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[Insert the following text into the sections as shown and create the sub sections as necessary:]
4. Definitions

[Insert the following abbreviations]

LBS      Location Based Services

15.2.6.5 AAI_REG-REQ

 [Modify and update the following table 684 in P80216m /D1 page 52 as indicated]

                                              Table 684—Parameters for AAI_ REG-REQ

	Name
	Value

	AMS capabilities

Negotiation Process
	ARQ parameters
	ARQ_SN_MODULUS
	The number of unique SN value; default=2^10

	
	
	ARQ_WINDOW_SIZE
	The maximum number of ARQ blocks with  consecutive  SN  in  the  sliding window of ARQ blocks.

	
	
	ARQ_SUB_BLOCK_SIZE
	ARQ  sub-block  length  when  ARQ block  is  fragmented  into  ARQ  sub-blocks  prior  to  retransmission with rearrangement

	
	
	ARQ_BLOCK_LIFETIME
	the maximum time interval an ARQ block shall be managed by the transmitter ARQ state machine, once initial  transmission  of  the  block  has occurred

	
	
	ARQ_RX_PURGE_TIMEO

UT
	the  time  interval  the  receiver  shall wait  after  successful  reception  of  a block that does not result in advancement  of  ARQ_RX_WINDOW_START,   before  advancing 

ARQ_RX_WINDOW_START

	
	
	MAXIMUM_ 

ARQ_BUFFER_SIZE
	The maximum ARQ buffer size

	
	LBS capabilities
	GPS capability
	0: AMS is GPS capable.

1: AMS is GPS incapable.

	
	
	Reserved
	TBD

	
	Co-located coexistence capability supported  
	Indicates if colocated coexistence is supported.

	
	Capabilities for MS measurement
	TBD

	
	Capabilities for MIMO support
	TBD

	Convergence 

sublayer  capa-

bilities
	Classification/PHS options and SDU encapsu-

lation support
	Indicates   which   classification or PHS options  and  SDU  encapsulation  the  AMS supports

	
	Maximum number of classification rules
	Maximum number of admitted classification rules that the AMS supports.

	
	ROHC support
	Indicates the level of ROHC support.

	
	PHS support
	Indicates the level of PHS support.


15.2.6.5 AAI_REG-RSP

[Modify and update the following table 685 in P80216m /D1 page 54 as indicated]

Table 685—Parameters for AAI_ REG-RSP message

	Name
	Value

	AMS capabilities

Negotiation Process
	ARQ parameters
	ARQ_SN_MODULUS
	The number of unique SN value; default=2^10

	
	
	ARQ_WINDOW_SIZE
	The maximum number of ARQ blocks with  consecutive  SN  in  the  sliding window of ARQ blocks.

	
	
	ARQ_SUB_BLOCK_SIZE
	ARQ  sub-block  length  when  ARQ block  is  fragmented  into  ARQ  sub-blocks  prior  to  retransmission  with Rearrangement

	
	
	ARQ_BLOCK_LIFETIME
	The maximum time interval an ARQ block shall be managed by the transmitter ARQ state machine, once initial  transmission  of  the  block  has occurred

	
	
	ARQ_RX_PURGE_TIMEO

UT
	The  time  interval  the  receiver  shall wait  after  successful  reception  of  a block that does not result in advancement  of ARQ_RX_WINDOW_START,   before  advancing ARQ_RX_WINDOW_START

	
	
	MAXIMUM_ 

ARQ_BUFFER_SIZE
	The maximum ARQ buffer size

	
	LBS capabilities
	TBD
	TBD

	
	
	
	

	
	
	
	

	
	Co-located coexistence capability supported  
	Indicates if colocated coexistence is supported.

	
	Capabilities for MS measurement
	TBD

	
	Capabilities for MIMO support
	TBD

	Convergence 

sublayer  capa-

bilities
	Classification/PHS options and SDU encapsulation support
	Indicates  which   classification or PHS 

options  and  SDU  encapsulation  the 

AMS supports

	
	Maximum number of classification rules
	Maximum number of admitted classification rules that the AMS supports.

	
	ROHC support
	Indicates the level of ROHC support.

	
	PHS support
	Indicates the level of PHS support.


 [Insert the following text into the section 15.6 and relevant subsections as shown]
15.6 Support for Location Based Services (LBS)

The location determination feature includes support for over the air downlink and uplink measurements and reporting of 802.16m based transmissions to help relevant entities on the AMS and/or in the network to determine AMS’s location. Location capabilities shall be supported in basic mode and may also be supported in enhanced mode as defined in the following:

The Basic LBS support (15.6.2) capability involves support of similar functionality and framework as IEEE802.16-2009 adapted to new frame and control channel structure in 802.16m. This mode of operation reuses the generic PHY and does not require any location specific PHY layer transmission.

Enhanced LBS support capability (15.6.3) may also be supported, involving over the air transmissions and measurements schemes which are specifically designed to optimize measurements needed for more accurate location determination.
15.6.1 Location Determination Capability Negotiation

The capability negotiation for LBS support and its mode are communicated through AAI_REG-REQ/RSP. (See sections 15.2.6.5 and 15.2.6.6)

All AMSs shall support basic location measurement capabilities including RSSI, RD and RTD measurements and report.

