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1 Introduction

The following simulation assumptions were agreed in last RAN4 meeting for REFSENS requirements for NR. In this contribution, we provide simulation results together with proposals on the open issues left to decide REFSENS SNR.
UE REFSENS SNR simulation assumptions from agreed WF R4-1801311

· PDCCH configurations:
· CORESET-freq-dom =  same as the transmission bandwidth
· CORESET-time-dur = 2
· DMRS configurations:
· DL-DMRS-config-type = 1
· DL-DMRS-max-len = 1
· DL-DMRS-typeA-pos=2(front-loaded DMRS pos, i.e. Symbol #2)
· Additional DMRS config:
· DL-DMRS-add-pos = 2 (Symbol #6, #9)
· DMRS and Data FDMed: 
· No (exclude 12 REs for DMRS symbol)
· MCS
· MCS 4, Target code rate = 0.30 (308/1024)  
· PTRS configuration
· FR1: No PTRS
· FR2: No PTRS
· Results
· Practical channel estimation simulation results are provided for next Feb. meeting
· TBS for DL-DMRS-add-pos = 2 w/o DMRS and data FDM 
	Parameters
	Set 1
	Set 2
	Set 3
(Note 1)

	CBW(MHz)
	10
	50
	50

	SCS(kHz)
	15
	30
	60

	RB
	52
	133
	66

	Modulation order
	QPSK
	QPSK
	QPSK

	MCS
	MCS4
	 MCS4
	MCS4

	CFI
	2    
	2    
	2

	Num of DMRS
	3    
	3    
	3    

	Channel bits
	11232    
	28728    
	14256    

	TBS (A)
	3368
	8712
	4224

	CRC for TB
(A>3824, 24; otherwise 16)
	16
	24
	24

	B = A+CRC
	3384
	8736
	4248

	C (Num of CB)
	1
	2
	1

	B'
(B' = B+C*L)
	3384
	8784
	4248

	Effective code rate
	0.3013
	0.3058
	0.2980

	Base Graph Type
	BG2
	BG1
	BG1


2 Simulation results
Figure 1 shows REFSENS results based on the simulation assumptions from above agreed WF and practical channel estimations are used.
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Figure 1 BLER results with practical channel estimation for 3 sets

3 IM
The IM as 2.5dB from LTE had included both baseband and RF impairments including the part which has been covered by the noise figure already from REFSENS. At least the part covered by the REFSENS noise figure shouldn’t be included in IM which is repeated to too big margin. So the rest part for IM could be taken as 1.5dB as the overall IM including both baseband and RF IM.
Observation 1: IM in LTE had included both baseband and RF impairments including the part which has been covered by the noise figure already from REFSENS.

Proposal 1: Use 1.5dB as the IM to cover both baseband and RF impairment for NR REFSENS, which excludes the part covered by REFSENS noise figure already.
4 Conclusions

In this contribution, we provide simulation results for NR REFSENS and IM suggestion with proposals as following.
Observation 1: IM in LTE had included both baseband and RF impairments including the part which has been covered by the noise figure already from REFSENS.

Proposal 1: Use 1.5dB as the IM to cover both baseband and RF impairment for NR REFSENS, which excludes the part covered by REFSENS noise figure already.
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