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1 Introduction

In the RAN4#84Bis meeting, initial simulation results for target SNR evaluation of NR REFSENS were presented. As a result, updated WF on NR UE REFSENS SNR was approved [1]. In this contribution, we provide our updated simulation results for target SNR of NR REFSENS requirements.
2 Discussion

For target SNR evaluation, we followed simulation assumptions on agreed WF. For existing options captured in WF, we need to consider followings;

· LDPC Coding rate for full RB allocation
· Option A : CR = 1/3

· Option B : CR = 1/6

· Channel and noise estimation: practical channel estimation for both options

· Option 1 : no bundling

· Option 2 : 2 PRB bundling 
· DMRS configuration

· DL-DMRS-config-type : 1

· DMRS AP : 1000

· Single symbol DMRS(DL-DMRS-len = 1) w/o additional DMRS symbol (DL-DMRS-add-pos = 0)

· PTRS configuration

· FR1 : No PTRS

· FR2 : KPTRS = 2, LPTRS = 4

2.1 Simulation results for FR1

In Table 1 and Table 2, we presented used FRCs in Table 1 and Table 2 on FR1 for both CR = 1/3 and 1/6, respectively. Grey filled region means agreed simulation case as first priority.
Table 1. Fixed Reference Channel for FR1 REFSENS (Target CR = 1/3)

	Parameter
	Unit
	Value

	Reference channel
	
	R1.1A
	R1.2A
	R1.3A
	R1.4A
	R1.5A
	R1.6A
	R1.7A
	R1.8A

	CBW/SCS set
	MHz/kHz
	5/15
	10/15
	15/15

60/60
	20/15

40/30
	25/65
	50/30
	80/60
	100/60

	NRB
	
	25
	52
	79
	106
	65
	133
	107
	135

	NControl symb
	
	3
	2
	2
	2
	2
	2
	2
	2

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Information Bit Payload
	Bits
	2176
	4552
	6928
	9304
	5696
	11680
	9392
	11856

	Number of Code Blocks
	
	1
	1
	1
	2
	1
	2
	2
	2

	Binary Channel Bits
	
	6600
	13728
	20856
	27984
	17160
	35112
	28248
	35640


Table 2. Fixed Reference Channel for FR1 REFSENS (Target CR = 1/6)

	Parameter
	Unit
	Value

	Reference channel
	
	R1.1B
	R1.2B
	R1.3B
	R1.4B
	R1.5B
	R1.6B
	R1.7B
	R1.8B

	CBW/SCS set
	MHz/kHz
	5/15
	10/15
	15/15

60/60
	20/15

40/30
	25/65
	50/30
	80/60
	100/60

	NRB
	
	25
	52
	79
	106
	65
	133
	107
	135

	NControl symb
	
	3
	2
	2
	2
	2
	2
	2
	2

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Information Bit Payload
	Bits
	1080
	2264
	3456
	4640
	2840
	5832
	4688
	5920

	Number of Code Blocks
	
	1
	1
	1
	1
	1
	1
	1
	1

	Binary Channel Bits
	
	6600
	13728
	20856
	27984
	17160
	35112
	28248
	35640


In Figure 1, we presented our simulation results on FR1 for CR = 1/3. Also, in Table 3, we summarized target SNR value including BB margin to achieve 5 % BLER on FR1 for CR = 1/3. 
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Figure 1. REFSENS simulation results for FR1 (CR = 1/3)

Table 3. Target SNR for FR1 (CR = 1/3)
	SNRTarget [dB]
	R1.1A
	R1.2A
	R1.3A
	R1.4A
	R1.5A
	R1.6A
	R1.7A
	R1.8A

	No bundling
	0.5(-0.32)
	0.5(-0.44)
	0.5(-0.50)
	0.5(-0.45)
	0.5(-0.49)
	0.5(-0.49)
	0.5(-0.46)
	0.5(-0.50)

	2 PRB bundling
	0.0(-0.87)
	0.0(-0.99)
	0.0(-1.06)
	0.0(-1.00)
	0.0(-1.05)
	0.0(-1.04)
	0.0(-0.99)
	0.0(-1.05)


In Figure 2, we presented our simulation results on FR1 for CR = 1/6. Also, in Table 4, we summarized target SNR value including BB margin to achieve 5 % BLER on FR1 for CR = 1/6.
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Figure 2. REFSENS simulation results for FR1 (CR = 1/6)

