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1. Introduction
In the current SDD, description on LBS report and connect state is as follows:

12.3 Reporting Methods for LBS

For E911 services, the AMS location can be reported to ABS through UL inband signaling. Other reporting methods are FFS.

12.3.1
Reporting Types

According to the measurement methods of LBS, some location information or some LBS measurement parameters such as CINR/RSSI/RD/RTD/Angle are transmitted to the ABS to measure the location.

12.3.2
Reporting Mode

An AMS supported LBS reports location information if any of following location information reporting condition is met.

-Timer based location information reporting

-Threshold based location information reporting

An LBS-capable AMS should support the following reporting modes: per-request, periodic, and event-triggered reporting modes. The event-triggered reporting mode is a variation of the periodic reporting mode with reporting criteria, such as a moving distance threshold and updated timer expiration. For example, the AMS will report the location when the distance between the current location and the last reported location beyond the “moving distance threshold”.
12.4.1 Connected State

The system should be able to locate the mobile when in connected state.

For connected state, LBS can be initiated by the ABS or the AMS. LBS message contains some LBS information, which may include identifier of the AMS, and indicator of LBS measurement method. Other associated parameters for LBS measurement are FFS. Indicator of LBS measurement is used to instruct the ABS and/or the AMS to perform LBS measurement and report location information.
Based on above-mentioned description of SDD, we can know that for connected state, LBS can be initiated by the ABS and AMS need report its measurement result to ABS. So in connect state, we need a set of control messages for LBS including Broadcast (AAI_LBS-ADV), Request (AAI_LBS-REQ) and Response (AAI_LBS-RSP) messages. 
In the current AWD, There is neither general definition nor description about above-mentioned LBS control messages in connect state. So we propose four control messages to be satisfied with requirement of location based service in connect state.
1.
MS managed location.

(1)
In this scenario, the MS measures and calculates its location. The measurement could be based on Relative Delay (RD for TDOA). The procedure for this is shown in Figure 1.
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Figure 1 the procedure of MS managed location
Description of procedure of MS managed location is as follows:
Step 1 : The serving ABS periodically sends broadcast messages (AAI-NBR-ADV) and AAI_LBS-ADV; 

Step 2 : The serving ABS sends DL reference signals to AMS and then AMS measures and scans

Step 3 : neighbor ABS2 sends DL reference signals to AMS and then AMS measures and scans

Step 4 : neighbor ABS3 sends DL reference signals to AMS and then AMS measures and calculation AMS location;
2. Network managed location.

Network managed location has three scenarios. 

a)
AMS measurement and the network calculation (For example, DL-TDOA, RSSI, etc). The procedure for this is shown in Figure 2 
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Figure 2 MS measurement and the network calculation

Description of procedure of MS measurement and the network calculation is as follows:
Step 1: LBS trigger (Location request from location server (LS));

Step 2 : After the Serving ABS gets location request (from Location Server), the Serving ABS sends AAI_LBS_RSP signaling message to AMS;

Step 3 : The serving ABS periodically sends broadcast messages (AAI-NBR-ADV) and AAI_LBS-ADV; 

Step 4 : The serving ABS sends DL reference signals to AMS and then AMS measures and scans

Step 5 : neighbor ABS2 sends DL reference signals to AMS and then AMS measures and scans

Step 6 : neighbor ABS3 sends DL reference signals to AMS and then AMS measures; 

Step 7 : AMS sends measurement report AAI_LBS_RSP to the serving ABS and then ABS feedbacks measurement results to Location Server;
Step 8 : Location Server calculation AMS location based on AMS measurement report 

b)
Network measurement and network calculation.(For example, UTDOA, etc). The procedure for this is shown in figure 3(a) (b).
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Figure 3(a) Network measurement and network calculation.

Description of procedure of Network measurement and network calculation (a) is as follows:
Step 1: LBS trigger (Location request from location server (LS));

Step 2: After the Serving ABS gets location request (from Location Server), the Serving ABS sends AAI_LBS_REQ signaling message to AMS;

Step 3 : The AMS sends UL ranging signal to the serving ABS 

Step 4 : The AMS sends UL ranging signal to neighbor ABS2

Step 5 : The AMS sends UL ranging signal to neighbor ABS3

Step 6 : the serving ABS, neighbor ABS2 and ABS3 measure respectively delay time t

Step 7 : neighbor ABS2 and ABS3 feedback measuring time t2 and t3 to the serving ABS and then ABS feedback measurement time to Location server;

Step 8 : The Location Server calculations AMS location based on feedback measurement time
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Figure 3(b1) Network measurement and network calculation.
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Figure 3(b2) Network measurement and network calculation.
Description of procedure of Network measurement and network calculation (b) is as follows:
Step 1: LBS trigger (Location request from location server (LS));

Step 2: After the Serving ABS gets location request (from Location Server), the Serving ABS sends AAI_LBS_REQ signaling message to AMS;

Step 3 : The AMS send UL ranging signal to the serving ABS 

Step 4 : The AMS listens to UL ranging signal to neighbor ABS2

Step 5 : The AMS listens to UL ranging signal to neighbor ABS3

Step 6 : the serving ABS, neighbor ABS2 and ABS3 measure respectively delay time t