The capability negotiation also includes indications on whether the AMS supports special satellite based positioning capability, e.g. GPS.
15.6.2 Basic LBS Support
15.6.2.1  Basic functions supported using AAI-LBS-ADV message

AAI_LBS-ADV: is a MAC management message broadcast by ABS to provide AMS with geo-location of neighboring ABS’s, which can be used by the AMS for triangularization or trilaterization to enable location determination. This message may also contain time and frequency information to aid satellite based, e.g. GPS receivers for improved performance.  The content of this message and its functionality is consistent with LBS-ADV message in IEEE Std. 802.16-2009.

15.6.2.2 Measurements and Reporting for Location Determination 

The Location measurement and report capabilities needed to support Basic LBS are the following:

· The ABS ability to provide AMS with, and the AMS’s ability to process, the AAI_LBS-ADV identifying the neighboring ABS’s which need to be scanned by the AMS as well as their locations.

· ABS capability to direct AMS to start scanning using a MAC management message, with indication that is for location determination, and to report the results to ABS using a MAC management message. This direction shall include information about which parameter the AMS to measure and report, e.g. RSSI, RD, etc., and it may also include a flag to indicate if Enhanced LBS measurements should be used.  

· AMS capability to request ABS for scanning time for LBS. 

· AMS’s capability for downlink scanning of SA-Preambles identified by a MAC management message to measure RSSI and RD. 

· AMS and ABS capability to enable measurement of RTD based on ranging channel transmission (UL-TDOA and TOA).
· AMS providing scanning report to ABS providing measurements results based on LBS specific direction in a MAC management message. 

· A MAC management message shall be used by ABS to trigger measurements in support of location. These a MAC management messages include indication that the purpose of scanning and report is for location calculation. 
15.6.2.3 Assistance for Satellite Based Location Determination
The 802.16m support to assist with satellite based location involves two functions:

The support of AAI_LBS-ADV which contain optional fields providing time and frequency information to aid satellite based, e.g. GPS, receivers for improved performance.  The content of this message and its functionality is consistent with LBS-ADV message in IEEE Std 802.16-2009.

To further assist with satellite based location determination, the AAI_L2_XFER messages may be used using the following Transfer-Types: GNSS assistance and  LBS measurement. (See section 15.2.6.28).
15.6.2.4 LBS Message formats
15.6.2.4.1 AAI_LBS-ADV Message

An ABS that supports LBS shall use the AAI_LBS-ADV message to broadcast the LBS related configuration information. The message may be broadcast periodically without solicitation by the AMS. The periodicity of this transmission is TBD.
[Insert the following Table X in this section and number it appropriately]

Table X: AAI-LBS-ADV Message Format

	Name

	Value
	Usage

	Number_of_BS
	TBD
	Number of neighbor BSs included in this message that are identified using the BSID

	BSID


	TBD
	The Base Station ID parameter in the A-MAP message of the Serving BS or Neighbor BS

	Number_of_BS_Index


	TBD
	Number of neighbor ABSs included in this message that are identified using an index to their position in the NBR-ADV message



	Configuration change count for AAI_NBR-ADV


	TBD
	The value of Configuration Change Count in AAI_NBR-ADV message referred in order to com​press neighbor BSID


	Neighbor_BS_Index


	TBD
	Index that corresponds to the position of the ABS in the NBR-ADV message.

	Absolute Position (Long Format)
	TBD
	The transmitting ABS's coordinates. This Absolute Position (Long Format) shall only be used for the transmitting ABS and if the Absolute Position (Short Format) is not used. 

	Absolute Position (Short Format)

	TBD
	The transmitting ABS's coordinates. This Absolute Position (Short Format) shall only be used for the transmitting ABS and if the Absolute Position (Long Format) is not used. 


	Relative Position 
	TBD
	This Relative Position is used to provide the absolute position of an ABS. A Neighbor ABS’s coordinates. When this Relative Position is included it provides the position of a neighbor ABS relatively to the transmitting ABS.

	GPS Time
	TBD
	Information about GPS time and time accuracy.


	Frequency Accuracy
	TBD
	Information about the frequency accuracy


15.6.2.4.1 LBS Measurement Message formats
IEEE 802.16m defines MAC control messages to assign the unavailable interval for the AMS to measure its location by receiving the DL reference signals from the candidate ABSs. 

The location measurement procedure may be initiated by either the AMS or the network, which is requested by the application associated with the AMS or the client attached at the core network. 

An ABS may trigger a location measurement by sending a MAC management message to the AMS. The AMS responds to this with a MAC management message with the parameters that enable location determination. 

15.6.3 Enhanced LBS Support
The Enhanced LBS (ELBS) is an optional LBS capability involving the following functions:

•
ABS ability to transmit special ELBS waveforms to be used for location specific measurements to enable more accurate location determination.

•
ABS’s ability to signal to the AMS the location of the special ELBS waveforms.
•
AMS’s ability to detect, measure and report relevant measurements to the ABS.
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