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Introduction
In RAN1 #90 meeting, the following agreements and conclusions are made for broadcast/multicast PDSCH:
Agreements:
· For broadcast/multicast PDSCH:
· Additional DMRS is always present (Alt. 1)
· FFS: location and number of additional DMRS 
Conclusion:
· For broadcast/multicast PDSCH (other than PBCH), the PDSCH is transmitted with a single DMRS port: 
· Companies are encouraged to perform more analysis/evaluations. To conclude the DM-RS pattern in the next RAN1 meeting
In this contribution, we give our evaluation results of different patterns of DM RS for broadcast/multicast PDSCH.
Discussion
In our evaluation, we evaluate three DM RS patterns for broadcast/multicast PDSCH as shown in figure 1.
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Fig. 1 DMRS patterns of broadcast/multicast PDSCH in simulations
the BLER and throughput performance results are given in figure 2. From the figure we can see that pattern 1 can get the better performance compared with pattern 2 and pattern3.
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Figure 2 BLER and throughput performance of different pattern

based on the pattern1 of DM RS, we further evaluate different DM RS density as shown in figure 3.
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Figure 3 DMRS patterns with different densities
the BLER and throughput performance results are given in figure 4. From the figure we can see that DM RS pattern with time density 3 can get better performance than time density 2 and 4, considering the trade off between channel estimation performance and overhead.
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Figure 4 BLER an throughput performance of different DM RS densities

Conclusion
In this contribution, we give our evaluation results of different DM RS pattern and different DM RS time density for broadcast/multicast PDSCH, from the simulation results, the DM RS pattern of configuration 1 has a bit better performance than DM RS pattern of configuration 2, and DM RS time density of 3 is more preferred.
References
[1] Chairman notes of RAN1 #90 meeting.
[2] R1-1712243	Design of DL DMRS for data transmission	Huawei, HiSilicon
[3] R1-1713409	Evaluation of DL DMRS design	Qualcomm Incorporated
[4] R1-1714311	Evaluations for DL DMRS	Ericsson







Appendix simulation assumptions
Table 1: Simulation Assumption for LLS
	Time delay spread
	300ns

	Carrier frequency
	4GHz

	Channel model
	TDL-A+AWGN

	Antenna configuation
	4T2R

	Mobility velocity
	120km/h

	MCS
	QPSK

	Subcarrier spacing
	15kHz

	System bandwidth
	50RB

	transmission bandwidth
	8RB

	Channel coding
	Turbo

	Channel estimation
	Real channel estimation with MMSE detection
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