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1 Introduction

In RAN1 #61bis, it was concluded that the following design criteria should be followed for length-4 OCC mapping scheme of downlink DMRS [1],
· Backward compatibility to the agreed length 2 OCC mapping scheme in Rel-9
· Alphabet
· Alt1: BPSK before scrambling
· Alt2: 6 PSK
Figures 1 and 2 show the two schemes proposed in WF documents [2-3], implementing BPSK and 6PSK alphabet-based OCC mapping for DMRS.

In this contribution, we provide link-level simulation results comparing the performance of the proposed way-forwards presented in the last meeting [2]-[3].
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Figure 1 - BPSK-based DMRS OCC-4 mapping 
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Figure 2 - 6PSK-based DMRS OCC-4 mapping
2 Simulation Results and Discussion
Table 1 summarizes the main simulation parameters of our link-level simulation platform. We have evaluated the performance of the proposed schemes for an 8×8 system under low and medium mobility conditions by measuring link throughput at various SNR points. In our study, Adaptive Modulation and Coding (AMC) is enabled and the operation is limited to rank 5-8 transmission. Perfect CSI Channel estimation and CSI reporting processes are assumed.
Figure 3-a and -b show the throughput performance of the proposed mapping methods at 5 and 50Hz Doppler conditions, respectively. As the figures indicate, due to their 2D-orthogonal structure, both proposed schemes support very similar performance at low and medium mobility conditions.
Table 1 - DMRS link level simulation parameters

	Parameter
	Value

	Carrier Frequency
	2.0 GHz

	Tx BW
	5 MHz

	Antenna Configuration
	8x8

	UE speed (km/hr)
	3, 30

	Adaptive Modulation and Coding
	Enabled

	Rank Adaptation
	Enabled - within rank 5 ~ 8 (SU-MIMO)

	PRB Bundling
	2 PRBs

	Channel Model
	EPA, Low correlation

	Number of control Symbols
	3

	Number of Cell Specific Ports
	4

	Feedback reporting
	Subband 

	PRB allocation
	Fixed

	L1FB update rate
	5ms

	Receiver
	MMSE

	Channel Coding
	Turbo

	HARQ
	Enabled

	Channel estimation
	Realistic

	CSI Feedback
	Perfect

	Frame Structure
	Normal CP

	Interference Estimation
	Ideal

	Number of allocated PRBs
	6
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a) Low mobility 3Km/h                                             b)Medium mobility 30Km/h

Figure 3 BLER comparison of BPSK- and 6PSK-based DMRS OCC-4 mapping
3 Conclusion
In this contribution, we compared the performance of the BPSK- and 6PSK-based OCC mapping proposals.  The simulation results presented in section 2 show that the proposed schemes exhibit nearly identical performance at both low and medium mobility conditions. Since the BPSK-based scheme is already adopted for R-9, we have a slight preference in maintaining the BPSK-based pattern for R-10 as well.
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