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1 Introduction
In TSG RAN Meeting #64, the SID [1] about Study on Indoor Positioning Enhancements for UTRA and LTE was discussed. Kinds of positioning mechanisms have been specified as key features in UTRA and E-UTRA network framework. However, the current mechanisms such as A-GNSS, OTDOA, e-CID, UTDOA mainly focus on the outdoor positioning, while indoor positioning has lacking solutions. In addition, 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.
In this contribution we mainly discuss the possible ways of high-precision indoor positioning, including enhanced methods to NLOS problem, multi-antenna array assist evaluation and asynchronous nodes assist evaluation.
2 Discussion
This proposal mainly focuses on the RAT-dependent positioning systems. And the possible directions we discuss rely on the indoor distribution system.
2.1 NLOS problem enhancement
NLOS (Non line of sight) conditions have always been the problem to positioning since the multi-path signals bring problems of the accurate timing evaluation. Although in the indoor scenarios the NLOS impact cannot be neglected. So improvement of robustness to NLOS should be considered. Or at least, the possible solutions should tolerate some extent NLOS problem. 
Proposal 1: The improvement of robustness to NLOS should be considered in the possible positioning solutions.
2.2 Multi-antenna array assist evaluation
Considering our premise that the discussion is based on the indoor distribution system, we noticed that almost all the current indoor distribution systems are equipped with one antenna only. But if we want to get the location of 3 dimension information in a single site without any other help, we need at least multiple antennas in one site. In addition, according to the higher precision requirement within our scope, all the samples from different antennas should be strictly synchronized. One node with multiple antennas is very promising in future implementation network, so the multi-antenna array assisted methods should be taken into account. It may greatly reduce the complexity of positioning function for it doesn’t need to exchange information among different nodes. 
Proposal 2: The multi-antenna array assisted methods should be taken into account.
2.3 Asynchronous nodes assist evaluation
In the traditional OTDOA solutions, different nodes should be synchronized. But even for the GPS based synchronization methods, there are still some error limits between different sites. Recalling that our precision accuracy is quite high, the minor timing error between nodes may lead to great distance deflection. Besides the potential solution mentioned above, different nodes separated much more far away result in more estimation precision than intra-site antenna array.  The asynchronous nodes should be considered as a precondition when finding solutions which need to use information from different nodes. How to combine information from the unsynchronized nodes and how to combine the multi-antenna and multiple nodes solution need to be take into consideration.
Proposal 3: The asynchronous nodes should be considered as a precondition when finding solutions which need to use information from different nodes.
3 Conclusion
In the contribution, we discuss the possible directions of high-precision positioning methods. Three proposals are as below:
Proposal 1: The improvement of robustness to NLOS should be considered in the possible positioning solutions.
Proposal 2: The multi-antenna array assisted methods should be taken into account.
Proposal 3: The asynchronous nodes should be considered as a precondition when finding solutions which need to use information from different nodes.
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