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1. 
Introduction and background
The wireless landscape has changed significantly in US and worldwide in the last ten years. The major changes are generally reflected in two trends [1]
· Wireless phones increasingly replace traditional landline telephone. In US, majority of emergency calls (911) come from wireless phone 
· A majority of wireless calls (~72.7% in 2013) are now made indoors. This number is significantly increased from 43.7% back to 2007.
In light of these circumstances, it is important to be able to identify the location of callers at certain level of accuracy. From FCC’s point of view, three dimensions of positioning are desirable. Horizontally, it aims to establish interim indoor accuracy metrics that will provide approximate location information sufficient to identify the building for most indoor calls. Vertically, a requirement for provision of vertical location (z-axis or elevation) information that would enable first responders to identify floor level for most calls from multi-story buildings.
In this contribution, the FCC’s current and recommended requirements are discussion. And, several issues are identified. The potential 3GPP impacts are also discussed. 

2. E911 Regulatory History
The basic 911 and E911 service rules have been initiated since 1996. The wireless E911 service requirements are further divided into two phases.

· Phase I: Identify the telephone number of wireless 911 caller and the location of the base station that receive the call. This has been done by April 1998.

· Phase II: Identify the latitude and longitude of the 911 call within specific accuracy and reliability. Phase II is scheduled by January 2019.
· Network based technology: within 100 meters for 67% of the cases and 300 meters for 90% of the cases

· UE based technology: 50 meters for 67% of the cases and 150 meters for 90% of the cases
It is noted that Phase II requirements do not distinguish between outdoor and indoor calls. In 2011, the FCC found indoor location accuracy to be a significant public safety concern because indoor incidents may not be visible to first responders, and a location accuracy of 100/300 meters would only identify the city block in which a building is located. In the light of rapid change of wireless landscape, FCC recently proposes new rules and requirements with respect to indoor location accuracy

· Commercial Mobile Radio Service providers (CMRS) would be required to provide horizontal location (x- and y-axis) information within 50 meters of the caller for 67 percent of 911 calls placed from indoor environments within two years of the effective date of adoption of rules, and for 80 percent of indoor calls within five years.
· CMRS providers would be required to provide vertical location (z-axis) information within 3 meters of the caller for 67 percent of indoor 911 calls within three years of the adoption of rules, and for 80 percent of calls within five years.
3. Current Status for Indoor Positioning
Back to 2012, Communications Security, Reliability, and Interoperability Council (CSRIC), a Federal Advisory Committee was tasked to evaluate the performance and viability of various location technologies to support E911 services for indoor environments. In [2], three positioning technologies are tested in the San Francisco bay area, where a variety of different environments are included within a fairly limited geographic area. The tested technologies include
· AGPS/AFLT by Qualcomm
· RF fingerprinting by Polaris
· network beacon technology by NextNav
The corresponding positioning accuracy in horizontal domain is given in Table 1 below.
[image: image1.png]Table 1. CSRIC San Francisco Test Bed - Location Accuracy Results by Technology (in meters)

Technology
NextNav Polaris Qualcomm
Percent of Calls | 67% | 90% | 67% 90% 67% | 90%
Dense Urban 57 102 117 400 156 268
Urban 63 141 198 448 227 449
Suburban 29 53 232 421 75 205
Rural 28 45 576 | 3005.1 48 210
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Obviously, none of the tested technologies can fully comply with the new indoor horizontal requirement. Meanwhile, both AGPS/AFLT and RF fingerprinting based solutions are not feasible to satisfy the vertical positioning requirements either. The test report [2] suggests the beacon technology provided, across all indoor environments, vertical location accuracy for the median, 67th and 90th percentiles at 2 m, 2.9 m and 4.8 m, respectively. However, this requires extra barometric pressure sensors deployed in mobile devices to provide rough z-axis information when calls are placed from multi-story buildings.
4. Current Status in LTE

· Horizontal positioning

For E-CID, the current Rx-Tx time difference measurement accuracy should be achieved between ±10Ts when the DL bandwidth is not less than 5MHz. 10Ts can be roughly translated to 100m.
For OTDOA, when the bandwidth is not less than 10MHz, RSTD measurement accuracy is bounded between ±5Ts for intra-frequency measurement and ±9Ts for inter-frequency measurement. 5Ts and 9Ts are approximately equivalent to 50m and 90m.

It is obvious the existing E-CID and OTDOA technologies are quite challenge to satisfy FCC’s new requirement. 
· Vertical positioning

Both E-CID and OTDOA are trilateration based solutions and not effective for vertical positioning. Meanwhile, no vertical positioning requirements are defined in 3GPP too. 

· On Rel.12 SID: Positioning Enhancement

A SID of positioning enhancements for EUTRA [3] is approved in RAN#60 and aims to improve the positioning performance and requirement. The scope of the SID is limited to OTDOA and E-CID. Based on the analysis above, it seems difficult to address FCC’s indoor positioning requirement within the existing scope of this SID. Also, the current SID is target to be finalized by this Sept. Considering there are still quite a few on-going discussions, it is not very realistic to treat the indoor positioning issue in the current SID. If agreed, it is proposed to initiate the discussion in Rel.13 time frame.    
5. Conclusion
In this contribution, the FCC’s current and recommended requirements are discussion. The new requirements cover both horizontal and vertical directions. Based on FCC’s test, none of the existing technologies can satisfy the requirement for all the test scenarios. Especially, the vertical positioning requirement is hard to meet if no extra barometric pressure sensors are installed at UE.

Furthermore, the 3GPP home grown positioning technologies are reviewed. The existing E-CID and OTDOA technologies are quite challenge to satisfy FCC’s new requirement. Also, it seems difficult to address FCC’s indoor positioning requirement within the existing scope and timeline of the Rel.12 SID of positioning enhancement. Therefore, it is proposed to kick off the related discussion (i.e. new study item) in the Rel.13 time frame. 
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