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1 Introduction

In RAN1 session 61bis, the DM-RS patterns for extended CP case were agreed, and the corresponding agreements are listed as below:
The following DM-RS patterns are adopted for rank 1-2.
· Staggered structure is used in normal subframe.
· Punctured version is used in DwPTS.
Rank 3-8 transmission not supported in Rel-10 for both normal subframe and DwPTS
· It is not precluded in later release.
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The remaining issue is the OCC mapping pattern for the DM-RS patterns. This contribution shows our views on this topic.
2 OCC Mapping for Extended-CP DM-RS
It was discussed for a long time that the design considerations of OCC mapping should be as below:

·  Peak power randomization. This feature ensures that the average transmit power of each OFDM symbol with DM-RS is the same. In Rel-9, this feature is kept over two PRBs.
·  Time-frequency orthogonality. It was widely shown that the 2D orthogonality could improve demodulation performance under high-speed scenarios [1]. Moreover, the 2D orthogonality facilitates per-slot channel estimation, such that the signal processing time would be reduced [2]. 
·  Re-use of Rel-9 OCC mapping design philosophy. The Rel-9 OCC mapping pattern for normal CP case could be directly re-used here. In Rel-9, the length-2 Walsh codes are continuously reserved over two PRBs in each slot, so as to randomize the peak power. For the DM-RS of the extended CP case, doing the same thing within a single PRB (see Figure 1 for the illustration) already can realize the peak power randomization. So, there is no need to design OCC mapping pattern over more than one PRB for that purpose. In addition, 2D orthogonality is naturally satisfied by using this OCC mapping pattern. It is noted that the proposed OCC mapping pattern naturally allows the per-slot channel estimation, even without enabling the 2D orthogonality property. The main purpose of the 2D orthogonality is to improve the performance of high-mobility UEs.
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Figure 1: OCC mapping pattern for the DM-RS of the extended CP case.
3 Conclusion
Based on the analysis, the OCC mapping pattern shown in Figure 1 should be adopted for the DM-RS of the extended CP case.
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