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1 Introduction

At RAN1 meeting #68bis, down selection of solutions on DM-RS collision is made:
· Alt 1: Avoid collisions between PSS/SSS and DM-RS by moving the PSS/SSS

· Alt 3: Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations. 

· 3a: Puncture DM-RS: 

· 3b: Forbid PDSCH transmissions in PRBs with PSS/SSS 
This contribution provides evaluations of the above alternatives, and presents our preference of PSS/SSS mapping.
2 Discussion
2.1 PSS/SSS mapping for the NCT
It is indicated that collision between PSS/SSS and DM-RS on the new carrier type will affect PDSCH demodulation performance of the middle 6 PRBs in FDD. The same problem also exists in TDD. Furthermore, with PSS and SSS located in different subframes, the number of the affected subframes in TDD is higher than that in FDD. Considering the Rel-8 CRS Port 0 on the new carrier was not for demodulation, the PDSCH demodulation performance by DM-RS in the collision PRBs needs to be considered at least to make it decent.
To take the above consideration, some alternatives are proposed at previous RAN1 discussion, such as moving the Rel-8 PSS/SSS, keeping Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations. The last option has smallest standardization effort.
Keeping Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations contains two sub-options: Using truncated DM-RS pattern when collision occurs in FDD and TDD, or forbidding PDSCH transmissions in PRBs with PSS/SSS. The punctured DM-RS pattern can be shown in Figure 1 for FDD, Figure 2 for TDD.
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Figure 1 PSS/SSS time-domain remapping for FDD
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Figure 2 PSS/SSS time-domain remapping for TDD

In contrast to the whole Rel-10 DM-RS pattern, demodulation performance of punctured FDD DM-RS under ETU channel is demonstrated in Figure 3:
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Figure 3 Demodulation performances of punctured DM-RS
The figure 3 shows that demodulation performance of punctured DM-RS suffers a slight degradation compared to the whole DM-RS pattern with the same MCS. At BLER = 10-2, and MCS is 16QAM, SNR gap between punctured DM-RS and whole DM-RS pattern is around 0.5dB for FDD. For TDD, the SNR gap should be less than 0.5dB. Still, the demodulation performance of punctured DM-RS with lower MCS is much better than that of the whole DM-RS pattern with higher MCS. 
The above simulation shows those 6RBs will not be wasted. The scheduler can have the acceptable BLER for PDSCH transmission with punctured DM-RS pattern in middle 6RBs with lower MCS and RI. It is observed that whether to transmit PDSCH in the middle 6RBs completely depends on the base station implementation.
3 Conclusion
In this contribution, we show some simulations to give more inside for performance impact by the DMRS/PSS/SSS collision problem. As this study is to archive small impact for both testability and performance, we propose:
· Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations.
· PDSCH can be transmitted in middle 6RBs with punctured DM-RS pattern.
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5 Annex 
Table 1 simulation assumptions
	Parameter
	Value

	System bandwidth
	1.25 MHz

	Carrier frequency
	2 GHz

	Channel model
	ETU

	UE speed 
	3 km/hr 

	Antenna configuration
	4x2 

	Modulation schemes
	One TB, QPSK,16QAM ,64QAM;

	Code rate
	Turbo, 1/3

	CP type
	Normal CP
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