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1 Introduction

In RAN1 #61bis, two WFs were discussed on the DM RS OCC-4 mapping [1] [2]. The proposed DM RS OCC mapping in [1] is denoted by Alternative 1 and reproduced in Figure 1 and, while the proposed DM RS OCC mapping in [2] is denoted by Alternative 2 and reproduced in Figure 2.
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Figure 1 Alternative 1
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Figure 2 Alternative 2
2 Comparison between Alt 1 and Alt2
Power balancing across OFDM symbols:

Alt 1 can achieve the power balance in two RBs, while Alt 2 does not achieve the power balance. In [3], it is argued that the power balance can be achieved with any OCC mappings, by applying a phase shift on OCCs for a fixed number of randomly selected layers in every RB in the system BW. However, such an implementation-based scheme cannot be applied to CoMP joint processing, in which multiple eNodeBs transmits DM RS in the same set of DM RS ports. 

2-D orthogonality

A channel estimation (CE) relying on the frequency-domain orthogonality could improve the CE performance over a CE relying on the time-domain orthogonality in some scenarios, for example, in high speed UEs. However, the CE relying on the frequency-domain orthogonality could also degrade the CE performance over the other one in some other scenarios, in frequency selective channels like TU-6. Hence, the 2-D orthogonality would have benefits only when the UE figures out the channel characteristic reliably; otherwise the 2-D orthogonality could hurt the performance. Furthermore, it is not clear how often transmission rank greater than 4 can be scheduled for high-speed scenarios. 

OCC Alphabet
In Rel-8 LTE, we have 3-PSK alphabets which share similar implementation considerations as 6-PSK of Alt 1, for PUCCH DM RS and for large-delay CDD. Furthermore, for Rel-8 synchronization channels a UE has to implement ZC sequences, which is even more complicated to implement than 6-PSK. Hence, we do not see that complexity of 6-PSK alphabet is an issue. Furthermore, in [4], it is shown that even with simplified bit-shift implementations of multiplication of 6-PSK alphabets and the received RS at a UE, e.g., with approximating 
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 with 0.5+0.25+0.125 = 0.875, the BLER performance does not degrade. We note that the SNR for this approximation is 
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3 Conclusion
Observing the aspects compared in this contribution, we propose to agree on Alternative 1 as the OCC mapping scheme in Rel-10.
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