3GPP TSG RAN WG1 Meeting #78bis                                                               R1-144313
Ljubljana, Slovenia, 6th – 10th October 2014
Agenda Item:

7.3.4.1
Source: 
China Unicom
Title: 
Requirements of high-precision indoor positioning
Document for:
Discussion
1 Introduction
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 requirement of high-precision indoor positioning, including the positioning accuracy, time delay requirements, and compatibility to legacy UEs.
2 Discussion
This proposal mainly focuses on the RAT-dependent positioning systems. And the requirements we discuss rely on the indoor distribution system.
2.1 Higher precision
Indoor positioning has its unique application and environment. In order to satisfy the demand of the business, indoor positioning requires much higher accuracy than the traditional positioning methods. Despite of the space size of indoor environment, there are several aspects we should consider:

1) It should be include at least 3 dimensions of the location information: latitude, longitude and altitude. But in our point of view, considering the premise that the whole discussion is based on the indoor distribution system, so the basic location information of a UE, e.g. the floor of a building, general district, can be known by the preconfigured information of the BBUs or RRHs, by which the UE access to the network. So the accuracy on the two dimensions of a certain floor should be highlighted.
2) In the scene described above, the location accuracy error should be less than 10 meters to meet the demand of high precision positioning function.  
3) It has been proved that the positioning accuracy is highly related to the occupied bandwidth of the measurement signal, so if we are seeking for the solution under the UTRA or E-UTRA framework, we should stick to the rule that the less modification of physical layer is the better solution.  
Proposal 1: The accuracy on the two dimensions of a known floor should be highlighted in the indoor distribution system, and the accuracy error should be less than 10 meters with little change on Layer1.

2.2 Time delay requirements 
Considering the potential scenarios of indoor positioning, it can be inferred that people move with walking speed in indoor environment. So the time to fix might be relaxed according to the specific positioning-related business model. In our point of view, there is no need to restrict a very tight requirement of the time to fix, e.g. in millisecond level, for it cannot move so fast and longer period of positioning can naturally reduce the overhead of measurement and calculation.
Proposal 2: There is no need to restrict a very tight requirement of the time to fix.
2.3 Compatibility to legacy UEs 
The positioning function should benefit not only the new release terminals but also the legacy ones. So the compatibility of legacy UE should be considered seriously. How to make full use of the signals already specified should be carefully evaluated, so that some potential solutions can achieve the location accuracy without significant change in the network.
Proposal 3: The positioning methods should also compatible to legacy UEs to a certain extent.
3 Conclusion
In the contribution, we discuss the requirements of high-precision positioning methods. Three proposals are as below:
Proposal 1: The accuracy on the two dimensions of a known floor should be highlighted in the indoor distribution system, and the accuracy error should be less than 10 meters with little change on layer1.

Proposal 2: There is no need to restrict a very tight requirement of the time to fix.
Proposal 3: The positioning methods should also compatible to legacy UEs to a certain extent.

 1/2

