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1
Introduction

Work item for LTE positioning support was agreed in RAN Plenary meeting #42 [1] with an objective to define terrestrial positioning method similar to OTDOA in UTRAN. OTDOA positioning requires that several eNB signals are received by the UE so that UE position can be calculated based on arrival time differences. To improve hearability of eNB signals several positioning RS proposals have been made. Purpose of this contribution is to discuss PRS proposals and approach taken in designing RS patterns and sequences.
2
Discussion
In RAN1 #56bis LTE TDOA positioning was discussed and way forward in [2] agreed. Way forward left the question open whether new positioning RSs are needed. Another open question was usage of MBSFN or normal subframes. There has been number of positioning RS proposals in [3] - [10]. 
When analysing whether new RS is needed and what are important factors for potential new RS design it would be important to distinguish and separately consider how RS symbols are positioned in time and frequency (i.e. RS pattern) and what sequences are used. RS pattern and RS sequences are expected to provide different kind of benefits and different limitations and therefore it would also be important to analyse the benefits separately.  
Through RS pattern reuse a reduced interference level can be obtained, which is expected to clearly improve detection of a cell but also the actual time difference measurement performance. Different RS sequences provide different correlation properties, which can also improve positioning measurement performance but performance differences between different RS sequences are expected to be more limited in many scenarios as interference without suitable RS pattern is expected to dominate the DL OTDOA positioning performance. Thus it could be considered to be reasonable to utilize the RS sequence already specified and implemented for Rel-8 to minimize the additional complexity. 
There has been some concerns raised e.g. in [14] about accuracy obtainable by using CRS due to the relatively sparse allocation of RS, only every sixth subcarrier in frequency. Pattern used in CRS could be made more frequent e.g. be used in every second subcarrier to prevent undesired cross correlation products when higher SNR levels have been achieved by means of avoiding interference and thereby autocorrelation properties can start limiting the performance. If RS is transmitted densely enough in frequency then accuracy of assistance data is adequate even in larger cells. This way multiple peaks in autocorrelation function result would be distinct enough so that the correct timing would be distinguishable with the aid of assistance data.
Effect of UE hardware implementation to positioning has been discussed in [11], which raises the issue of limited dynamic range in receiver front end of UE. In this sense it would be beneficial to have serving site blanking discussed in [12] and [13] since received power of serving cell certainly is significantly higher than the rest of the cells that are to be measured. This way dominant upper limit for reception power could be removed thus making it possible for the AGC to adjust to lower power of neighbour cells. It would also be beneficial to have TDM type of division between different eNB signals. This would require that PRS for the different eNBs would be situated to different OFDM symbols.
3 Conclusions

In this contribution we have discussed the importance of separately analysing RS patterns and sequences so that the related optimizations are done in the relevant areas. It is also proposed to reuse existing Rel-8 RS sequences if some changes in RS for positioning support are seen necessary by the group.
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