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1 Introduction

LTE-A is required to support MIMO with multiplexing of upto 8 layers in PDSCH. Use of UE-specific demodulation RS (UE-RS) for PDSCH demodulation for LTE-A was agreed [1, 2]. UE-RS patterns for rank 1 and 2 are being considered for the working item on enhanced DL Transmission for Release 9 [3] to support dual-stream beamforming. The rank 2 UE-RS patterns for normal CP for both normal and DwPTs subframes as well as rank 4 pattern for normal CP and regular subframe have been agreed on. Our views on patterns for rank 1 and 2 for extended CP are presented in [4]. In this contribution we present our preference on UE-RS patterns for rank 3 and 4. Extensions to rank beyond 4 are discussed in [5].
2 UE-RS Pattern for Normal CP
The rank 2 UE-RS Pattern for normal CP was agreed in RAN WG1 #58bis. The choice of the rank 2 patterns also considered performance upto rank 4 in accordance with the agreement in the WG1 #57 meeting that the UE-RS pattern for dual stream beamforming should consider the UE-RS pattern up to rank 4. 
The rank 4 extension of UE-RS pattern for regular subframe (shown in Fig. 1) was also agreed in RAN WG1#58bis. It is our understanding that similar extensions of the rank 2 pattern for DwPTs subframes (also shown in Fig. 1) would be used for DwPTs with rank upto 4. For both the patterns, the reference signals of two layers are multiplexed using orthogonal sequences over 2 contiguous REs in time.  Blue REs are used for reference signals of layers 1 and 2 while green REs are used for reference signals of layers 3 and 4. 
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Figure 1: UE-RS Pattern Normal CP Regular Subframe
3 UE-RS Pattern for Extended CP

The patterns for extended CP for rank 2 have not been agreed. Extended CP is likely to be used in scenarios where a few UEs are expected to experience channels with large delay spreads. 
In [4] we identified UE-RS pattern for rank 1/2 suitable for use in such channels.  We observed that the optimized UE-RS pattern for channels like Veh B had some performance loss when compared with normal CP like patterns in channels like TU.  In addition, on comparing CRS based schemes with UE-RS based schemes with idealized assumptions, we found the loss due to using CRS based channel estimation over UE-RS based channel estimation with the optimized UE-RS patterns to be tolerable. Based on those results and UE complexity considerations we proposed using normal CP like pattern for extended CP. 
Going beyond rank 2, some of these concerns about UE implementation complexity and expected loss for UEs with typical delay spread still apply. We feel that a limited performance loss can be tolerated under extreme channel conditions such as Veh B if UE implementation complexity is reduced. We therefore propose extending the  rank 1-2 patterns in [4] to rank 4. 
4 Conclusion

In conclusion, we propose adopting the following patterns for rank 3-4 and extended CP 
Extended CP, regular subframes:
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Extended CP, DwPTS subframes: 
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