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1
Introduction
During the last meetings, RAN1 agreed Wi-Fi/Bluetooth based positioning as one of the potential enhancement techniques for indoor positioning. 
This contribution propose two specific processes, one is the introduction of weighting factors for the potential target locations and the other is to generate more test points, are then exploited to determine the target final location.
2
Design of Accurate Methodology[1]
1.1 Two- point Positioning Method 

When we use two test points measured RSSI values to determine the target possible location we will get two possible target locations, one is at the actual target location and the other is at the target symmetric location. And consequently it will have 50% error rate in using two-point positioning method to locate the target location. It concludes that we will obtain two potential target locations when we use two- point method as the localization method as shown in Fig. 1.       
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Fig. 1 Two-point Positioning Method

In the figure:
i,j: the position index of a given cellphone. 

UK(x, y): the unknown and to be determined target at location (x, y) .

WK(x, y): the given cellphone at position (x, y).

Dij: distance between the given cellphone i, at location WKi and the given cellphone j, at location WKj.
MDi: the measured/estimated distance from measured RSSIa value between the known cellphone i to the location of the unknown cellphone

The true target location UK(x1,y1) and its symmetric location UK(x2,y2) can be determined from the following equations.
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1.2 Three-point Positioning Method 

In two-point positioning method it will get two potential target locations for a target object and then if it uses a third cellphone to make RSSI measurement it is possible to estimate or calculate the most potential target location. In three- point positioning method it uses two- point localization algorithm for every two points among the given three points therefore it can get six potential target points information and then we use the following developed algorithm to find the most potential target point. In other words, in three- point positioning it will get a pair of symmetric points from every two points among the given three points when two-point positioning method is exploited. From the following algorithm we can calculate the most potential target location from the three sets of symmetric points.  

In the environment when two points, point 1 and point 2, are selected from the given three points then we can from Equations (9) and (10) to calculate and get UK(x1,y1)and UK(x2,y2); and consequently if point 1 and point 2 are available we can calculate to get the distance between point 1 and point 2 as  
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we can find the closest location for the target location.  
In three-point positioning method we generate three possible target points UK1(x,y), UK2(x,y) and UK3(x,y) and then find the central location of these three points, this central point will then be the target location. The central location is calculated from the following averaging equation, Eq. (3):
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where N is the number of potential target points used in the averaging operation. And PP(x,y) is the most potential location for the unknown location target cellphone.  
1.3 Weighting Among Measured Data

In the previous three-point positioning method we calculate the central point, as shown in Eq. (4), of three potential target locations and consider the obtained central point as the final target location; this algorithm can be further modified to reduce possible error in the location determination. The weighting factor for the pth potential target location can then be calculated from following equation:
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where MDi is the ith measured or calculated potential target distance and N is the total number of potential target locations.

After introducing the distance weighting factor for each tested potential target location the final estimated target location can be calculated by modifying Eq. (5) as:
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Ten test points, as shown in Fig.2, have been selected and their received RSSI values have been collected and proceeded in the location determination algorithm after through the processes of introducing the weighting factor for each RSSI value and the selection of 3 largest RSSI values from these test 10 points as introduced in 2.1 and 2.2 we have the simulation results as shown in Fig.3 after averaging 1000 realizations. In Fig.3 the resulting distance determination errors with and without implementing the processes of RSSI weighting factor and RSSIs selections are compared, it appears that we can reduce the distance determination error down below 1 meter when a large number of test points with weighting factors are included in the localization algorithm. 
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Fig 2. Field Trial Environment
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Fig. 3：Distance Determination Errors with and without Implementing the Weighting Factors and RSSI Selection Processes

Discussion: In indoor positioning, it can use a big number devices to accurate the position accuracy.
3
Conclusions
In this contribution, we have discussed the indoor positioning scenario. Our conclusions are listed below.
Discussion: In indoor positioning, it can use a big number devices to accurate the position accuracy.
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