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Introduction
In RAN1 #96, some agreements were achieved as following [1]:
Agreements:
· Rel-16 NR sidelink supports CP-OFDM only.
Without restriction of single carrier property, more DMRS pattern candidates can be considered for PSBCH. In this contribution, we provide evaluations for PSBCH DMRS patterns.
Discussion
Three pattern categories are evaluated: FDM, TDM and FDM+TDM, which are shown as following.
· Case 1 (FDM): DMRS maps to one of every 4 subcarriers in every symbols. 
· Case 2 (TDM): DMRS maps to every subcarriers in 2 out of 6 symbols. 
· Case 3 (FDM+TDM): DMRS maps to one of every 4 subcarriers in 3 out of 6 symbols. 




(a) Case 1                            (b) Case 2                              (c) Case 3
Fig. 1 PSBCH DMRS patterns for evaluation
The simulation results are shown as following for SCS chosen from {15kHz, 30kHz, 60kHz} and UE speed chosen from {6km/h, 240km/h, 500km/h}:
[image: ]
Fig. 2 simulation results with 15kHz subcarrier spacing and 6km/h speed
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Fig. 3 simulation results with 15kHz subcarrier spacing and 240km/h speed
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Fig. 4 simulation results with 15kHz subcarrier spacing and 500km/h speed
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Figure 5 simulation results with 30kHz subcarrier spacing and 6km/h speed
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Fig. 6 simulation results with 30kHz subcarrier spacing and 240km/h speed
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Fig. 7 simulation results with 30kHz subcarrier spacing and 500km/h speed
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Fig. 8 simulation results with 60kHz subcarrier spacing and 6 km/h speed
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Fig. 9 simulation results with 60kHz subcarrier spacing and 240 km/h speed
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Fig. 10 simulation results with 60kHz subcarrier spacing and 500 km/h speed
It can be found from above simulation results that, 
· For UE speed of 6km/h, case 1 and case 3 have similar performance in BLER due to the similar channel estimation performance under low speed; and these two cases outperforms case 2 due to lower DMRS overhead.
· For other UE speeds in the evaluation, case 1 performs obviously better in BLER than other two cases, because in the high speed scenarios the channel state changes very fast so that the channel estimation performance is affected by reducing the time density of DMRS. 
[bookmark: _Toc7461224][bookmark: _Toc21515][bookmark: _Toc19783]When UE speed is low, FDM DMRS pattern and FDM+TDM DMRS pattern have similar BLER performance, and they both perform better in BLER than TDM DMRS pattern.
[bookmark: _Toc7461225]When UE speed is not low, FDM DMRS pattern performs better in BLER than TDM DMRS pattern and TDM+FDM DMRS pattern.

Conclusion
This contribution concludes with following observations:
Observation 1:	When UE speed is low, FDM DMRS pattern and FDM+TDM DMRS pattern have similar BLER performance, and they both perform better in BLER than TDM DMRS pattern.
Observation 2:	When UE speed is not low, FDM DMRS pattern performs better in BLER than TDM DMRS pattern and TDM+FDM DMRS pattern.
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	Parameter
	Value

	Carrier frequency and SCS
	6 GHz: 15kHz, 30kHz
30GHz: 60kHz

	Bandwidth
	11 RB

	Channel 
	urban-NLOS

	MCS
	QPSK

	Channel coding
	Polar

	Antenna configuration
	2T2R

	UE (relative) speed
	6/240/500 km/h

	Number of symbols for PSBCH
	6

	Payload size
	56bit (including 24bits CRC)

	Receiver handling of first symbol used for AGC
	In the 1st symbol, DMRS REs are not used for channel estimation and data REs are punctured

	Channel estimation
	MMSE
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