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1.  Introduction
In order to meet the FCC E9-1-1 indoor positioning requirements [1], we proposed in our contribution [2] a device-based hybrid positioning solution including one or more of the following technologies: Wi-Fi, Bluetooth and UE sensors.
This solution has many advantages such as reliability, infrastructure deployment and existing device support.
In this contribution, we provide field test positioning measurements using a device-based hybrid Wi-Fi positioning solution
2. Indoor positioning test bed
For the purpose of accurate and actionable testing of  “UE based hybrid RAT-independent positioning solution”, we used the test bed configuration and test plan recommended by FCC and CSRICIII for indoor positioning [3].
CSRIC test bed defines test locations in three wireless environments, across the San Francisco Bay area, California [3]:
· Dense urban environment: defined by high building density; It consists of the financial district of San Francisco and its immediate vicinity (6 locations):Figure1. Dense urban locations in San Francisco
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· Urban environment: contains varied building densities and construction types; It consists of urban sites in San Francisco and San Jose [3]:
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Figure 2. Urban locations in San Francisco
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Figure 3. Urban locations in San Jose

· Suburban environment: includes a variety of suburban office, commercial, industrial and residential buildings. The chosen suburban sites are located in Silicon Valley [3].
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Figure 4. Suburban locations in the Silicon Valley

The measurements presented in this contribution are a sampling of these wireless environments, with particular emphasis on urban and dense urban.  Each test site includes tests at several locations within the site.  
Test sites include in this report:
Dense Urban Locations
· One Embaracadaro SF
· The Hearst Office Building (699 Market Street), SF
· Marriott Marquis Hotel, SF 
· One Front Street, SF 
· 201 Spear Street, SF 
Urban Locations
· US Federal Court of Appeals Building, SF 
· Moscone Convention Center, SF 
· Super 8 Motel on O’Farrell St., SF 
Suburban Locations
· Westfield Valley Fair Mall, SJ 
· City Library, Santa Clara  

3. Field test results

Horizontal positioning accuracy: computed by comparing the horizontal position reported by the device to the predetermined truth position. 
Figure 4 summarizes the reported horizontal accuracy in dense urban, urban and suburban locations.
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Figure 4. Measured horizontal accuracy across the three environments

Observation 1: Measurement results fulfill FCC early indoor requirements of 50m at 67% and 150m @95%.
Observation 2: Measurements results fulfill FCC indoor requirements for 2020.
Fix yield: it is defined as the % of calls with successful location calculations to overall call attempts.
The field test results show 100% fix yield across all test sites.
Time To Fix: all tests resulted in a time to fix in under 5 seconds.
Observation 3: Measurement results demonstrate the reliability of device-based hybrid positioning solution in dense urban, urban and suburban environment
4. Conclusion
Proposal 1:  Demonstrated device-based RAT-independent solution measured performances, time to fix and fix yield, exceed FCC indoor requirements in field.
Proposal 2:  Measurement results of device-based hybrid RAT-independent solution should be captured in the Technical Report [4].
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