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1 Introduction
Kinds of positioning mechanisms have been specified as key features in UTRA and E-UTRA network framework. In RAN1 discussion, we mainly focus on the different scenarios agreed for simulation. However, few proposals mentioned the indoor Distributed Antenna System (DAS) which is widely used currently in operators’ network deployments.
In this contribution we mainly discuss why the DAS enhancement for high-precision indoor positioning is needed and the potential enhancements that 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, especially for the LTE system. It is noticed that lack of uplink indoor positioning mechanisms are being discussed. In this proposal UTDOA is what we’re mainly concerning about.
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 accuracy of exiting positioning methods is not enough for some specific business application, e.g. accurate push, indoor navigation. It also has some potential benefits for the network optimization if we can get the accurate positions of all the radio failure UEs. The problem of how to apply the indoor positioning methods to DAS rises when an operator meets the 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 and potential enhancement 
Indoor positioning we discuss in Release12 requires a high precision. Time difference of arrival (TDOA) should have high-accuracy. 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. A stamp-like mechanism may be used to potentially adjust the time error. At the antenna side, a short signal is added to the signal once received so the compensation can be achieved.
Proposal 2: Compensating every cable length brings too much work and a stamp-like mechanism may be used to potentially adjust the time error.
3 Conclusion
In the contribution, we discuss why the DAS enhancement for high-precision indoor positioning is needed and the potential enhancements that can be done to provide more flexibility when deploying the indoor positioning equipments.
Proposal 1: Applying the positioning to the indoor distribution antenna system should be considered.
Proposal 2: Compensating every cable length brings too much work and a stamp-like mechanism may be used to potentially adjust the time error.
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