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Introduction
This contribution contains Nokia’s simulation results for Lessthan5MHz topic.

Simulation results

PDSCH
The following section contains Nokia’s simulation results for PDSCH.
PDSCH Non-HST conditions
Table 1 Simulation results for non-HST conditions with 15kHz SCS
	Reference channel
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Reference value

	 
	 
	 
	 
	 
	Fraction of maximum throughput (%)
	SNR (dB)
10MHz BW
52 PRB
	SNR (dB) 3MHz BW 15 PRB

	R.PDSCH.1-1.1 FDD
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2, ULA Low
	70
	-3.0
	-2.3

	
	
	
	
	2x4, ULA Low
	70
	-6.2
	-5.7

	R.PDSCH.1-2.1 FDD
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2, ULA Low
	70
	5.5
	5.0

	
	
	
	
	2x4, ULA Low
	70
	1.6
	1.3



PDSCH HST Single-tap
Table 2 Simulation results for HST Single-tap conditions
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	 
	 
	 
	 
	 
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x2
	70
	6.5

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x4
	70
	3.5



PDSCH HST-DPS
Table 3 Simulation results for HST Single Tap conditions
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x2
	70
	6.1

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x4
	70
	3.3




PDCCH
The following section contains Nokia’s simulation results for PDCCH.

Punctured PDCCH CORESET#0
Configuration used for the following results: (15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs); Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0.)

Table 4 PDCCH Simulation results for CORESET#0 PDCCH (Punctured)
	Duplex
	Bandwidth (MHz)
	Coreset RB
	Coreset duration
	AL
	PropCond
	Ant Cfg
	Interleaved
	pm-dsg(%)
	SNR(dB)

	FDD
	3
	15
	3
	4
	TDLA30-10
	1x2 Low
	no
	1
	3.3

	FDD
	3
	15
	3
	4
	TDLC300-100
	1x2 Low
	no
	1
	0.4

	FDD
	3
	15
	3
	4
	TDLC300-100
	2x2 Low
	no
	1
	-0.9

	FDD
	3
	15
	3
	4
	TDLA30-10
	1x4 Low
	no
	1
	-3.3

	FDD
	3
	15
	3
	4
	TDLC300-100
	2x4 Low
	no
	1
	-5.2

	FDD
	3
	15
	3
	4
	TDLA30-10
	2x4 Low
	no
	1
	-4.8

	
	
	
	
	
	
	
	
	
	

	FDD
	3
	15
	3
	4
	[HST-DPS-417]
	1x2 Low
	no
	1
	-5.8

	FDD
	3
	15
	3
	4
	[HST-DPS-417]
	2x2 Low
	no
	1
	-6.1

	FDD
	3
	15
	3
	4
	[HST-DPS-417]
	1x4 Low
	no
	1
	-8.4

	FDD
	3
	15
	3
	4
	[HST-DPS-417]
	2x4 Low
	no
	1
	-8.6



Non-punctured PDCCH
Table 5 PDCCH Simulation results for non-HST non-punctured
	Duplex
	Bandwidth (MHz)
	Coreset RB
	Coreset duration
	AL
	PropCond
	Ant Cfg
	Interleaved
	pm-dsg(%)
	SNR(dB)

	FDD
	3
	15
	2
	2
	TDLC300-100
	1x2 Low
	no
	1
	4

	FDD
	3
	15
	2
	2
	TDLC300-100
	2x2 Low
	no
	1
	2.6

	FDD
	3
	15
	2
	2
	TDLA30-10
	1x4 Low
	no
	1
	-0.5

	FDD
	3
	15
	2
	2
	TDLA30-10
	2x4 Low
	no
	1
	-1.7

	
	
	
	
	
	
	
	
	
	

	FDD
	10
	15
	2
	2
	TDLC300-100
	1x2 Low
	no
	1
	6.2

	FDD
	10
	15
	2
	2
	TDLA30-10
	1x4 Low
	no
	1
	-0.8



PDCCH HST Conditions non-punctured
Table 6 PDCCH Simulation results for HST non-punctured
	Duplex
	Bandwidth (MHz)
	Coreset RB
	Coreset duration
	AL
	PropCond
	Ant Cfg
	Interleaved
	pm-dsg(%)
	SNR(dB)

	FDD
	3
	15
	2
	2
	[HST-417]
	1x2 Low
	no
	1
	-3.1

	FDD
	3
	15
	2
	2
	[HST-417]
	2x2 Low
	no
	1
	-3.1

	FDD
	3
	15
	2
	2
	[HST-417]
	1x4 Low
	no
	1
	-5.8

	FDD
	3
	15
	2
	2
	[HST-417]
	2x4 Low
	no
	1
	-5.7

	
	
	
	
	
	
	
	
	
	

	FDD
	3
	15
	2
	2
	[HST-DPS-417]
	1x2 Low
	no
	1
	-3.2

	FDD
	3
	15
	2
	2
	[HST-DPS-417]
	2x2 Low
	no
	1
	-3.1

	FDD
	3
	15
	2
	2
	[HST-DPS-417]
	1x4 Low
	no
	1
	-5.8

	FDD
	3
	15
	2
	2
	[HST-DPS-417]
	2x4 Low
	no
	1
	-5.7



PBCH
The simulation results below follow the previous RAN4 agreement:
· Define requirements for 12 PRB PBCH with 3 MHz CBW, 15kHz SCS, FDD, unknown SSB/PBCH index

Non-HST conditions
Table 7 PBCH simulation results for non-HST conditions
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Reference value 

	
	
	
	
	
	Pm-bch (%) 
	SNR (dB) 

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1x2 Low
	1 
	-3.6

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1x4 low
	1 
	-7.4 




HST Single-tap
Table 8 PBCH simulation results for HST Single-tap
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	SSB/PBCH index
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/2Rx Low
	1
	-6.4

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/4Rx Low
	1
	-8.9




HST-DPS
Table 9 PBCH simulation results for HST-DPS
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	SSB/PBCH index
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	FDD
	3 / 15
	Unknown
	[HST-DPS-417]
	1Tx/2Rx Low
	1
	-6.5

	FDD
	3 / 15
	Unknown
	[HST-DPS-417]
	1Tx/4Rx Low
	1
	-9




[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]We have presented Nokia's simulation results for Lessthan5MHz UE demod performance and CSI requirements.
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