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1 Introduction

At RAN1#61, DMRS pattern for DL timing case3 was discussed and two alternatives were proposed for down-selection, and at RAN1#61bis, it was decided that simulation results need to be provided by RAN1#62 in order to make the decision. 

In this contribution, simulation results comparing these two DMRS patterns are provided.

2 Discussion and Simulations
The two alternatives for DL timing case3 are shown in Fig. 1 [1]. Alt 1 is the reduced DM-RS pattern, and Alt2 is the shifted DM-RS pattern. 
The advantage of Alt 1 over Alt 2 is reduced overhead, which impacts throughput and also the available CSI-RS patterns available in the network. Because the agreed CSR-RS patterns substantially use the same OFDM symbols 9 and 10, the number of available patterns can be reduced ~50%.

The advantage of Alt 2 over Alt 1 is that Alt.2 has the potential to improve channel/interference estimation since more reference signals are provided.
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Alt 1: Reduced DM-RS  Alt 2: Shifted DM-RS 


Fig. 1 Two alternatives for DL timing case 3
The simulation results for these two alternatives are shown in Fig. 2, with the simulation parameters given in the Appendix. In this set of simulation results, the signal-to-interference ratio is set up to 10 dB. It is however believed that in practice, higher SIR values could be reached
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Fig. 2 Un Throughput vs. SINR
The performance of Alt 1 and Alt 2 is almost the same. In the very low SINR region, Alt 2 performs slightly better because channel estimation is better with the two DMRS. However, given that the Un link quality is generally good, the focus should be on the medium or higher SINR region. SINR values below 0dB are not expected to be the norm on the Un link. Thus, given that the alternatives has similar performance and that Alt 1 has much better interaction with CSI-RS, Alt 1 is recommended.
3 Conclusions

Proposal: Alt 1 is adopted for case 3.
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Appendix
Table 1 Simulation assumptions
	Parameter
	Assumption

	Number of eNB antennas
	2 uncorrelated

	Number of RN antennas
	2 uncorrelated

	System bandwidth
	10 MHz (6 used RBs)

	CP type 
	Normal CP

	(R-)PDSCH Precoding
	 2 Tx codebook based precoding

	Modulation scheme

	QPSK/16QAM/64QAM

	Channel coding
	Same as Rel-8 PDSCH

	Channel model
	ETU

	Speed
	3km/h

	Channel estimation
	2D-MMSE

	Receiver
	IRC

	 OFDM Symbols for (R-)PDSCH
	10

	TBSScheduled RB Number
	QPSK: 432, 624, 832

16QAM: 832,1216,1568

64QAM: 1216, 1824, 23686

	TBS
	QPSK: 432, 624, 832

16QAM: 832,1216,1568

64QAM: 1216, 1824, 2368
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