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1 Introduction
In RAN#71 meeting, a new WI [1] was approved to address the needs for indoor positioning enhancement. And this WI regards what had been done in R13 as the start point, among which same PCI issue is being widely considered as this case is so normal in operators’ networks.
Kinds of positioning mechanisms have been specified as key features in UTRA and E-UTRA network framework. However, few proposals mentioned the indoor Distributed Antenna System (DAS) which is widely used currently in operators’ network deployments. DAS system cannot distinguish one specific antenna though the antennas transmit/receive the same signals.
In this contribution we mainly discuss why the DAS enhancement for high-precision indoor positioning is needed and what can be done to provide more flexibility when deploying the indoor positioning equipments.
2 Discussion
This proposal mainly focuses on the RAT-dependent positioning systems, either for the LTE or UMTS system. 
2.1 DAS used for indoor positioning
DAS system has been deployed widely across the world’s most operators’ networks for years. An operator may have been running the DAS ever since 2G times. So a mature mode has been built along with every step of the wireless technology evolution. When it comes from 2G to the 3G times, new sites/antennas should be added in buildings, and the new equipments would certainly reuse the facility and the cable line already existed. And so does the 4G times when it needs to put new sites in some buildings, for it is a convenient way to deploy the indoor sites and it surely needs a lower cost. 
DAS system consists of RRU, antennas and the cables connecting the RRU and antennas, which is different from the small cells which we lately pay a lot attention to. Small cell has its advantages as it can provide more capacity and a more flexible load balance mechanism. However, as described above the DAS costs less when compared to the small cells deployment. In some cases the DAS might be the only way to introduce new sites when some trouble occurs during the network lay out.
The problem of how to apply the indoor positioning methods to DAS rises when an operator meets the above situation. So we should take the DAS into consideration for indoor positioning.
Proposal 1: Applying the positioning to the indoor distribution antenna system should be considered.
2.2 Problems 
Indoor positioning we discuss in Release13 provides a higher precision.  However, DAS cannot directly use the technical solution as different antennas merge into one single cable and BBU cannot differentiate them from one to another. If we can label every single antenna then we can transfer this problem into a “same PCI” problem, as antenna itself is a passive device. So how to label an antenna needs to be explored.
Considering UTDOA algorithm, the timing of received signal is so important. DAS system receives signal at antennas and transmit it via cable to RRU. It has synchronization mechanism between RRU and BBU while there isn’t any synchronization between antenna and RRU. The calculation of the positioning is based on the time the signal arrives and the location of the antenna. However, the length of the cable may have a great effect on the calculation results. If the accuracy error requirement is less than 10 meters, we couldn’t get an accurate result if we don’t compensate the time during which the signal transmit via the cable. Deployment of the DAS depends on the condition according to the actual environment. Antennas may have different length of cable connecting to the RRU. So compensating every cable length seems to be too much work.
In summary, how to label individual antenna belonging to a RRU and how to compensate the possible time error became two major problems when considering deploying indoor system in DAS. The potential impacts may influence RAN1/RAN2.

Proposal 2: Kindly ask RAN1/RAN2 to find the proper solution for indoor positioning used in DAS.
3 Conclusion
In the contribution, we discuss why the DAS enhancement for high-precision indoor positioning is needed and the problems when deploying the indoor positioning equipments.
Proposal 1: Applying the positioning to the indoor distribution antenna system should be considered.
Proposal 2: Kindly ask RAN1/RAN2 to find the proper solution for indoor positioning used in DAS.
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