
IEEE C802.16maint-08/057r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	LBS_ADV TLVs

	Date Submitted
	2008-03-11

	Source(s)
	Jaewon Lim, Kiseon Ryu            LG Electronics
Lei Wang, Michael Wengler, Yair Bourlas, Wee Peng Goh, Erik Colban NextWave Wireless
Wayne Ballantyne, Floyd Simpson  Motorola
Kamran Etemad, Martin Lorenz        Intel


	E-mails: 
Jaewon.lim@lge.com;  ksryu@lge.com
lwang@nextwave.com; ybourlas@nextwave.com;   

wgoh@nextwave.com; mwengler@nextwave.com
ecolban@nextwave.com
ewb001@motorola.com;  EFS002@motorola.com 
kamran.etemad@intel.com; martin.lorenz@intel.com


	Re:
	IEEE 802.16 Working Group Letter Ballot #26b as announced in IEEE 802.16-08/006

	Abstract
	This document proposes additional fields in LBS_ADV TLVs.

	Purpose
	To be discussed and adopted by 802.16 Rev2.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


LBS_ADV TLVs 

Jaewon Lim, Kiseon Ryu

LG Electronics
Lei Wang, Michael Wengler, Yair Bourlas, Wee Peng Goh, Erik Colban
NextWave Wireless
Wayne Ballantyne, Floyd Simpson, 

Motorola
Kamran Etemad, Martin Lorenz
Intel

Problem statement

The LBS_ADV message can be optimized by adopting relative position indication and referencing the MOB_NBR-ADV message
Suggested Changes in Rev2/D1
In Rev2/D3, modify the text starting on page 253 line 43 as follows: 

6.3.2.3.59 Location Based Services (LBS-ADV) message 

A BS may use the LBS-ADV message to broadcast the LBS information. The message may be broadcast periodically without solicitation. This message is sent from the BS to all MSs on a broadcast CID. 



	Syntax 
	Size (bit)
	 Notes 

	LBS-ADV_Message_Format( ) {
	LBS-ADV
	

	Management message type = 69 
	
	

	
Length
	8
	Length of information pertaining to the transmitting BS

	  
TLV encoded information 
	variable 
	

	Number_of BS
	8
	Number of neighbor BSs included in this message that are identified using the BSID
Total number of serving BS and neighbor BSs

	  For (j = 0 ; j < Number_of_BS ; j++) {
	
	

	
Length
	8 
	Length of message information within the iteration of Number_of_BS_Index in bytes. 

	  
BSID 
	24
	The least significant 24 bits of the Base Station ID parameter in the DL-MAP message of the Serving BS or Neighbor BS. 

	  
TLV encoded information 
	variable 
	TLV specific 

	  } 
	
	

	Number_of_BS_Index 
	8  
	Number of neighbor BSs included in this message that are identified using an index to their position in the MOB_NBR-ADV message

	  If (Number_of_BS_Index != 0 ) {
	
	

	Configuration change count for

MOB_NBR-ADV
	8
	

	  }
	—
	—

	  For (j = 0 ; j < Number_of_BS_Index ; j++) { 
	
	

	
Length
	8 
	Length of message information within the iteration of Number_of_BS_Index in bytes. 

	
Neighbor_BS_Index
	8
	Index that corresponds to the position of the BS in the MOB_NBR-ADV message

	
TLV encoded information
	variable
	

	  }
	
	

	}
	
	


The LBS-ADV message may shall include the following TLVs: 

Device Coordinates  Absolute Position (Long Format) TLV (see 11.21.1) 
The transmitting BS's coordinates. This TLV shall only be used for the transmitting BS and if the Absolute Position (Short Format) TLV is not used. 
Absolute Position (Short Format) TLV (see 11.21.2) 
The transmitting BS's coordinates. This TLV shall only be used for the transmitting BS and if the Absolute Position (Long Format) TLV is not used.
Relative Position TLV (see 11.21.3)

A Neighbor BS’s coordinates. When this TLV is included it provides the position of a neighbor BS relatively to the transmitting BS.

GPS Time TLV (see 11.21.4)


Information about GPS time and time accuracy.
Frequency Accuracy TLV (see 11.21.5)


Information about the frequency accuracy. This TLV should only be included once in the message.

In Rev2/D3, modify the contents on page 1193 as follows: 
11.21 Device Coordinates LBS-ADV message encodings
This compound TLV is used for encoding the coordinates of a device.
	Type
	Length
	Value
	Scope

	45
	Variable
	Compound
	LBS-ADV


11.21.1 Absolute Position TLV (Long Format)
This TLV is used to provide the absolute position of a BS.
	Name
	Type
	Length
(bytes)
	Value

	Absolute Position (Long Format)
	1
	15
	See table XXX


Table XXX – Contents of the Absolute Position (Long Format) TLV
	Field
	Size
	Description

