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1	Introduction
At RAN1#72 meeting, to avoid collisions with PSS/SSS, and improve performance for data transmission in legacy control region (especially at high speed), small cell related motivations(reduced overhead for very low mobility, improved channel estimation for higher order modulation), a conclusion was made to study further the different alternatives, including studying the benefits of new DM RS pattern on the NCT, study should consider both PDSCH and ePDCCH, any possible impact on CSI-RS, may also take into account hypothetical impact on PBCH. Simulation assumptions were also made and some DM RS patterns were shown in the following email discussion.
In this paper, we give the simulation results of different DM RS pattern based on the simulation assumptions, and give our preference. 
2	Different DM RS pattern
In figure 1 and 2，all the reference signals of normal subframe in FDD and TDD system are shown in one PRB, then the new DM RS pattern would be designed to avoid collision with R8 PSS/SSS signals, and possible impact CSI-RS.


Figure 1 reference signals of normal FDD subframe


Figure 2 reference signals of normal TDD subframe
Here we simulate several DM RS patterns as shown in figure 3. Figure 3(a),3(c),3(d) can avoid collision with PSS/SSS of both TDD and FDD normal subframes. Figure3(b) cannot avoid collision with PSS/SSS of TDD normal subframe.
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(a) Pattern 1(proposed by LGE)   (b) pattern 2(proposed by Ericsson)
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(c) pattern 3(proposed by HW)   (d) pattern 4(proposed by LGE)
Figure 3 different new DM RS patterns
2.1 	Simulation results
Here we give simulation results of DCI format 1A, to see the BLER and spectrum efficiency performance of PDSCH. From figure 4 and figure 5, we could see the performance of different DM RS patterns is similar with R10 DM RS pattern.
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Figure 4 BLER performance of ePDCCH with different aggregation levels
[image: ]
Figure 5 spectrum efficiency of PDSCH with different DM RS pattern
Observation : 
· Different DM RS patterns has similar performance with R10 DM RS pattern.
3	Conclusions
From our simulation results, we observed similar performance of new DM RS pattern with R10 DM RS pattern.
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A 	Appendix
Table 2 simulation assumptions
	Parameter
	Setting

	Carrier frequency 
	2 GHz 

	Transmission bandwidth
	5 MHz

	Channel model
	EPA 3km/h

	CP length
	Normal CP

	Location  and number of PDSCH RBs
	Fixed, 6 PRBs

	Transmission mode
	TM9

	Antenna configuration
	2 TX, 2 RX

	Rank
	1 

	PDSCH/EPDCCH starting symbol
	The first OFDM symbol

	Overhead assumption
	No PSS/SSS/CRS/CSI-RS for all subframes 
12 REs/PRB for DMRS

	Modulation model
	QPSK 

	Performance metrics for PDSCH 
	Spectral effciency

	EPDCCH set size 
	4 PRBs, equally spaced 6 PRBs apart 

	EPDCCH transmission 
	Distributed

	DCI format 
	1A

	Aggregation level 
	1, 2, 4, 8 

	Performance metric for EPDCCH 
	BLER 
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