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1   Background
During RAN4#AH_1801 meeting, WF[1] about NR UE REFSENS SNR was approved. Companies are welcome to bring simulation results for those listed channel bandwidth and SCS. 
	· Simulation cases agreed in previous meeting: 

· 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

CBW, MHz 
5 
10 
15 
20 
25 
40 
50 
60 
80 
100 
SCS (kHz)
15 
15 
15 
15 
30 
30 
30 
60 
60 
60 
Number of PRBs
25 
52 
79 
106 
65 
106 
133 
79 
107 
135 
· FR2 

CBW, MHz 
50
100
200
400
SCS (kHz)
60
60
120
120
Number of PRBs
66
132
132
264
· 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 



2   Discussion

In this paper, we provide the simulation results for those agreed cases.
2.1   Simulation Assumption

During the simulations, we use those agreed assumptions listed in the approved WF [1]. As per the simulation assumptions, the corresponding FRC for each cases are listed below:
Table 2.1-1: FRC for FR1&FR2 cases with 1-symbol front-load DMRS plus two additional DMRS (1+1+1)
	CBW(MHz)
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100
	50
	100
	200
	400

	SCS(kHz)
	15
	15
	15
	15
	30
	30
	30
	60
	60
	60
	60
	60
	120
	120

	RB
	25
	52
	79
	106
	65
	106
	133
	79
	107
	135
	66
	132
	132
	264

	Modulation order
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3
	 1/3

	CFI
	2    
	2    
	2    
	2    
	2    
	2    
	2    
	2    
	2    
	2
	2
	2
	2
	2

	Num of DMRS
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    
	3    

	Channel bits
	5400    
	11232    
	17064    
	22896    
	14040    
	22896    
	28728    
	17064    
	23112    
	29160    
	14256    
	28512    
	28512    
	57024    

	Final TBS (A)
	1672
	3368
	5120
	6912
	4224
	6912
	8712
	5120
	6912
	8712
	4224
	8456
	8456
	16896

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

	B = A+CRC
	1688
	3384
	5144
	6936
	4248
	6936
	8736
	5144
	6936
	8736
	4248
	8480
	8480
	16920

	C (Num of CB)
	1
	1
	1
	1
	1
	1
	2
	1
	1
	2
	1
	2
	2
	3

	B'
(B' = B+C*L)
	1688
	3384
	5144
	6936
	4248
	6936
	8784
	5144
	6936
	8784
	4248
	8528
	8528
	16992

	Effective code rate
	0.3126 
	0.3013 
	0.3015 
	0.3029 
	0.3026 
	0.3029 
	0.3058 
	0.3015 
	0.3001 
	0.3012 
	0.2980 
	0.2991 
	0.2991 
	0.2980 

	Base Graph Type
	BG2
	BG2
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1


2.2   Simulation Results

By using the agreed simulation assumptions [1] and the FRC defined in Table 2.1-1, the corresponding SNR values for 5% BLER are as following:
Table 2.2-1: Simulation results for FR1 cases with practical CE with DMRS pattern (1+1+1)
	CBW(MHz)
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	SCS(kHz)
	15
	15
	15
	15
	30
	30
	30
	60
	60
	60

	RB
	25
	52
	79
	106
	65
	106
	133
	79
	107
	135

	SNR
	-1.35
	-1.66
	-1.38
	-1.43
	-1.36
	-1.43
	-1.34
	-1.38
	-1.42
	-1.34


Table 2.2-2: Simulation results for FR2 cases with practical CE with DMRS pattern (1+1+1)
	CBW(MHz)
	50
	100
	200
	400

	SCS(kHz)
	60
	60
	120
	120

	RB
	66
	132
	132
	264

	SNR
	-1.37
	-1.34
	-1.34
	-1.35


From the results shown in Table 2.2-1 and Table 2.2-2, considering some impairments caused in the link level simulations, we can know that the previously assumed -1dB SNR value for UE REFSENS analysis is feasible under the agreed simulation assumptions.
Observation 1: The previously assumed -1dB SNR value for UE REFSENS analysis is feasible under the agreed simulation assumptions.
3   Proposals
In this contribution, by using the agreed simulation assumptions [1] and the FRC defined in Table 2.1-1, we share our simulation results. Our observations and proposals are:

Observation 1: The previously assumed -1dB SNR value for UE REFSENS analysis is feasible under the agreed simulation assumptions.
Proposal 1: Use -1dB SNR value for the NR UE REFSENS analysis.
4   Reference

[1] R4-1801311 “Way forward on NR UE REFSENS SNR simulation assumptions ” Huawei
[2] R4-1714028  “WF on NR UE REFSENS SNR”  Ericsson















































































































































































































































































































