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Introduction
 In the RAN1 AH#3 meeting, the following agreements were made [1]:

	R1-1716735	Details on DMRS design	Ericsson

Working assumption
For broadcast/multicast PDSCH (other than PBCH): support using the front-load DMRS Configuration 1
· FFS: Whether the above applies for unicast PDSCH transmission before RRC connection



In this contribution, link level evaluations are conducted to compare the performance of config. 1 and full symbol DMRS for unicast channels before configuration.
Design of DMRS for broadcast/multicast PDSCH
 In the RAN1 NR AH#3 meeting, it was agreed to adopt Config. 1 for broadcast/multicast DMRS before configuration. In this section, link-level evaluations are conducted to compare the BLER performance of the DMRS configurations for the unicast scenario. No transmission precoding is implemented in this evaluation. In [2], performance advantage of config. 2 was shown. In this contribution, a full symbol DMRS (configuration 3) is introduced and performance comparison between config. 1 and 3 is conducted using link level evaluations. 
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[bookmark: _Ref491431924]Figure 1 DMRS config. 1
	

[bookmark: _Ref491431922]Figure 2 DMRS config. 3
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[bookmark: _Ref492911979]Figure 3 30km/h, DS=30ns
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Figure 4 120km/h, DS=30ns
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Figure 5 30km/h, DS=1000ns

[image: ]
[bookmark: _Ref492911981]Figure 6 120km/h, DS=1000ns
 
From the figures, it is clear that at lower value of DS, performance difference between DMRS Config. 3 and Config. 1 is small. When DS=1000ns and frequency selectivity increases, Config. 3 yields better BLER at higher SNR. Considering a need to have robust operation at a variety of scenarios in unicast scenarios, we propose to support Config. 3.

Observation 1: In channels with high frequency selectivity, config. 3 offers better BLER compared to config. 1

Proposal 1: Support 2-symbol pattern of configuration 3 for unicast DMRS before configuration

Conclusion 
 The following observation and proposals are made based on the evaluation results shown in this contribution.

Observation 1: In channels with high frequency selectivity, config. 3 offers better BLER compared to config. 1

Proposal 1: Support 2-symbol pattern of configuration 3 for unicast DMRS before configuration
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Appendix

[bookmark: _Ref491431955]Table 1 Evaluation assumptions for PBCH
	FEC, modulation 
	Turbo code, QPSK, 1/2, OFDM

	Channel model
	[bookmark: _GoBack]CDL-C, DS={30ns, 1000ns}

	Center frequency, carrier separation
	4GHz, 60kHz

	TXRU
	TRP=4, UE=4

	Number of transmission layers
	1 layer

	UE speed
	30km/h, 120km/h

	Precoding
	None

	Channel estimation
	Realistic
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