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1. Introduction

In the last RAN1 #57 meeting, a way forward on the framework of the OTDOA Positioning in LTE was agreed on and the corresponding LS was sent to RAN4. Some decisions are highlighted in the following:
· Time difference measurement: UE time difference measurement defined to be based on RS, i.e. no reference to CRS or PRS, either may be used;
· Positioning subframe structure: Define PRS as in normal subframe, Up to network to configure positioning subframes as MBSFN subframes (Rel-8) or normal subframes
· PRS bandwidth: Configurable up to the system BW.
Although there are still some issues which need further discussion, such as the PRS pattern, positioning subframe allocation and so on, we notice that in the part of “Support for time accumulation” it seems that RAN1 encourages RAN4 to work on the accuracy requirement for positioning, i.e., “…the accumulation should be based on accuracy requirement defined in RAN4”. Thus, we suggest RAN4 to initialize the research on the accuracy requirement in order to help RAN complete the work item on the LTE positioning in time.
There may be a number of topics on the LTE positioning. This paper focuses on the way of defining accuracy requirement and gives some suggestions on the work for the OTDOA positioning in LTE.
2. Previous Similar work on Positioning
In UTRA, there has been two work or study items on positioning. One is specified in the “Location Measurement Unit (LMU) performance specification”, which is TS25.111, the other is relevant to Assisted GPS positioning, which is included in TS25.171. Based on the methodology and concepts from these two existed specifications and related documents, the accuracy requirements for the OTDOA positioning in LTE may be not a big challenge.
The main minimum performance requirements in the above specifications, TS25.111 and TS25.171, mainly include
· Sensitivity: to verify the performance of receiver in weak signal conditions;

· Nominal Accuracy: to verify the accuracy of positioning in ideal conditions;

· Dynamic Range: to ensure that the receiver performs well when the transmitter have rather different signal levels;

· Multi-path Scenario: to verify the receiver’s tolerance to multi-path while keeping the test setup simple;

· Moving scenario and periodic update: to verify the receiver’s capability to produce the measurements or location fixes when the UE is moving.

Because of the difference of the OTDOA positioning for LTE and the existing positioning systems which have been specified, such as the waveform, the bandwidth, the interference and etc, we need to remove some items from or add some ones to the above requirement list.

In TS25.111, the test metric for accuracy is the nominal time accuracy, which is stated as “… the standard deviation of the timing error of the LMU shall be less than 30ns…”, while in TS25.171, the metric is 2-D position error, which is “defined by the horizontal difference in meters between the ellipsoid point reported or calculated from the UE Measurement Report and the actual position of UE in the test case considered”.
3. Accuracy requirement
Compared with the time error, 2-D position error more directly shows the positioning ability for the UE. So we suggest using the 2-D position error as the main metric for accuracy requirement for LTE positioning.
Since no new device is added for LTE positioning, the requirement of sensitivity would be unnecessary to be specified. And generally speaking, the eNB has approximately the constant transmit power. Therefore the dynamic range requirement can also be excluded.
Compared with the WCDMA system, LTE may operate on various system bandwidths. And the positioning may be based on the different combination of reference signals, i.e., based on CRS or PRS or mix of two RS, and subframe structures, i.e., MBSFN subframe or normal subframe. As a result, the number of transmitters for positioning seen by UE may be different in each combination and the interference level may also fluctuate significantly. Besides, the different eNBs may be synchronous or asynchronous in the LTE system. All these differences might be needed to taken into consideration for LTE positioning.
Therefore, we suggest RAN4 to define the accuracy requirement of LTE positioning including the following aspects:
· Nominal Accuracy; 
· Multi-path scenario; 
· Moving scenario;

· Asynchronous scenario.

It is also suggested to categorize each aspect into a number of different sub-items according to different bandwidths, RS and the subframe structure. But the details for the requirements may still wait for the final decision in RAN1.
Moreover, there are other requirements related to accuracy requirements, such as max response time, success rate, the detection probability and the false alarm rate. They may be needed to be studied and might be included in LTE positioning requirements.
4. Simulation assumptions and approach

For UTDOA LMU performance, [2] gives the detailed simulation methodology, which can work as the references for the OTDOA positioning in LTE. In RAN1, [3] and [4] give the working assumptions and performance analysis. We think that the simulation assumptions in [3] can works as the baseline for RAN4 work.
5. Conclusions
In this paper, we try to initialize the work on the accuracy requirement for the OTDOA positioning in LTE. It is suggested to use 2-D position error in meters as the metric for accuracy requirement and include nominal accuracy, multi-path scenario and moving scenario in the requirements. Moreover, it is also suggested to study the other related topics, including detection probability, false alarm rate and the max response time.
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