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1
Introduction

Work item for LTE positioning support was agreed in RAN Plenary meeting #42 [1]. One of the objectives is to define terrestrial positioning method similar to OTDOA in UTRAN:
-
a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note that a single downlink method will be defined)

Purpose of this contribution is to discuss about study assumptions used in this work.
2
Discussion
Time difference of arrival based positioning uses time difference measurements between two base station signals to calculate UE position. Hence accuracy of time difference measurements affect directly to the accuracy of positioning. In order to be able to measure the time difference the cells in question need to first be detected by the UE. It would be preferable to utilize the Rel-8 neighbour cell detection mechanisms as much as possible in order to keep commonalities between the systems and UEs supporting and not supporting this REL-9 OTDOA positioning methods high. 
In order to understand potential gains different positioning specific LTE enhancement schemes could provide it would be essential to evaluate the positioning performance assuming the existing LTE REL-8 UE requirements for neighbour cell identification and measurements as a starting point. This would make trade-off analyses for potential enhancement methods easier when potential positioning performance enhancements, LTE system impacts and potential increase in complexity can be analysed and compared to the REL-8 baseline assumptions.
At least as the baseline assumption the existing cell specific reference and synchronisation signals could be utilized for positioning purposes. To do that UE would have to search for timing and physical-layer cell identities of the neighbouring base stations. In LTE primary and secondary synchronization signals are typically used for this purpose although no specific UE implementation is mandated by the RAN4 UE requirements. Physical-layer cell identity then determines the mapping of cell specific reference signals to resource elements. The existing requirements for UE to be able to identify new cell are found in Section 8.1.2.2.1 in [2]. These should be used in evaluation when hearability is determined. After analysing the positioning performance using the baseline assumptions potential enhancements could also be considered and analysed. If some enhancements beyond the baseline performance and assumptions are seen necessary, it would be important to vary different parameter values like measurement and integration times in addition to new concept and reference symbol proposals, which also affect the rest of LTE system. 
Channel model assumptions especially used for analysing cell identification performance, which is essential for understanding how many cells the UE can hear, should be aligned with the RAN4 assumptions. RAN4 has used ETU thus that should be used when evaluating the detection performance here as well in order to align the assumptions. 
In the contribution [3] some simulation assumptions were listed for LTE DL OTDOA performance evaluation purposes. In the table below we propose some additional simulation assumptions for aligning the assumptions with the earlier LTE studies (e.g. in channel model area) and for analyzing LTE DL OTDOA performance in different deployment scenarios (e.g. different cells sizes) and with different BW options. Thus it is proposed to adopt similar simulation assumptions as used in LTE studies earlier, e.g. in [4]. Usage of 10MHz for bandwidth is proposed since that is seen to be the most typical value in initial deployments. In addition to the 10MHz BW option we see that it would also be important to understand the performance with the narrowest and widest BW options (1.4MHz and 20MHz) unless it can already be concluded based on operator interest that LTE DL OTDOA positioning support can be excluded for some of the BW options. Perhaps it is not necessary to conduct all simulations with three different BW options proposed below but use the 10MHz BW options as a baseline and then compare the performance between different bandwidth options in selected cases. 
Table 1 Simulation Assumptions
	Parameter
	Assumption

	Cell layout
	Hexagonal Grid

	Inter-Site distance
	500 m, 1732 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	Carrier bandwidth
	10 MHz, 20MHz and 1.4MHz

	eNB power
	43 dBm

	UE noise figure
	9 dB

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation 
	Between sites
	0.5

	
	Between sectors
	1

	Correlation distance of shadowing
	50 m

	Channel model
	ETU

	UE speed
	3, 30 and 120 km/h

	Network synchronization
	Asynchronous, Synchronous

	Cyclic prefix
	Normal

	Number of transmit antennas
	1


3 Conclusions

In this document the study assumptions and simulation parameters described in this contribution are proposed to be used in evaluation of time difference of arrival based positioning method for LTE. In addition the problematics of the detection of the neighbour cell before any measurement can be done are discussed.
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