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1. Introduction
In RAN #65, SID of “Study on Indoor Positioning Enhancements for UTRA and LTE” was approved for Release 13 study [1]. Part of the goals on this SI is shown as follows: 

The objectives of this study item are to study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems, etc).  The goals are to study potential 3GPP positioning enhancements in indoor and other challenging environments (e.g. urban canyons)

In this contribution, we focus on discussions related to the positioning technology utilizing unlicensed spectrum. 
2. Positioning on unlicensed spectrum
 Since an unlicensed spectrum can be utilized by any applications such as licensed assisted access (LAA)-capable LTE eNB/UE, WLAN AP, or PRS-only transmission device (i.e., PRS beacon), it would be beneficial to consider positioning on unlicensed spectrum in this study item. Furthermore, wider channel bandwidth of unlicensed spectrum can provide higher resolution of measurement for positioning purpose, which can resultantly bring out greater accuracy for UE positioning. Particularly, it is likely that OTDOA can take advantage of these merits of positioning on unlicensed spectrum. 
For OTDOA positioning on unlicensed spectrum, the device transmitting PRS would inform an UE of PRS related configuration (e.g., CP length, antenna port, scrambling ID, RE mapping, PRS bandwidth, period/offset for positioning occasion, and so on). The PRS related configuration of unlicensed band would be identical to that of licensed band or configured independently of that of licensed band. The device would try to transmit PRS in indicated time/frequency resource according to the PRS related configuration and the UE would perform detection of PRS signal to obtain time of arrival from the device. 
However, in some region such as Europe and Japan, the device can transmit PRS on unlicensed spectrum only when a channel is un-occupied (i.e., idle) after listen before talk (LBT) operation to avoid interference or collision with other device. This implies that the device can have or miss an opportunity of PRS transmission and the false-alarm or missing probability of UE’s detection on unlicensed band can be increased. Thus, further study for PRS transmission on unlicensed spectrum seems needed. 

According to European regulation, short control signaling transmissions are defined to send control or management frame without LBT. This short control signaling transmission can be sent during a maximum 2.5 ms within an observation period of 50 ms. If PRS is allowed to transmit without LBT operation as the short control signaling, then the device transmitting PRS can have more chance to send PRS. 
Therefore, in order to enable UE to obtain more accurate positioning measurement, positioning on unlicensed band would need to be studied further.
Proposal 1: Positioning on unlicensed spectrum can be considered as a potential enhancement technique. 
3. Conclusion
In this contribution, we discussed our views on the positioning technology utilizing unlicensed spectrum. The proposals based on the discussion are given as follow:
Proposal 1: Positioning on unlicensed spectrum can be considered as a potential enhancement technique. 
______________________________________________________________________
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