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1 Introduction

In the RAN4#85 meeting, initial simulation results for target SNR evaluation of NR REFSENS were presented and discussed. As a results, 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 FRC configuration, we tried for MCS4 and MCS5 which are nearest MCS of agreed CR of 1/3 based on existing TS38.214[2].
In Table 1 and Table 2, we presented used FRCs in Table 1 and Table 2 for MCS4 and MCS5 for agreed channel bandwidth and SCS set. In each table, information bits are calculated from given MCS based on 5.1.3 of TS38.214[2].
Table 1. Fixed Reference Channel using MCS4
	Parameter
	Unit
	Value

	Reference channel
	
	Set 1-4A
	Set 1-4B
	Set 1-4C
	Set 2-4A
	Set 2-4B
	Set 2-4C
	Set 3-4A
	Set 3-4B
	Set 3-4C
	Set 3-4AP
	Set 3-4BP
	Set 3-4CP

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

	NRB
	
	52
	133
	66

	NControl symb
	
	2

	Modulation
	
	QPSK

	PTRS
	
	Option 1(No PTRS)
	Option 2(KPTRS=2,LPTRS=1)

	DL-DMRS-add-pos
	
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1

	Information Bit
	Bits
	3368
	3368
	4480
	8712
	8712
	11528
	4224
	4224
	5632
	4224
	4224
	5632

	Binary Channel Bits
	
	13104
	12480
	13728
	33516
	31920
	35112
	16632
	15840
	17424
	15444
	14784
	16104

	Code Rate
	
	0.26
	0.27
	0.33
	0.26
	0.27
	0.33
	0.25
	0.27
	0.32
	0.27
	0.29
	0.35


Table 1. Fixed Reference Channel using MCS5
	Parameter
	Unit
	Value

	Reference channel
	
	Set 1-5A
	Set 1-5B
	Set 1-5C
	Set 2-5A
	Set 2-5B
	Set 2-5C
	Set 3-5A
	Set 3-5B
	Set 3-5C
	Set 3-5AP
	Set 3-5BP
	Set 3-5CP

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

	NRB
	
	52
	133
	66

	NControl symb
	
	2

	Modulation
	
	QPSK

	PTRS
	
	Option 1(No PTRS)
	Option 2(KPTRS=2,LPTRS=1)

	DMRS option
	
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1

	Information Bit
	Bits
	4096
	4096
	5504
	10504
	10504
	14088
	5248
	5248
	7040
	5248
	5248
	7040

	Binary Channel Bits
	Bits
	13104
	12480
	13728
	33516
	31920
	35112
	16632
	15840
	17424
	15444
	14784
	16104

	Code Rate
	
	0.31 
	0.33 
	0.40 
	0.31 
	0.33 
	0.40 
	0.32 
	0.33 
	0.40 
	0.34 
	0.35 
	0.44 


In Figure 1/2/3/4, we presented our simulation results of MCS4 for Set1, Set2, Set3, Set3 with PTRS, respectively. In each figure, dotted line (suffix I) represent ideal performance whereas solid line (suffix R) represent 2 PRB bundled realistic channel estimation performance.
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Figure 2. REFSENS BLER for Set 1 (MCS4)
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Figure 3. REFSENS BLER for Set 2 (MCS4)
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Figure 4. REFSENS BLER for Set 3 (MCS4)
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Figure 5. REFSENS BLER for Set 3 w/ PTRS (MCS4)
In Figure 5/6/7/8, we presented our simulation results of MCS5 for Set1, Set2, Set3, Set3 with PTRS, respectively. 
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Figure 6. REFSENS BLER for Set 1 (MCS5)
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Figure 7. REFSENS BLER for Set 2 (MCS5)
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Figure 8. REFSENS BLER for Set 3 (MCS5)
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Figure 9. REFSENS BLER for Set 3 w/ PTRS (MCS5)
In Table 3, we summarized our simulation results in terms of target SNR to achieve 5% BLER. 

Table 3. Target SNR to achieve 5% BLER (Ideal/Real/Real with IM)

	DMRS options
	MCS4
	MCS5

	
	Set1
	Set2
	Set3
	Set3 w/ PTRS
	Set1
	Set2
	Set3
	Set3 w/ PTRS

	Option 1
(DL-DMRS-add-pos=2)
	-3.00

-2.59

-1.50
	-2.54
-2.16
-1.10
	-2.72
-2.33
-1.30
	-2.50
-2.12
-1.10
	-1.95
-1.60
-0.50
	-1.98
-1.64
-0.60
	-1.90
-1.57
-0.50
	-1.55
-1.22
-0.20

	Option 2
(DL-DMRS-add-pos=3)
	-2.75
-2.46
-1.40
	-2.39
-2.11
-1.10
	-2.57

-2.28
-1.20
	-2.36
-2.08
-1.00
	-1.73
-1.49
-0.40
	-1.72

-1.48
-0.40
	-1.71
-1.47
-0.40
	-1.29
-1.07
0.00

	Option 3
(DL-DMRS-add-pos=1)
	-1.77
-1.24
-0.20
	-1.75
-1.23
-0.20
	-1.88
-1.35

-0.30
	-1.44
-0.94
0.10
	-0.59
-0.14
0.90
	-0.61
-0.18
0.90
	-0.61
-0.17
0.90
	-0.16
0.38
1.40


Based on our simulation results, we observed followings
Observation 1. For same MCS, Option 3 shows lowest performance between existing DMRS options due to increased code rate based on transport size determination rules from TS38.214.
Observation 2. For PTRS options, 0.2 dB performance loss observed due to increased code rate of PTRS.
Observation 3. Considering IM, current -1 dB target SNR can’t be achieved for MCS5.

Based on observations, we propose followings

Proposal 1. For REFSENS FRC, use MCS4 with DMRS option 1(DL-DMRS-add-pos=2).

3 Conclusion
In this contribution, we provide our updated simulation results for NR REFSENS.
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