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1
Introduction
  The E-IPDL technique was shown to provide significant improvement in positioning performance [1], [2] and [3]. The technique involves – 
1. Blanking of data on some of the subframes (called E-IPDL subframes) for detection of weak cells

2. Transmission of additional reference signals called E-IPDL RS on E-IPDL subframes in a low reuse manner to further improve the positioning performance in synchronous networks
In this contribution, we present an E-IPDL RS design that enables a low complexity detector without loss in performance shown in [1], [2] and [3].
2 E-IPDL RS Design
In previous contributions ([1], [2] and [3]) we showed an example design for E-IPDL RS that was similar to the cell specific reference signal design. The design is shown in Figure 1below for both normal and extended CP subframes. The sequence design described below can be applied to any other design.
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Figure 1 – Resource Block pair in an E-IPDL subframe
The cell specific reference signal (CRS) is derived from a pseudo random number generator. A similar method of sequence of generation using different initializationof the random number generator could be used for E-IPDL RS (ERS). 
Unlike CRS which is used for channel estimation and mobility measurements, ERS is used for searching multipath from different base stations. Hence a sequence design that reduces search complexity is desirable. Further, such a design will simplify neighbor cell search in the absence of assistance data from the serving cell in a synchronous network. The neighbor cell search based on E-IPDL RS will enable detection of more base stations than the conventional cell search based on PSS/SSS detection in a synchronous network because of the low reuse transmission of E-IPDL RS. The greater the number of detected base stations, the better the positioning performance. 
The E-IPDL RS design described here is similar to the SSS design. A given cell is identified by the set of resource elements (parameterized by the frequency offset in the design above) and the sequence transmitted on that set of resource elements. If the number of sequences per frequency offset is N, choose minimum k such that
[image: image2.wmf]2

2

k

N

£

. The sequence index is mapped to a pair of length k real sequences chosen from a set of Walsh sequences or m-sequences or any set of real sequences with low complexity implementation. The two length k real sequences are then combined to form a single length k complex base sequence. This complex base sequence is repeated and interleaved to fill the available resource elements per frequency offset. The interleaving is necessary to avoid periodic effects.
The sequence design enables low complexity detection because of the preservation of time-domain correlation upon transformation into frequency domain. The complexity can be further reduced by combining correlations across E-IPDL RS OFDM symbols. A Walsh or m-sequence based base sequence design can further reduce the complexity by avoiding muliplications.
3 Conclusion
 In this contribution, we outlined a simple design for E-IPDL RS sequence that results in a low complexity search procedure in synchronous networks. The design also enables detection of low geometry cells in the absence of assistance data for positioning purposes.
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