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1. Introduction

SS/PBCH redesign has been agreed in the RAN1 #90bis meeting so that both PBCH acquisition and PB-DMRS reading need refined simulations. Further, it is agreed that 3-bit SSB time index is carried in the PBCH-DMRS sequence. Thus it is equally important for us to derive either PBCH-DMRS acquisition time or PBCH reading time.
Link level simulation assumptions for NR-PBCH reading in [1] was revised and by utilizing such assumptions companies are encouraged to provide derived results for PBCH acquisition time in 2 cases. 

	The proposed simulation assumptions are used to derive the basic SI reading (PBCH acquisition) time. 

Case1: PBCH reading

Basic SI reading time = 99%-ile of the number of SS-blocks required to successfully decode the PBCH.
Case2: PBCH-DMRS time index reading (Without decode PBCH data)

DMRS time index reading time = 99%-ile of the number of SS-blocks required to successfully reading DMRS time index.


According to the above agreements, we conduct link level simulations considering assumptions listed in section 5 for PBCH-DMRS acquisition, results from which are provided in this paper. As for case1, PBCH reading results are provided in the other paper [2].
2. Discussion
2.1. PBCH-DMRS BLER and acquisition time
In this section we provide link level simulation results for PBCH-DMRS acquisition BLER. Utilized simulation assumptions are listed in the appendix in section 5. The results are shown in the table below.
	Case
	2Rx

	Propagation condition
	Subcarrier spacing
	SNR [dB]
	BLER
	Number of acquisition attempts
	DMRS acquisition time [ms]

	EPA5
2GHz
	15KHz
	-10
	0.1257
	3
	45

	
	
	-8
	0.0568
	2
	25

	
	
	-6
	0.0226
	2
	25

	
	
	-4
	0.0084
	1
	5

	
	
	-2
	0.0021
	1
	5

	
	
	0
	0.0006
	1
	5

	
	30KHz
	-10
	0.1285
	3
	45

	
	
	-8
	0.0568
	2
	25

	
	
	-6
	0.0211
	2
	25

	
	
	-4
	0.0073
	1
	5

	
	
	-2
	0.0017
	1
	5

	
	
	0
	0.0006
	1
	5

	ETU70

2GHz
	15KHz
	-10
	0.2029
	3
	45

	
	
	-8
	0.0862
	2
	25

	
	
	-6
	0.0348
	2
	25

	
	
	-4
	0.0110
	2
	25

	
	
	-2
	0.0033
	1
	5

	
	
	0
	0.0013
	1
	5

	
	30KHz
	-10
	0.2812
	4
	65

	
	
	-8
	0.1205
	3
	45

	
	
	-6
	0.0422
	2
	25

	
	
	-4
	0.0125
	2
	25

	
	
	-2
	0.0032
	1
	5

	
	
	0
	0.0008
	1
	5

	TDL-C

30GHz

100ns
	120KHz
	-10
	0.1829
	3
	45

	
	
	-8
	0.0723
	2
	25

	
	
	-6
	0.0220
	2
	25

	
	
	-4
	0.0064
	1
	5

	
	
	-2
	0.0015
	1
	5

	
	
	0
	0.0010
	1
	5

	
	240KHz
	-10
	0.2713
	4
	65

	
	
	-8
	0.1255
	3
	45

	
	
	-6
	0.0459
	2
	25

	
	
	-4
	0.0181
	2
	25

	
	
	-2
	0.0056
	1
	5

	
	
	0
	0.0013
	1
	5


Observation 1: For -6dB SNR with 2Rx implementation, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.
Observation 2: For -4dB SNR with 2Rx implementation under EPA5 conditions, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.
Observation 3: For -4dB SNR and above with 2Rx implementation other than EPA5 conditions, PBCH-DMRS acquisition time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
3. Conclusion
This contribution provides link level simulation results for PBCH-DMRS acquisition time. Based on the above discussion, further evaluations are suggested for other scenarios. 

Observation 1: For -6dB SNR with 2Rx implementation, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.

Observation 2: For -4dB SNR with 2Rx implementation under EPA5 conditions, PBCH-DMRS acquisition time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.
Observation 3: For -4dB SNR and above with 2Rx implementation other than EPA5 conditions, PBCH-DMRS acquisition time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
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5. Appendix

Table 1: Parameters for basic SI reading (PBCH acquisition)
	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	2GHz; 30GHz

	Subcarrier spacing
	KHz
	15 kHz; 30 kHz for 2GHz;

120 kHz; 240 kHz for 30GHz 

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

	Number of Rx antennas
	-
	2, 4 (uncorrelated.

Option 1: With receiver beamforming

Option 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
	
	According to the RAN1 agreements

	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 the RAN1 agreements

	PBCH Channel coding
	
	Polar code with 512 length and 24bit DCRC

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit  (CRC 24bit)

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

	Propagation Condition
	-
	EPA5, ETU70 for 2GHz
CDL/TDL-C with desired RMS delay spread 100ns Note1 for 30GHz

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

FFS Soft- combining

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