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1	Introduction
During RAN4 #84Bis, the SNR for the NR UE REFSENS requirements was further discussed, and the following WF [1] was approved with simulation assumption for alignment purpose as below, which is supplementary to the WF agreed in NR Ad-Hoc #3 [2]. 
	· Channel bandwidth and SCS
· Provide REFSENS SNR analysis for at least for the following CBW/SCS combinations
· Set 1: FR1, 10 MHz CBW + 15 kHz SCS (52 PRBs)
· Set 2: FR1, 50 MHz CBW + 30 kHz SCS (133 PRBs)
· Set 3: FR2, 50 MHz CBW + 60 kHz SCS (66 PRBs)
· Interested companies are encouraged to provide results for following combinations
· FR1
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· FR2
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· LDPC coding rate
· Option 1: CR = 1/3
· Option 2: CR = 1/6
· PDSCH PRB bundling: 
· Option 1: No bundling
· Option 2: 2 PRB bundling
· DL control channel configuration: 
· 3 symbols per-slot are used for DL control channel for CBW=5MHz 
· 2 symbols per-slot are used for DL control channel for CBW>5MHz 
· SS Block configuration: 
· Schedule PDSCH in slots without SS blocks
· DMRS configuration: 
· DMRS configuration type 1
· DMRS AP is FFS
· FFS between: Single/Double symbol DMRS
· FFS whether to configure additional DMRS symbols
· PTRS configuration
· FR1: No PTRS
· FR2: PTRS is configured. KPTRS  and LPTRS are FFS.
· TRS and CSI-RS configuration
· Schedule PDSCH transmissions in the slots without TRS / CSI-RS.
· Practical channel and noise estimation are captured in the REFSENS SNR term. 
· Channel/noise estimation assumptions are for further discussion
· Remaining baseband impairments
· FR1
· Remaining baseband impairments are taken into account in the IM term
· Baseband IM value is FFS 
· FR2
· Remaining baseband impairments are added on top of SNR



In this contribution, we provide our simulation results given the assumptions agreed above and our views on the SNR FRC parameters. 
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For target SNR evaluation, following are the key simulation assumptions for the REFSENS SNR definition:
· Channel bandwidth and SCS
· Set1: 10 MHz CBW + 15 kHz SCS (FR1 LTE refarming bands)
· Set2: 50 MHz CBW + 30 kHz SCS (FR1 NR bands)
· Set3: 50 MHz CBW + 60 kHz SCS (FR2)
· Channel estimation: Perfect channel estimation, noise variance estimation and ML for MIMO detector
· LDPC coding rate: 1/3
· BG1 Lifting: as the lifting table is not agreed based on R1 chairman notes, we take R1-1706970 as a reference[3], while the corresponding values for three simulated sets are provided in below table. It should be noted that the different parameters taken may further impact the decoding performance, given by the final completion of RAN1 specification. 
· MCS: Full RB allocation w/ QPSK R=1/3
· RS configuration
· DMRS : Single-symbol DMRS(DL-DMRS-config-type=1) at l0=3 (No data RE)
· PTRS : No PTRS is used
· SS Block configuration : Option 1(Schedule PDSCH in slots without SS blocks)
· Test metric : 5% BLER
Table 1. Scenario for NR REFSENS
	Parameter
	Unit
	Value

	Scenario
	
	Set1
	Set3
	Set2

	CBW/SCS set
	MHz/kHz
	10/15
	50/60
	50/30

	NRB
	
	52
	66
	133

	NControl symb
	
	2
	2
	2

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Information Bit Payload
	Bits
	4552
	5784
	11632

	Number of Code Blocks
	
	1
	1
	2

	Binary Channel Bits
	Bits
	13728
	17424
	35112

	LDPC Base graph
	
	1
	1
	1

	LDPC Set(α)
	
	15
	9
	9

	LDPC Lifting(ΔZ)
	
	30
	24
	22
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Table 2. Summary of Target SNR (for 5% BLER)
	FRC
	Set1
	Set2
	Set3

	SNRTarget [dB]
	-0.68 
	-1.11
	-1.09



3 Conclusion
In this paper, we provide our detailed simulation assumptions and performance results for alignment purpose based on the agreed FRC parameters. Without implementation impairment into account, target SNR values for 5% BLER are provided in the below table. 
	FRC
	Set1
	Set2
	Set3

	SNRTarget [dB]
	-0.68 
	-1.11
	-1.09
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