Radio measurement procedures
11.7.8 Specific measurement usage
Insert the following new subsection (11.7.8.8) after subsection 11.7.8.7:

11.7.8.8 Location Configuration Information report

A STA receiving an LCI request shall respond with a Radio Measurement Report frame containing a Measurment Report element (LCI report). The mechanism by which the information in the LCI report is generated is not specified, to allow the accuracy of the reported location to be ‘best effort’. 

An LCI request may indicate a location request for the local STA or the remote STA by setting the LCI request octet to Local LCI Request or Remote LCI Request respectively.  For a Local LCI Request, the reporting STA shall send an LCI report that indicates the location of the requesting STA.  For a Remote LCI Request, the reporting STA shall send an LCI report that indicates the location of the reporting STA.

If the reporting STA’s location determination is not known with sufficient accuracy, then the LCI Report element returned in the Measurement Report frame shall set the Latitude resolution, Longitude resolution and Altitude resolution to zero.
Annex A - PICS 
A.4 PICS proforma-IEEE Std 802.11, 1999 Edition9

Insert new Items in Section A.4.13 after the RRM10 items, adjusting the subsequent table numbers as necessary:

	Item
	Protocol Capability
	References
	Status
	Support

	RRM11
	LCI Measurement Type
	11.7, 11.7.8.8
	M
	Yes □ No □ N/A □

	RRM11.1
	LCI Request
	7.3.2.21.11
	M
	Yes □ No □ N/A □

	RRM11.2
	LCI Report
	7.3.2.22.11
	M
	Yes □ No □ N/A □


Annex D

Insert the following text in Dot11RRMRequest Entry following dot11STAStatRqstGroupID.
,

dot11LCIRqstOctect INTEGER }

Insert the following text after dot11STAStatRqstGroupID.
dot11LCIRqstOctet OBJECT-TYPE

SYNTAX INTEGER (0..1)
MAX-ACCESS read-create

STATUS current 

DESCRIPTION

"The attribute contains the details of the location request.
0 : Local LCI Request

1 : Remote LCI Request

All other values are reserved" 

DEFVAL { 0 } 

::= { dot11RRMRequestEntry 32 }

Insert the following new subsection after dot11STAStatisticsReport TABLE
-- ********************************************************************

-- * dot11LCIReport TABLE 

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

dot11LCIReportTable OBJECT-TYPE 

SYNTAX SEQUENCE OF Dot11LCIReportEntry 

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"Group contains the current list of LCI reports that have been 

received by the MLME. The report tables shall be maintained as FIFO to 

preserve freshness, thus the rows in this table can be deleted for memory 

constraints or other implementation constraints determined by the vendor. 

New rows shall have different RprtIndex values than those deleted within the 

range limitation of the index. One easy way is to monotonically increase 

RprtIndex for new reports being written in the table." 

::= { dot11RRMReport 8 } 

dot11LCIReportEntry OBJECT-TYPE 

SYNTAX Dot11LCIReportEntry 

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"An entry in the dot11LCIReportTable 

Indexed by dot11LCIReportIndex." 

INDEX { dot11LCIReportIndex }

::= { dot11LCIReportTable 1 }

Dot11LCIReportEntry ::= 

SEQUENCE { 

dot11LCIReportIndex Unsigned32, 

dot11LCIReportToken OCTET STRING, 

dot11LCIIfIndex InterfaceIndex, 

dot11LCISTAAddress MacAddress, 

dot11LCILatitudeResolution INTEGER, 

dot11LCILatitudeInteger INTEGER, 

dot11LCILatitudeFraction Unsigned32, 

dot11LCILongitudeResolution INTEGER, 

dot11LCILongitudeInteger INTEGER, 

dot11LCILongitudeFraction Unsigned32, 

dot11LCIAltitudeType INTEGER,

dot11LCIAltitudeResolution INTEGER, 

dot11LCIAltitude Unsigned32, 

dot11LCIDatum Integer32 } 

dot11LCIReportIndex OBJECT-TYPE 

SYNTAX Unsigned32

MAX-ACCESS read-only

STATUS current

DESCRIPTION 

"Index for LCI Report elements in dot11LCIReportTable,

greater than 0."

