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1.  

Introduction
Reporting of accurate caller location is often a critical component of the emergency call service.  In the US, the Federal Communications Commission (FCC) issued new rules for improving location accuracy for indoor wireless emergency (9-1-1) calls
. In particular, network operators in the US will have to provide (1) "dispatchable location" or (2) latitude/longitude coordinates accurate within 50 meters. In addition, network operators must deliver uncompensated barometric pressure data (for calls originating from capable devices) and must develop a z-axis solution for altitude. 
The Alliance for Telecommunications Industry Solutions (ATIS) established an Emergency Location (ELOC) task force and is developing standards needed to support the requirements mentioned above. The ELOC work progressed on requirements and architectures to support "dispatchable location", which includes the definition of a WiFi and BT-LE access point data base (National Emergency Address Database (NEAD)).
Apart from emergency call requirements, improvements in 3GPP indoor location capabilities would further help or enable a variety of other location based applications.
2.  
Feasibility Study on Indoor Positioning Enhancements for  UTRA and LTE (TR 37.857)
The Rel-13 Study Item on "Indoor Positioning Enhancements for UTRA and LTE" was completed on time (RAN#69) [1]. This study item accomplished the following:
1. Defined a 3D system model and evaluation scenarios for evaluating positioning performance in indoor environments.
2. Established a baseline performance for horizontal and vertical positioning accuracy using OTDOA and Cell-ID positioning in these environments.

3. Identified various potential positioning enhancements:
a. OTDOA positioning enhancements
b. EB/MIMO based positioning enhancements;

c. D2D aided positioning enhancements;

d. E-CID positioning enhancements;

e. Terrestrial Beacon Systems (TBS);

f. WiFi and Bluetooth Low-Energy (BT-LE) positioning;

g. Barometric Sensor positioning;

h. Inertial Measurement Unit (IMU) sensor based positioning. 
The TR conclusion recommends that "the work item should move forward" [2]. 

3. 

Proposed Way Forward

Given the wide range of studied enhancement technologies, it is proposed to establish multiple work items out of this study item. Each individual work item should include an additional (short) evaluation phase (if needed) to select among the various options and proposals which have been identified in [2]. 
It is proposed to group the identified enhancement technologies into three items, and establish separate work items accordingly:

1. OTDOA/E-CID Enhancements;
2. Terrestrial Beacon Systems (TBS);
3. WiFi, BT, Barometric Sensor Positioning; incl. general UE autonomous positioning ("device based hybrid").
Given the completion/freezing schedule for Release-13, and assuming Work Item(s) can be agreed already at RAN#69, there would only be two RAN Working Group meetings left to complete the work for Release 13.

On the other hand, given the importance of improved indoor positioning capabilities for US operators (who need to meet a series of FCC deadlines for increasingly accurate indoor location), it is desired to establish work item(s) already within Release 13.  
Out of the three items above, the only item which realistically can be completed within Rel-13 schedule is the WiFi/BT/ barometric sensor positioning together with UE autonomous ("device based hybrid"). This item has only relatively small impacts to RAN2 specifications (or almost no impact to RAN2, dependent on the protocol option selected [2]) and RAN3 specifications (assuming both, LTE and UMTS support is desired).  
In addition, this item supports the specific requirements on providing uncompensated barometric pressure to PSAPs and on using a central National Emergency Address Database (NEAD) to derive a dispatchable UE location from measurements of WiFi and BT-LE APs, as implied by FCC Report and Order for Indoor E911 location in the US. The UE autonomous option is included in this item because it potentially enables accurate geographic location with minimal standards impact.
The other two items listed above would require an additional evaluation phase to select the most promising enhancement proposals and options, and, in some cases, have significant specification impacts [2], which would not be possible to complete within Release-13. Therefore, it is proposed to establish Release-14 work items for the items (1) and (2) above. 

4.  

Summary
This contribution discussed a Way Forward on Indoor Positioning Enhancements for UTRA and E UTRA. The following is proposed:

Proposal 1:
Establish separate work items for (a) OTDOA/E-CID Enhancements, (b) Terrestrial Beacon Systems (TBS), and (c) WiFi, BT, Barometric Sensor Positioning, incl. general UE autonomous positioning ("device based hybrid").

In light of the time available for completion of Rel-13 and the requirements set forth by the US FCC, it is further proposed:

Proposal 2:
Establish a Work Item for WiFi, BT, Barometric Sensor Positioning together with general UE autonomous positioning ("device based hybrid") for UTRA and E-UTRA for Release-13.
A Work Item Description according to the above proposals is provided in [3].

References

[1]
RP-151178, Status Report for "Study on Indoor Positioning Enhancements for UTRA and LTE".

[2]
3GPP TR 37.857, "Study on Indoor Positioning Enhancements for UTRA and LTE".

[3]
RP-151342, "New Work Item proposal: Indoor Positioning Enhancements for UTRA and E-UTRA using WiFi, Bluetooth (BT) and Barometric Sensors", Qualcomm Incorporated.
� Federal Register, Vol.80, No.42, March 4, 2015, Part IV Federal Communications Commission, "Wireless E911 Location Accuracy Requirements; Final Rule".





2

