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1 Introduction
In RAN4#110 meeting, it was agreed to define requirements on punctured PBCH and PDCCH for less than 5MHz. In this contribution, we provide our simulation results based on the agreed assumptions [1].
2 [bookmark: _Hlk92380727]Simulation Results
0. [bookmark: OLE_LINK33][bookmark: OLE_LINK32][bookmark: OLE_LINK36][bookmark: OLE_LINK4]2.1 Simulation results for punctured PBCH 
Based on agreements in the last meeting, we provide simulation results for PBCH in Figure 1 and 2.
	Issue 1-4-1: PBCH requirement in non-HST conditions
Agreement:
Use the following parameters for PBCH requirement in normal conditions. Interested companies are encouraged to bring simulation results.
	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 
	1 x 2 Low,
	1 
	TBD 

	
	
	
	
	1x4 Low
	1
	TBD
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	Figure 1. PBCH performance for 1T2R
	Figure 2. PBCH performance for 1T4R




[bookmark: OLE_LINK46]The SNR values achieving 1% Pm-bch are summarized in Table 1.
Table 1. SNR values achieving 1% Pm-bch
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Reference value 

	
	
	
	
	
	Pm-bch (%) 
	[bookmark: OLE_LINK37]Alignment
SNR (dB) 
	Impairment
SNR (dB) 

	FDD
	3 / 15
	Unknown
	TDLC300-100
	1x2 Low
	1
	-5.4
	-2.9

	
	
	
	
	1x4 Low
	1
	-7.5
	-5.0



0. 2.2 Simulation results for punctured PDCCH
RAN4 agreed to define PDCCH requirements for 3MHz with 15 PRBs. For this case, partial CCE will be punctured. Simulation curves for BLER versus SNR are shown in Figure 3~6.
	[bookmark: OLE_LINK8]Issue 1-3-2: Requirements for punctured PDCCH (non-HST conditions)
Agreement:
· Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW with the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs), 2Rx/4Rx;
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0

Way forward:
· Consider the following requirements’ parameters:
· Reuse Table 5.3-1: Common test Parameters and Table 5.3.2.1-1: Test Parameters for FDD for 2RX and Table 5.3.3.1-1: Test Parameters for 4RX for the FR1 less than 5MHz PDCCH requirements.

	[bookmark: _Hlk162950750]Number of Tx
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	3 
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x2 Low
	1
	[TBA]

	2
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x2 Low
	1
	[TBA]

	1
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x4 Low
	1
	[TBA]

	1
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x4 Low
	1
	[TBA]



· Further discuss whether to define requirements with 1TX and/or 2TX.
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	Figure 3. punctured PDCCH performance for 1T2R
	Figure 4. punctured PDCCH performance for 1T4R
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	[bookmark: _Hlk161923025][bookmark: OLE_LINK9]Figure 5. punctured PDCCH performance for 2T2R
	Figure 6. punctured PDCCH performance for 2T4R



In Table 2, we summarize the SNR values achieving 1% BLER.
Table 2. SNR values achieving 1% BLER
	CBW (MHz)
	CORESET RB
	Payload
size
	AL
	Propagation condition
	Antenna configuration
	[bookmark: OLE_LINK10]SNR @ 1% BLER
(alignment)
	SNR @ 1% BLER
(impairment)

	[bookmark: OLE_LINK42]3
	[bookmark: OLE_LINK43]15
	35
	4
	TDLA30-10
	1x2 Low
	4.3
	6.8

	3
	15
	35
	4
	TDLC300-100
	2x2 Low
	0.5
	3.0

	3
	15
	35
	4
	TDLA30-10
	1x4 Low
	-0.9
	1.6

	3
	15
	35
	4
	TDLC300-100
	2x4 Low
	-4.1
	-1.6


3 Conclusion
In this contribution, we provide simulation results on punctured PBCH and PDCCH for less than 5MHz WI.
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