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1 	Introduction
In the RAN4#NR3 meeting the link level simulation assumptions for basic SI reading (PBCH acquisition) time were updated [1]. The proposed simulation assumptions are used to derive the Basic SI reading 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.
2 Simulation assumption
The scenario for no beamforming and no combination for multiple PBCHs were evaluated firstly. The detailed simulation parameters can be found in the appendix. The following simulation is based on 2 Rx. All the simulation results are based on real channel estimation.  
Table 1 shows the simulation results of PBCH acquisition time under EPA5, ETU70, TDL-C channels with subcarrier spacing 15 kHz. The number of acquisition attempts calculation is based on independent PBCH decoding trials. Table 2 is the PBCH DMRS detection time. The simulation figures are attached in the appendix.
Table 1: PBCH reading time without combining
	Case
	2Rx

	Payload length (including CRC)
	Propagation condition
	SNR [dB]
	BLER
	Number of acquisition attempts

	56 bits
	EPA5
	-10
	0.394
	5

	
	
	-8
	0.191
	3

	
	
	-6
	0.0754
	2

	
	
	-4
	0.0247
	2

	
	
	-2
	0.0069
	1

	
	ETU70
	-10
	0.5
	7

	
	
	-8
	0.2
	3

	
	
	-6
	0.052
	2

	
	
	-4
	0.01
	1

	
	
	-2
	0.0009
	1

	
	TDL-C
100ns
3km/h
	-10
	0.322
	5

	
	
	-8
	0.147
	3

	
	
	-6
	0.051
	2

	
	
	-4
	0.015
	2

	
	
	-2
	0.0002
	1

	64 bits
	
	-10
	0.462
	6

	
	EPA5
	-8
	0.236
	4

	
	
	-6
	0.099
	2

	
	
	-4
	0.034
	2

	
	
	-2
	0.010
	1

	
	ETU70
	-10
	0.6
	10

	
	
	-8
	0.27
	4

	
	
	-6
	0.078
	2

	
	
	-4
	0.017
	2

	
	
	-2
	0.002
	1

	
	TDL-C
100ns
3km/h
	-10
	0.382
	5

	
	
	-8
	0.183
	3

	
	
	-6
	0.069
	2

	
	
	-4
	0.023
	2

	
	
	-2
	0.0077
	1



Table 1: PBCH DMRS detection time without combining
	Case
	2Rx

	Propagation condition
	SNR [dB]
	Detection
Probability
	Number of acquisition attempts

	EPA5

	-10
	0.0498
	2

	
	-8
	0.0225
	2

	
	-6
	0.01
	1

	
	-4
	0.004
	1

	
	-2
	0.002
	1

	
	-10
	0.238
	4

	ETU70

	-8
	0.146
	3

	
	-6
	0.084
	2

	
	-4
	0.047
	2

	
	-2
	0.0276
	2

	
	0
	0.0178
	2

	
	2
	0.0118
	2

	TDL-C
100ns
3km/h
	4
	0.0081
	1

	
	-10
	0.0444
	5

	
	-8
	0.0228
	3

	
	-6
	0.0127
	2

	
	-4
	0.0077
	2

	
	-2
	0.0045
	1



From Table 1 and 2, the followings are given:
Observation 1: For sub6GHz with 2Rx implementation, one shot detection of PBCH reading time can’t meet requirement of 1% miss detection rate at SNR=-6dB.
Observation 2: For sub6GHz with 2Rx implementation in ETU channel, one shot detection of PBCH-DMRS time index reading time can’t meet requirement of 1% miss detection rate at SNR=-6dB.
Further evaluations and studies should be carried out considering scenarios with mmWave conditions. 
One particular aspect to be further check is the SINR condition. If the motivation of acquiring time index is for handover or cell re-selection, we believe that the SINR for the target cell should not be too low. Typically, UE always intends to move to a better cell (at least better than the current serving cell). This implies the SINR of the target cell could be higher than 0 dB. If there is some offset configured in the measurement event, the SINR could be even higher. 
[bookmark: _Ref494655699]Proposal 1: RAN4 to discuss the SINR condition for time index reading.
3 Summary
In this paper, we provided initial results for PBCH reading and SBI detection in NR sub-6G band, for a number of parameter combinations according to the simulation assumptions agreed in [1]. The results should be taken into account when RAN4 discusses the requirements.
Observation 1: For sub6GHz with 2Rx implementation, one shot detection of PBCH reading time can’t meet requirement in -6dB.
Observation 2: For sub6GHz with 2Rx implementation in ETU channel, one shot detection of PBCH-DMRS time index reading time can’t meet requirement in -6dB.
Proposal 1: RAN4 to discuss the SINR condition for time index reading.
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5 Annex A: Simulation Assumptions
Table 1: Parameters for basic SI reading (PBCH acquisition)
	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	4GHz

	Subcarrier spacing
	KHz
	15 kHz; 

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

	Number of Rx antennas
	-
	2 (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
	To be indicated

	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 the RAN1 agreements

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit, 64bit

	PBCH SNR
	dB
	-10 : 0 dB, at least including -6dB,-8 dB

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

	UE speed and Doppler Shift
	-
	3km/h speed

	Detection Method
	
	one shot detection 

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



6 Annex B: Simulation Figures
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