Table 4. Target SNR for FR1 (CR = 1/6)
	SNRTarget [dB]
	R1.1B
	R1.2B
	R1.3B
	R1.4B
	R1.5B
	R1.6B
	R1.7B
	R1.8B

	No bundling
	-2.0(-2.87)
	-2.0(-3.09)
	-2.0(-3.16)
	-2.0(-2.85)
	-2.0(-3.10)
	-2.0(-2.88)
	-2.0(-2.84)
	-2.0(-2.88)

	2 PRB bundling
	-2.5(-3.58)
	-3.0(-3.84)
	-3.0(-3.87)
	-2.5(-3.65)
	-3.0(-3.83)
	-2.5(-3.68)
	-2.5(-3.62)
	-2.5(-3.68)


From Table 3 and Table 4, we observed followings for FR1 results;

Observation 1. With CR = 1/3, 0.5 dB/0 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.

Observation 2. With CR = 1/6, -2.0 dB/-2.5 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.
2.2 Simulation results for FR2

In Table 5 and Table 6, we presented used FRCs in Table 1 and Table 2 on FR2 for both CR = 1/3 and 1/6, respectively. Grey filled region means agreed simulation case as first priority.
Table 5. Fixed Reference Channel for FR2 REFSENS (Target CR = 1/3)
	Parameter
	Unit
	Value
	
	

	Reference channel
	
	R2.1A
	R2.2A
	R2.3A

	CBW/SCS set
	MHz/kHz
	50/60
	100/60

200/120
	400/120



	NRB
	
	66
	132
	264

	NControl symb
	
	2
	2
	2

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/6
	1/3

	Information Bit Payload
	Bits
	5696
	11416
	21933

	Number of Code Blocks
	
	1
	2
	3

	Binary Channel Bits
	
	17160
	34320
	68640


Table 6. Fixed Reference Channel for FR2 REFSENS (Target CR = 1/6)

	Parameter
	Unit
	Value
	
	

	Reference channel
	
	R2.1B
	R2.2B
	R2.3B

	CBW/SCS set
	MHz/kHz
	50/60
	100/60

200/120
	400/120



	NRB
	
	66
	132
	264

	NControl symb
	
	2
	2
	2

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/6
	1/6
	1/6

	Information Bit Payload
	Bits
	2840
	5696
	11416

	Number of Code Blocks
	
	1
	1
	2

	Binary Channel Bits
	
	17160
	34320
	68640


In Figure 3, we presented our simulation results on FR1 for CR = 1/6. Also, in Table 7, we summarized target SNR value including BB margin to achieve 5 % BLER on FR1 for CR = 1/6.
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Figure 3. REFSENS simulation results for FR2 (CR = 1/3)

Table 7. Target SNR for FR2 (CR = 1/3)
	SNRTarget [dB]
	R2.1A
	R2.2A
	R2.3A

	No bundling
	0.5(-0.48)
	0.5(-0.48)
	0.5(-0.51)

	2 PRB bundling
	0.0(-1.06)
	0.0(-1.05)
	0.0(-1.07)


In Figure 4, we presented our simulation results on FR1 for CR = 1/6. Also, in Table 8, we summarized target SNR value including BB margin to achieve 5 % BLER on FR1 for CR = 1/6.
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Figure 4. REFSENS simulation results for FR2 (CR = 1/6)

Table 8. Target SNR for FR2 (CR = 1/6)
	SNRTarget [dB]
	R2.1B
	R2.2B
	R2.3B

	No bundling
	-2.0(-3.09)
	-2.0(-2.90)
	-2.0(-2.88)

	2 PRB bundling
	-3.0(-3.84)
	-2.5(-3.69)
	-2.5(-3.69)


From Table 7 and Table 8, we observed followings for FR2 results;

Observation 1. With CR = 1/3, 0.5 dB/0 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.

Observation 2. With CR = 1/6, -2.0 dB/-2.5 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.
3 Conclusion
In this contribution, we provide our preliminary simulation results for NR REFSENS.
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