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1 Introduction
The Rel-13 Study Item on “Study on Indoor Positioning Enhancements for UTRA and LTE” has objective to study potential 3GPP positioning enhancements in indoor and other challenging environments [1].
RAT-independent positioning techniques have also been discussed. In RAN1 #80 meeting in Athens, Barometric sensor information is relevant for this study item but will not impact RAN1 specifications [2]. In RAN1 #80b meeting in Belgrade, Existing WiFi and/or Bluetooth can be used for positioning and should be introduced in the TR as one of the potential enhancement techniques for RAT-independent indoor positioning [3].

Inertial measurement unit (IMU) sensor can be used as potential indoor positioning enhancement techniques. An IMU can measure and report velocity, orientation, and gravitational forces of a device, using a combination of accelerometers and gyroscopes, sometimes also magnetometers. IMU can also be found in many existing devices/UEs in the market.
In this contribution, we provide our view on IMU sensor for indoor positioning and the text proposal.

2 Discussion
The latest FCC requirements mandate barometer-equipped handsets or user equipment (UE) should be available within three years [4]. WiFi and Bluetooth are already available in almost all type of handsets/UEs. Moreover, IMU sensor can also be found in many handsets. It has been reported that those sensors can be used to assist indoor positioning [5]. 
Observations 1: Most of the existing UE in the market are already equipped with WiFi, Bluetooth, and IMU sensor (e.g. accelerometers, gyroscopes, magnetometer).
Each of these items can be used for UE positioning purposes. However, it will bring more advantages if all or part of those items can jointly work together in order to obtain accurate UE positioning measurement and precise UE positioning estimation. 
Proposal 1: Consider IMU sensor (e.g. accelerometers, gyroscopes, magnetometers) in a UE for positioning purposes. It will not impact RAN1 specifications.
3 Conclusion

In this contribution, we discussed our views on UE based RAT-independent positioning techniques. The observations and proposals based on the discussion are given as follow:
Observations 1: Most of the existing UE in the market are already equipped with WiFi, Bluetooth, and sensors (e.g. accelerometers, gyroscopes, magnetometers).
Proposal 1: Consider IMU sensor (e.g. accelerometers, gyroscopes, magnetometers) in a UE for positioning purposes. It will not impact RAN1 specifications.
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7.2.4 IMU sensor based positioning 

Inertial measurement unit (IMU) sensor can be used as potential indoor positioning enhancement techniques. An IMU can measure and report the velocity, orientation, and gravitational forces of a device, using a combination of accelerometers and gyroscopes, sometimes also magnetometers. 

IMU can be found in many existing devices/UEs in the market. It has been widely reported that IMU sensor information can be used for positioning purposes, in particular for indoor positioning. 
IMU sensor information is relevant for this study item, but will not impact RAN1 specifications. 

Details are FFS. 
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