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Introduction
This contribution contains Nokia’s simulation results for Lessthan5MHz topic. Based on the open discussion from RAN4#110bis on simulation for punctured PDCCH we have added results for PDCCH where only 3 of 4 CCEs are used.

Simulation results

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 – 3.5CCE of 4 contain valid data)
	Duplex
	Bandwidth (MHz)
	Coreset RB
	Coreset duration
	AL
	PropCond
	Ant Cfg
	Interleaved
	pm-dsg(%)
	SNR(dB)
	With Impairment
SNR(dB)

	FDD
	3
	15
	3
	4
	TDLA30-10
	1x2 Low
	no
	1
	3.3
	5.8

	FDD
	3
	15
	3
	4
	TDLC300-100
	2x4 Low
	no
	1
	-5.2
	-2.7



Table 4 PDCCH Simulation results for CORESET#0 PDCCH (Punctured – 3CCE of 4 used)
	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
	3.8

	FDD
	3
	15
	3
	4
	TDLC300-100
	2x4 Low
	no
	1
	-4.6



We see an increase of SNR levels to be between 0.5 and 0.6 dB when using 3CCE instead of 3.5CCE.
Using 3CCE instead of 4 (where 3.5CCE of 4 contains valid data) results in an increase of SNR around 0.5dB for agreed test cases.

PBCH
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 
	With Impairment

	
	
	
	
	
	Pm-bch (%) 
	SNR (dB) 
	SNR
(dB)

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1x2 Low
	1 
	-3.6
	-1.1

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1x4 low
	1 
	-7.4 
	-5.9




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

We have the following observations:
1. Observation 1: Using 3CCE instead of 4 (where 3.5CCE of 4 contains valid data) results in an increase of SNR around 0.5dB for agreed test cases.
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