Step 7: neighbor ABS2 and ABS3 feedback measuring time t2 and t3 to the serving ABS and then ABS feedback measurement time to Location server;

Step 8 : The Location Server calculations AMS location based on feedback measurement time
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Figure 3(c) Network measurement and network calculation
Description of procedure of Network measurement and network calculation (c) is as follows:

Step 1: LBS trigger (Location request from location server (LS));

Step 2: After the Serving ABS gets location request (from Location Server), the Serving ABS respectively sends three AAI_LBS_REQ signaling messages to AMS;

Step 3 : The AMS sends UL ranging signal to the serving ABS;
Step 4 : The AMS sends UL ranging signal to neighbor ABS2;
Step 5 : The AMS sends UL ranging signal to neighbor ABS3;
Step 6 : The serving ABS, neighbor ABS2 and ABS3 measure respectively time t;
Step 7 : Neighbor ABS2 and ABS3 feedback measuring time t2 and t3 to the serving ABS and then ABS feedback measurement time to the Location Server;

Step 8 : The Location Server calculates AMS location based on feedback measurement time
For D-TDOA, in current 16m, we can use SCN series messages to complete scanning. If we use scan series messages AAI_SCN-RSP /REP to support D-TDOA, detailed procedure is shown in figure 4. 
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Figure 4. SCN series messages for D-TDOA
Figure4 shows that this solution is that existing messages is modified for supporting D-TDOA. The advantage is to only to modify existing messages (two messages). The procedure is similar with that of 16e. But the disadvantage is overhead because scan message need mainly support some functions such as multi-carrier, handover. So we need reduce these overhead for D-TDOA.
If we use LBS special message for D-TDOA, because the LBS message only serves for LBS, the overhead doesn’t exist for D-TDOA.

For U-TDOA, based on description on U-TDOA in IEEE 802.16-2009, we should support general U-TDOA method for any frequency reuse factor, so we can use and modify two exsting messages HO-CMD and RNG-ACK to support general U-TDOA method for any frequency reuse factor.

If we use two messages HO-CMD and RNG-ACK to support U-TDOA, detailed procedure is shown in figure 5(a) or figure 5(b).
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Figure 5(a) modified existing messages for U-TDOA procedure
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Figure 5(b) modified existing messages for U-TDOA procedure
Figure5(a) and figure5(b) show that control message need be transmitted no less than 2 times. This solution is that existing messages is modified for supporting U-TDOA. The advantage is to support general solution for U-TDOA and only to modify existing messages (two messages). The procedure is similar with that of 16e. But the disadvantage is overhead because we need two messages to allocate ranging code and ranging opportunity for U-TDOA.
If we use LBS special message for U-TDOA, one control message need only be transmitted one time and can allocate all of ranging codes and ranging opportunities for serving BS and neighbor BSs. This solution is to propose LBS special message and needn’t modify any existing message. The advantage is to support general solution for U-TDOA and only one time to transmit control message for U-TDOA, at the same time the special message can support D-TDOA and other location methods. But the disadvantage is that the LBS special message is new message and in current 16m spec, LBS special message doesn’t exist. 
So we would like to propose to use LBS new message for all location methods in 16m.

Text to change in AWD
-------------------------------  Text Start  --------------------------------------------------- 
[Adopt the following text modification started from line# 47 Pages 745 in P802.16m/D4]
16.8.2.4.2 LBS Measurement Message formats
The AAI defines MAC control AAI_LBS_REQ/RSP 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 MAC management AAI_LBS_REQ/RSP messages to the AMS. The AMS responds to this with the MAC management AAI_LBS_REQ/RSP messages with the parameters that enable location determination.
An ABS may trigger AMS to transmit ranging signal for U-TDOA by AAI_LBS_REQ. Two algorithms including the general method and the special method are used for supporting U-TDOA. For the general method, the AMS ranges sequentially with the serving ABS and neighbor ABSs. The serving ABS and the neighbor ABSs measure the timing adjustment respectively, and the neighbor ABS reports timing adjustment to the serving ABS. The serving ABS calculates the difference in propagation delay and by multiplying this difference by the speed of light, the difference of the AMS’s distance to the serving ABS and neighbor ABSs.
For the special method, the AMS transmits a dedicated ranging signal to the serving ABS and at the same time two or multiple neighbor ABSs can listen to this ranging signal. A dedicated radio resource is reserved for this ranging signal transmission inside the serving cell and optionally among cooperative neighbor cells. The serving ABS and neighbor ABSs measure timing adjustment respectively, and the neighbor ABS reports timing adjustment to the serving ABS. The serving ABS calculates the difference in propagation delay and by multiplying this difference by the speed of light, determines the difference of the MS's distance to the serving ABS and neighbor ABSs.
AAI_LBS_REQ/RSP messages shall be transmitted by the ABS. 
                  Table NNN—parameters for AAI_ LBS-REQ

	Name
	Value
	Usage

	LBS_method_type
	2
	0b00:CellID, 
0b01:D-TDOA, 
0b10:U-TDOA, 
0b11:Hybrid method (such as D-TDOA+TOA)

	Response mode
	2
	0b00: per-request report

0b01: Periodic report

0b10: No report (For DL-TDOA, stop report, for UL-TDOA, no report)

0b11: TBD

	Response period
	8
	The period of AMS’s report of scanning result when the AMS is required to response the value periodically or one-time. The period is calculated from the start of the first scan duration.