::= { dot11LCIReportEntry 1 }

dot11LCIReportToken OBJECT-TYPE 

SYNTAX OCTET STRING 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

" This attribute holds the token that was specified in the measurement 

request that generated this measurement report. This should be an exact 

match to the original dot11RRMRqstToken attribute. Note that there may be 

multiple entries in the table that match this value since a single request 

may generate multiple measurement reports." 

::= { dot11LCIReportEntry 2 } 

dot11LCIIfIndex OBJECT-TYPE 

SYNTAX InterfaceIndex 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Identifies the Interface that this row of LCI Report has been 

received on" 

::= { dot11LCIReportEntry 3 } 

dot11LCISTAAddress OBJECT-TYPE 

SYNTAX MacAddress 

MAX-ACCESS read-only

STATUS current 

DESCRIPTION 

"The MAC address of the STA that returned this LCI report" 

::= { dot11LCIReportEntry 4 } 

dot11LCILatitudeResolution OBJECT-TYPE 

SYNTAX INTEGER (0..63) 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

"Latitude resolution is 6 bits indicating the number of valid 
bits in the fixed-point value of Latitude." 

::= { dot11LCIReportEntry 5 }

dot11LCILatitudeInteger OBJECT-TYPE 

SYNTAX INTEGER (0..511) 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Latitude is a 34 bit fixed point value consisting of 9 bits 
of integer and 25 bits of fraction.  This field contains the 

9 bits of integer portion of Latitude." 

::= { dot11LCIReportEntry 6 }

dot11LCILatitudeFraction OBJECT-TYPE 

SYNTAX Unsigned32 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

" Latitude is a 34 bit fixed point value consisting of 9 bits 
of integer and 25 bits of fraction.  This field contains the 

25 bits of fraction portion of Latitude." 

::= { dot11LCIReportEntry 7 }

dot11LCILongitudeResolution OBJECT-TYPE 

SYNTAX INTEGER (0..63) 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

"Longitude resolution is 6 bits indicating the number of valid 
bits in the fixed-point value of Longitude." 

::= { dot11LCIReportEntry 8 }

dot11LCILongitudeInteger OBJECT-TYPE 

SYNTAX INTEGER (0..511) 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Longitude is a 34 bit fixed point value consisting of 9 bits 
of integer and 25 bits of fraction.  This field contains the 

9 bits of integer portion of Longitude." 

::= { dot11LCIReportEntry 9 }

dot11LCILongitudeFraction OBJECT-TYPE 

SYNTAX Unsigned32 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

"Longitude is a 34 bit fixed point value consisting of 9 bits 
of integer and 25 bits of fraction.  This field contains the 

25 bits of fraction portion of Longitude." 

::= { dot11LCIReportEntry 10 }

dot11LCIAltitudeType OBJECT-TYPE 

SYNTAX INTEGER (1..4) 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

"Altitude Type is four bits encoding the type of altitude.  
Codes defined are:
1: Meters - in 2s-complement fixed-point 22-bit integer part 

with 8-bit fraction 

2: Floors - in 2s-complement fixed-point 22-bit integer part 

with 8-bit fraction 

Other values are reserved" 

::= { dot11LCIReportEntry 11 }

dot11LCIAltitudeResolution OBJECT-TYPE 

SYNTAX INTEGER (0..63) 

MAX-ACCESS read-only 

STATUS current

DESCRIPTION

"Altitude resolution is 6 bits indicating the number of valid 
bits in the altitude." 

::= { dot11LCIReportEntry 12 }

dot11LCIAltitude OBJECT-TYPE 

SYNTAX Unsigned32 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Altitude is a 30 bit value defined by the Altitude type field." 

::= { dot11LCIReportEntry 13 }

dot11LCIDatum OBJECT-TYPE 

SYNTAX INTEGER (0..255) 

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Datum is an eight-bit value encoding the horizontal and vertical 

references used for the coordinates given in this LCI." 

::= { dot11LCIReportEntry 13 }

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

-- * End of dot11LCIReport TABLE 

-- ******************************************************************** 
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Abstract


The Radio Resource Measurement amendment adds many useful measurements to IEEE 802.11™, but lacks a STA location report. This contribution uses the IETF RFC 3825 Location Configuration Information format to return to a STA the location information that the associated AP creates through an unspecified means. Refer to the IETF ‘geopriv’ area for background information.
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