
3GPP TSG-RAN WG4 Meeting AH-1801                                                  R4-1800038
San Diego, USA, 22-26 Jan, 2018
Agenda item:
4.4.3.1.1
Source: 
CATT
Title: 
Simulation results for NR BS receiver sensitivity SNR
Document for:
Discussion
1. Introduction
In RAN4#85 meeting, interested companies provided evaluation results for NR BS REFSENS [1-6] based on simulation assumptions and further discussions were made on NR BS sensitivity FRCs.  At the end of the meeting, a WF [7] was approved, which has been updated with the further agreements reached via email discussion by  Dec. 15th.
The approved simulation assumptions and FRCs TBS for NR BS receiver sensitivity are given in Table 1 and Table 2 respectively.
Table 1 Simulation assumptions for NR BS REFSENS
	Parameter 
	Value 

	Propagation
	AWGN 

	Modulation 
	QPSK 

	Coding rate 
	1/3 

	Symbol type 
	CP-OFDM 

	HARQ 
	None 

	#antenna 
	1 

	Channel estimation 
	practical 

	Receiver type
	MMSE

	CRC for TB 
	24bits for TB size > 3824
16bits for TB size ≤ 3824 

	CRC for CB 
	If more than 1 CB: 24bits 

	Criteria 
	SNR at 95% throughput 


Table 2 FRCs TBS for NR BS REFSENS
	FR
	FRC
	CBW(MHz)
	SCS(KHz)
	Allocated RBs(PRBs)
	TBS(bits)

	FR1
	G-FR1-A1-1
	5
	15
	25
	2408

	
	G-FR1-A1-2
	5
	30
	11
	1064

	
	G-FR1-A1-3
	10
	60
	11
	1064

	
	G-FR1-A1-4
	20
	15
	106
	10248

	
	G-FR1-A1-5
	20
	30
	51
	4864

	
	G-FR1-A1-6
	20
	60
	24
	2408

	FR2
	G-FR2-A1-1
	50
	60
	66
	6272

	
	G-FR2-A1-2
	50
	120
	32
	3104

	
	G-FR2-A1-3
	100
	120
	66
	6272


In this paper, we provide our simulation results for NR BS receiver sensitivity based on the approved simulation assumptions. 
2. Evaluation
2.1 DMRS and PT-RS
· DMRS
Figure 1 shows the DMRS pattern used for NR BS REFSENS.
· DMRS pattern type 1:
· 1 symbol front loaded + 1 additional 
· No FDM, no data in DMRS symbol
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Figure1. DMRS pattern type 1
· PT-RS
The PT-RS configuration used for NR BS REFSENS is as follow:
	· No PTRS for FR1
· For FR2, following PTRS parameters:
· KPTRS : 2 (PTRS every 2 RBs) 
· LPTRS : 1 (all symbols with PTRS)
· No phase noise simulation, PTRS REs are not used for data 


2.2 Simulation results
The SNR simulation results for each FRCs are shown in fig2 (FR1) and fig3 (FR2) below, and the SNR at 95% maximum throughput is summarised in Table3. 
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Figure2. SNR simulation results for FR1 sensitivity requirements
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Figure3. SNR simulation results for FR2 sensitivity requirements
Table3. Summary of NR BS REFSENS SNR
	FR
	FRC
	TBS(bits)
	SNR value at 95% maximum throughput(dB)

	FR1
	G-FR1-A1-1
	2408
	0.16

	
	G-FR1-A1-2
	1064
	0.36

	
	G-FR1-A1-3
	1064
	0.36

	
	G-FR1-A1-4
	10248
	0.13

	
	G-FR1-A1-5
	4864
	0.09

	
	G-FR1-A1-6
	2408
	0.33

	FR2
	G-FR2-A1-1
	6272
	0.19

	
	G-FR2-A1-2
	3104
	0.31

	
	G-FR2-A1-3
	6272
	0.19


3. Conclusion

In this paper, we provide our simulation results for NR BS receiver sensitivity SNR for both FR1 and FR2 based on the agreed simulation assumptions. 
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