3GPP TSG RAN WG1 meeting #80   





 



 R1-150408
Athens, Greece, February 9-13, 2015
Agenda Item:
7.2.5.3
Source:
Huawei, HiSilicon

Title:
On the enhanced indoor positioning technologies
Document for:
Discussion and decision 
1 Introduction
In RAN1 #79 meeting, possible positioning solutions are analyzed for indoor scenarios in [1][2]. In this contribution, the analysis and evaluation on possible solutions are provided, focusing on OTDOA.
2 Positioning Accuracy for OTDOA indoor positioning
In R9, the positioning accuracy of OTDOA is required to fulfil the FCC 2D requirements, i.e. 50m @67%. 
However in the indoor positioning scenario, there are additional requirements for vertical positioning accuracy, i.e. 3m @67%.
However, the vertical accuracy of OTDOA can not reach 3 meters for 67% possibility [3][4]. 

Therefore, it is suggested to use OTDOA for horizontal positioning and use other methods for vertical positioning.

3 Possible enhancement for OTDOA hybrid scheme
Regarding the vertical positioning requirements, it will be helpful if some measurement quantities could be used to obtain the altitude information. Thus following possible enhancements were identified for OTDOA hybrid scheme,
(1) Small cell deployment: if small cells could be deployed into buildings, the accurate measurement will probably be achieved, and furthermore floor identification could be performed easily if per-floor RRHs are deployed.

If small cells or RRH could be deployed dense in the indoor scenario, UE could be located at least within the coverage of this small cell. 
It seems feasible to deploy at least one small cell in each floor, and then if UE could identify the correct floor, the vertical positioning accuracy could meet 3 meter accuracy (3 meter is a typical height for one floor in the normal building, and FCC had a proposal of 3 meter for vertical positioning accuracy requirement), and then the 2D OTDOA and/or Cell ID (e.g., multiple cells in each floor) could be implemented for locating horizontal positioning of UE.
For outdoor macro + indoor small cell deployment scenario, the floor identification could depend on the density of indoor small cell, e.g. as shown in figure 1.
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Fig. 1. Small cells are deployed as at least 1TP/floor

In figure1, target UE could be easily located in floor 3 as it is served by small cell 3, and therefore the vertical information could be achieved. For 2D positioning, macro cells and small cells could be used to perform the OTDOA positioning. 
It also seems feasible to deploy fewer small cells in the building, and use other methods to enable UE to identify the correct floor. 
(2) Barometer: if smart phone is equipped with barometer, the vertical information could be achieved in a straightforward manner. The possible problems might be how to map the absolute altitude to specific floor and how to compensate the indoor barometric from outdoor one. With help of barometer, 2D OTDOA could be used to locate UE of a specific floor.
New measurement quantities might be introduced if barometer was a candidate solution for indoor positioning, and the requirement of barometric measurement might be specified also.
Since OTDOA was discussed in 3GPP from R9, and the signal sequence, deployment and calculation method was also studied sufficiently, the study on OTDOA enhancement for indoor case will be more straightforward. Thus, we propose to prioritize this indoor positioning enhancement in RAN1 based on OTDOA as a reference solution.
4 Conclusions

From the analysis above, OTDOA needs study on physical sequence improvements and measurement optimization, which is highly relevant with RAN1 work. Therefore we propose,
Proposal: Use OTDOA for horizontal positioning. Use other methods for vertical positioning. OTDOA based hybrid solutions could be reference solutions for calibration purpose for indoor positioning study in RAN1.
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