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Introduction
In RAN4 AH NR#3 the simulation assumptions for PBCH decoding were agreed up on to derive the basic SI reading time [1]. Based on the agreements, companies were encouraged to provide simulation results for PBCH acquisition for 2 cases.
	The proposed simulation assumptions are used to derive the basic SI reading (PBCH acquisition) time. 
Case1: PBCH reading
Basic SI reading time = the number of SS-blocks required for 99% to successfully decode the PBCH.
Case2: PBCH-DMRS time index reading (Without decode PBCH data)
DMRS time index reading time = the number of SS-blocks required for 99% to successfully reading DMRS time index.


In this contribution we present results for PBCH acquisition and discuss our views.
Simulation Results
As agreed in the simulation assumption, the PBCH acquisition time for PBCH-DMRS time index reading and PBCH reading will be used to derive the basic SI reading time.
Simulation Assumptions
Table 1: Parameters for basic SI reading (PBCH acquisition)
	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	4GHz; 30GHz

	Subcarrier spacing
	KHz
	15 kHz; 30 kHz for 4GHz;
120 kHz; 240 kHz for 30GHz 

	Number of Tx antennas
	-
	1
Assuming only 1Tx port is used 

	Number of Rx antennas
	-
	2, 4 (uncorrelated,Without receiver beamforming)

	CP Length
	-
	Normal

	Number of transmitted SS block within a SS burst set period (K)
	-
	1 

	SS burst set periodicity
	ms
	20

	Frequency Offset relative to UE frequency reference
	Hz
	0

	RB Utilization
	%
	0

	PBCH symbols within the SS block
	
	PSS-PBCH-SSS-PBCH

	Data and Control Power offset with respect to PSS and SSS
	dB
	0

	PBCH power offset with respect to PBCH-DMRS
	dB
	0

	PBCH-DMRS power offset with respect to PSS and SSS
	dB
	0

	PSS and SSS sequences
	-
	According to the RAN1 agreements

	PBCH-DMRS sequences
	-
	According to the RAN1 agreements

	PBCH-DMRS RE positions within the PBCH resource
	-
	According to RAN1 agreements

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit

	PBCH SNR
	dB
	-12 : 0 dB, at least including -6,-8 dB

	Propagation Condition
	-
	EPA5, ETU70 for 4GHz
TDL-C with desired RMS delay spread 100ns Note1 for 30GHz

	UE speed and Doppler Shift
	-
	3km/h speed with 83Hz Doppler at 30GHz

	Detection Method
	
	Based on one shot detection (No combination for different PBCHs,)

	NOTE 1:	The channel models of CDL and TDL are used for simplified link level evaluations, which are defined in TR 38.900.



DMRS Time Index Acquisition
For the purpose of determining cell identification delay requirements, the DMRS time index reading time should be based on the same simulation assumptions as PSS/SSS detection as captured in our paper [2].
Proposal #1: Align simulation assumptions for DMRS time index reading and PSS/SSS detection to define cell identification requirements
NR-PBCH Decoding
The basic SI reading time is the number of SS-Blocks required to decode PBCH with 99% success rate. The PBCH decoding results are for single-shot PBCH decoding without any soft-combining. 
The PBCH decoding time in number of SS-Blocks for 4GHz are captured in Table 3. 
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Table 3: PBCH decoding time for 4GHz
	
	SCS
	Channel
	SNR:   -12 dB
	SNR:   -10 dB
	SNR: -8 dB
	SNR: -6 dB
	SNR: -4dB
	SNR: -2dB
	SNR: 0dB

	2Rx
	15KHz
	EPA5
	>10
	5
	3
	2
	2
	1
	1

	
	
	ETU70
	>10
	8
	3
	2
	1
	1
	1

	
	30KHz
	EPA5
	>10
	5
	3
	2
	2
	1
	1

	
	
	ETU70
	>10
	10
	4
	2
	1
	1
	1

	4Rx
	15KHz
	EPA5
	4
	2
	1
	1
	1
	1
	1

	
	
	ETU70
	6
	2
	1
	1
	1
	1
	1

	
	30KHz
	EPA5
	4
	2
	1
	1
	1
	1
	1

	
	
	ETU70
	10
	3
	1
	1
	1
	1
	1



Observation #1: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 4 SS-Blocks at -8dB SNR across all scenarios
Observation #2: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 2 SS-Blocks at -6dB SNR
The PBCH decoding time in number of SS-Blocks for 30GHz in TDL-C channel are captured in Table 4. 
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	SCS
	SNR:   -12 dB
	SNR:   -10 dB
	SNR: -8 dB
	SNR: -6 dB
	SNR: -4dB
	SNR: -2dB
	SNR: 0dB

	2Rx
	120KHz
	>10
	6
	3
	2
	1
	1
	1

	
	240KHz
	>10
	8
	3
	2
	1
	1
	1


Observation #3: At very low SNR, < -10dB, the acquisition time with 240 KHz SCS is larger than that with 120 KHz
Observation #4: At -8 dB SNR, for 30GHz the PBCH acquisition time is 3 SS-Blocks
Observation #5: At -6 dB SNR, for 30GHz the PBCH acquisition time is 2 SS-Blocks
Conclusions
In this paper we present the PBCH Decoding delay for 4GHz and 30GHz and have the following observations.
Observation #1: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 4 SS-Blocks at  -8dB SNR across all scenarios
Observation #2: For baseline case of 2Rx antenna, the PBCH acquisition time at 4GHz is 2 SS-Blocks at  -6dB SNR
Observation #3: At very low SNR, < -10dB, the acquisition time with 240 KHz SCS is larger than that with 120 KHz
Observation #4: At -8 dB SNR, for 30GHz the PBCH acquisition time is 3 SS-Blocks
Observation #5: At -6 dB SNR, for 30GHz the PBCH acquisition time is 2 SS-Blocks
In addition we propose that:
Proposal #1: Align simulation assumptions for DMRS time index reading and PSS/SSS detection to define cell identification requirements
It is suggested that these results be considered while defining requirements in RAN4.
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