3GPP TSG RAN WG1 meeting #80   





 



 R1-150409
Athens, Greece, February 9-13, 2015
Agenda Item:
7.2.5.2
Source:
Huawei, HiSilicon

Title:
Initial evaluation and analysis on OTDOA indoor positioning
Document for:
Discussion and decision 
1 Introduction
In RAN1 #79 meeting, possible positioning solutions are analyzed for indoor scenarios in [1]. In this contribution, we provide an initial evaluation and analysis on OTDOA indoor positioning.
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% and 150m @95%. 
However in the indoor positioning scenario, there are additional requirements for vertical positioning accuracy, i.e. 3m @67%.
This contribution shows an initial evaluation on the OTDOA method for indoor positioning, and suggests OTDOA alone cannot meet the vertical accuracy requirements.  
2.1 Simulation Assumptions

In RAN1 #79 meeting, two scenarios are agreed for further study as below,

· Outdoor deployment scenario, at least for the case of macro + outdoor small cell only

· Outdoor macro + indoor small cell deployment scenario

The indoor positioning deployment scenarios for simulation are selected as macro + outdoor small cell deployment scenario and macro + indoor small cell deployment scenario which are defined in [2].
The simulation assumptions for OTDOA are based on [2].
Table 1. Simulation setup
	System bandwidth 
	10 MHz 

	Cell planning 
	PCI planning for macro and small cells 

	Network synchronization 
	Synchronized, and unsynchronized with 65ns TAE

	Duplex modes 
	FDD 

	Cyclic prefix 
	Normal 

	DRX 
	OFF 

	Number of antenna ports 
	PRS
	1 (antenna port 6)

	
	CRS
	2

	Number of receive antennas 
	2 

	Number of consecutive positioning subframes in one occasion 
	1 

	PRS periodicity
	160 ms

	PRS bandwidth
	10MHz

	Measurement bandwidth 
	10MHz

	PRS muting 
	PRS muting pattern can be indicated by individual companies, if used 

	PRS Power boosting
	10log6 dB 

	PDSCH transmission 
	No PDSCH transmission in PRS transmission occasions 

	RSTD report quantization 
	Modelled as in 36.133 section 9.1.10.3 


2.2 Performance Results
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Fig. 1. Positioning Accuracy for macro + indoor small cell deployment scenario without synchronization error
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Fig. 2. Positioning Accuracy for macro + indoor small cell deployment scenario with at most 65ns synchronization error
[image: image3.jpg]CDF Curve of Pasitioning Error

horizontal Error
vertical Error

09

Probability (CDF)

ERROR ()




Fig. 3. Positioning Accuracy for macro + outdoor small cell deployment scenario without synchronization error
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Fig. 4. Positioning Accuracy for macro + outdoor small cell deployment scenario with synchronization error within 65ns
Table 2. Summary of the indoor positioning accuracy results
	Scenarios
	CDF
	Horizontal Accuracy (m)

	Macro+Indoor small cell without synchronization error 
	67%
	23 

	
	90%
	62 

	Macro+Indoor small cell with synchronization error
	67%
	32

	
	90%
	62

	Macro+outdoor small cell without synchronization error
	67%
	33

	
	90%
	100

	Macro+outdoor small cell with synchronization error
	67%
	39

	
	90%
	101


From the above figures, it can be seen that the horizontal positioning accuracy of OTDOA is within 50 meters for 67% possibility.

However, the vertical accuracy can not reach 3 meters for 67% possibility. 

Observation: OTDOA method can meet horizontal accuracy requirements for indoor positioning.
Observation: OTDOA method cannot meet vertical accuracy requirements for indoor positioning.
3 Conclusions

From the analysis above, it is suggested that using OTDOA for horizontal positioning and using other methods for vertical positioning.

Proposal: Use OTDOA for horizontal positioning. Use other methods for vertical positioning. 
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