	Longitude
	40 bits
	Bits # 0-5: longitude resolution 


1-34 - number of valid bits in fixed-point value of longitude value 


35 - LBS not supported 


Others - reserved 

Bits # 6-14: longitude integer 

Bits # 15-39: longitude fraction

	Latitude
	40 bits
	Bits # 0-5: latitude resolution 


1-34 - number of valid bits in fixed-point value of latitude value 


35 - LBS not supported 


Others - reserved 

Bits # 6-14: latitude integer 

Bits # 15-39: latitude fraction

	Altitude
	40 bits
	Bits # 0-3: altitude type 


1 - meters 


2 - floors 


Others - reserved 

Bits # 4-9: altitude resolution 


1-30 - number of valid bits in fixed-point value of altitude value


31 - LBS not supported 


Others - reserved 

Bits # 10-31: altitude integer 

Bits # 32-39: altitude fraction


The latitude, longitude, and altitude fields within the Absolute Position (Long Format) TLV indicate the BS location in latitude, longitude, and altitude that are based on the LCI (Location Configuration Information) format as defined in RFC3825. Latitude and longitude are represented in 34 bits fixed-point 2s-complement number, consisting of 9 bits of integer and 25 bits of fraction. Altitude is represented in 30 bits fixed-point 2s-complement number with 22 bits of integer and 8 bits of fraction. Latitude and longitude should be normalized to within +/- 90 degrees and +/- 180 degrees, respectively. Each field also includes resolution bits that define the number of valid bits in the fixed-point value.

· Positive numbers 

· Latitude - North 

· Longitude - East 

· Altitude - above ground 

· Negative numbers

· Latitude - South

· Longitude - West 
· Altitude - below ground
11.21.2 Absolute Position TLV (Short Format)

This TLV is used to provide the absolute position of a BS.
	Name
	Type
	Length
	Value

	Absolute Position(Short Format)
	2
	6 or 8
	See table XXY


Table XXY – Contents of the Absolute Position (Short Format) TLV

	Field
	Size
	Description

	Longitude
	24 bits
	Longitude expressed in 2-15 parts of a degree

	Latitude
	24 bits
	Latitude expressed in 2-16 parts of a degree

	Altitude
	16 bits
	Bits # 0-15: altitude in meters above sea level 


In the Absolute Position (Short Format) TLV, longitude and latitude are expressed as 2-15 and 2-16 parts of a degree respectively using 2’s complement notation to express negative (West or South) values. The altitude field is optionally included. The MS can determine the presence of the Altitude field by using the length field. Altitude is expressed in meters above sea level using 2’complement notation to express negative (below sea level) values. 
11.21.3 Relative Position TLV
This TLV shall be used to provide the position of a BS relatively to a reference point.

	Name
	Type
	Length
	Value

	Relative Position
	3
	4 or 6
	See table XYX


Table XYX – Contents of the Relative Position TLV

	Field
	Size
	Description

	Longitude
	16 bits
	Distance East of reference point in meters

	Latitude
	16 bits
	Distance North of reference point in meters

	Altitude
	16 bits
	Distance above of reference point in meters


The Relative Position TLV bits are is used to indicate the positions of additional BSs as offsets in meters from the Latitude, Longitude and Altitude values of the first Absolute Position TLV in the message. The altitude field is optionally included.  The MS can determine the presence of the Altitude field by using the length field. Negative values are expressed using 2’s complement notation to denote positions South, West and below the reference position. The scaling of these numbers allows positions of a BS within 32 km from the first BS to be described.
11.21.4 GPS Time TLV
This TLV shall be used to provide the GPS Time.

	Name
	Type
	Length
	Value

	GPS Time
	4
	6
	See table XYY


Table XYY – Contents of GPS Time TLV

	Field
	Size
	Description

	GPS second
	12 bits
	GPS second modulo 2048

	GPS second fraction
	28 bits
	GPS second fraction

	GPS time accuracy
	8 bits
	GPS Time Accuracy 
For unsigned integer values 0x00-0x3F: Log2(Time error in pico seconds).  For unknown accuracy in time error, 0xFF.  Values 0x40-0xFE not allowed.


The GPS Time TLV informs the receiving MS of the precise time at which the BS’s First Frame of the current epoch has been transmitted, which the MS may use to calibrate its own internal clock in reference to the GPS time standard. The GPS Time TLV is used if the BS’s frame time is synchronized with the GPS clock, This may be particularly valuable for determining GPS satellite signal search windows in mobiles equipped to detect GPS satellites.  GPS second and second fraction allow the MS to use DL Frame arrival times as timing signals aligned with GPS time.  GPS Time Accuracy aids the MS in estimating how much error with respect to GPS time the BS may have when using this calibration.
11.21.5 Frequency Accuracy TLV

This TLV shall be used to provide the frequency accuracy information.

	Name
	Type
	Length
	Value

	Frequency information
	5
	1
	BS transmit frequency accuracy in ppm, with max scale of 2.0 ppm. If 0xff, the MS shall interpret this as max frequency accuracy uncertainty for that profile, see Tables 603-611.  


In Rev2/D3, remove table on page 1194.

  