	Response metric
	4
	Bitmap indicator of trigger metrics that the serving ABS requests the AMS to report. For each bit location, a value of 0 indicates the trigger metric is not included, while a value of '1' indicates the trigger metric is included in the message. The bitmap interpretation for the metrics shall be:

Bit 0:ABS CINR mean

Bit 1:ABS RSSI mean

Bit 2: Relative delay

Bit 3: ABS RTD; this metric shall be only measured on serving BS/anchor BS

	Configuration change count for  AAI_NBR-ADV
	8
	The value of Configuration Change Count in AAI_NBR-ADV message referred in order to compress neighbor BSID

	Start super frame number
	6
	Represents the 6 least significant bits of the absolute frame number in which the first Scanning interval starts

	Start frame number
	2
	Represents start frame number in the Start super frame number.

0b00: The 1st frame in the super frame

0b01: The 2nd frame in the super frame

0b10: The 3rd frame in the super frame

0b11: The 4th frame in the super frame

	Signal_type
	2
	(bitmap indicating signal type)

Bit 0: A-preamble (SA-Preamble)

Bit 1: Ranging

	N_Recommended_BS_Index
	8
	Number of neighboring BS to be scanned, which are included in AAI_NBR-ADV message.

	Neighbor_BS_Index
	8
	Based on the value of N_Recomm ended_BS_Index, BS index corresponds to position of BS in AAI_NBR-ADV message is included.

	Dedicated CDMA ranging code
	5
	Indicates the dedicated ranging code.
Shall be included when LBS_method_type
=0b10

	Ranging opportunity index
	3
	Indicates the index of the allocated ranging opportunity.
Shall be included when LBS_method_type

=0b10

	Subframe Index
	3
	Indicates the subframe index of the allocated ranging opportunity.
Shall be included when LBS_method_type

=0b10

	Dedicated CDMA ranging code for the serving ABS
	5
	Indicates the dedicated ranging code.
Shall be included when LBS_method_type

=0b10

	Ranging opportunity index for the serving ABS
	3
	Indicates the index of the allocated ranging opportunity.
Shall be included when LBS_method_type

=0b10

	Subframe Index for the serving ABS
	3
	Indicates the subframe index of the allocated ranging opportunity.
Shall be included when LBS_method_type

=0b10


Table NNN—parameters for AAI_ LBS-RSP
	Name
	Value
	Usage

	Response mode
	2
	0b00: Per-request report 

0b01: Periodic report

0b10:No report (For DL-TDOA, stop report, for UL-TDOA, no report)
0b11: TBD

	Response metric
	4
	Bitmap indicator of trigger metrics that the serving ABS requests the AMS to report. For each bit location, a value of 0 indicates the trigger metric is not included, while a value of '1' indicates the trigger metric is included in the message. The bitmap interpretation for the metrics shall be:

Bit 0: BS CINR Mean

Bit 1: BS RSSI mean

Bit 2: Relative delay

Bit 3: BS RTD; this metric shall be only measured on serving BS/anchor BS

	N_Neighbor_BS_Index
	8
	Number of neighboring BS to be scanned or associated, which are included in AAI_NBR-ADV message.

	BS CINR mean
	8
	The BS CINR Mean parameter indicates the CINR measured by the AMS from the particular ABS. The value shall be interpreted as a signed byte with units of 0.5 dB. The measurement shall be performed on the subcarriers of the frame preamble that are active in the particular ABS’s segment and averaged over the measurement period.

	BS RSSI mean
	8
	The ABS RSSI Mean parameter indicates the Received Signal Strength measured by the AMS from the particular ABS. The value shall be interpreted as an unsigned byte with units of 0.25 dB, e.g., 0x00 is interpreted as –103.75 dBm. An AMS shall be able to report values in the range –103.75 dBm to –40 dBm. The measurement shall be performed on the frame preamble and averaged over the measurement period.

	Relative delay
	8
	This parameter indicates the delay of neighbor DL signals relative to the serving BS, as measured by the MS for the particular BS. The value shall be interpreted as a signed integer in units of samples.

	BS RTD
	8
	The BS RTD parameter indicates the round trip delay (RTD) measured by the AMS from the serving ABS. RTD can be given by the latest time advance taken by MS. The value shall be interpreted as an unsigned byte with units of 1/Fs.

	Configuration Change Count for AAI_NBR-ADV
	8
	The value of Configuration Change Count in AAI_NBR-ADV message referred in order to compress neighbor ABSID.

	Neighbor_ABS_Index
	8
	Based on the value of N_Recomm ended_BS_Index, BS index corresponds to position of BS in AAI_NBR-ADV message is included.


-----------------------------------------  Text End ---------------------------------------------------------------
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