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Introduction
In RAN4 #85 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.


[bookmark: _GoBack]In this contribution we present simulation results for PBCH acquisition for sub-6GHz and mmWave.
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. The simulation assumptions agreed upon in [1] are listed in the Appendix. Some additional assumptions include:
· 2 RX antenna
· For FR2 results with CDL-C channel model are with ideal Rx beamforming (i.e., no beam sweep)
· Single shot detection – no soft combining of PBCH
PBCH Reading
The basic SI reading time is the number of SS-Blocks required to decode PBCH with 99% accuracy. The results for PBCH decoding in terms of number of SS-Blocks is presented in Table 1.
[bookmark: _Ref503470129]Table 1: PBCH reading time 
	SCS
	Channel
	SNR:   -10 dB
	SNR: -8 dB
	SNR: -6 dB
	SNR: -4dB
	SNR: -2dB
	SNR: 0dB

	15KHz
[2 GHz]
	EPA5
	5
	3
	2
	2
	1
	1

	
	ETU70
	7
	3
	2
	1
	1
	1

	30KHz
[2 GHz]
	EPA5
	5
	3
	2
	2
	1
	1

	
	ETU70
	10
	4
	2
	1
	1
	1

	120 KHz
[30 GHz]
	TDL-C
	6
	3
	2
	1
	1
	1

	
	CDL-C
	8
	4
	2
	2
	1
	1

	240 KHz
[30 GHz]
	TDL-C
	8
	4
	2
	1
	1
	1

	
	CDL-C
	9
	4
	2
	2
	1
	1



In FR2, the PBCH decoding time also corresponds to the SSB block index detection and can be used to derive TSSB_time_index.
Observation #1: The basic SI reading time is 4 SS-Blocks at -8dB SNR across all scenarios for 2 Rx antenna for FR1 and FR2
Observation #2: The PBCH decoding time is very similar between the 2 SCS in the same frequency range
PBCH-DMRS Time Index Reading
The DMRS time index reading time is defined as the number of SS-blocks required for 99% successful reading of DMRS time index. The results for DMRS time index acquisition for the base case of 2 Rx with no Rx beamforming in terms of number of SS-bursts are summarized in Table 1. 
[bookmark: _Ref503453046]Table 1: DMRS time index reading time
	SCS
	Channel
	SNR:   -10 dB
	SNR: -8 dB
	SNR: -6 dB
	SNR: -4dB
	SNR: -2dB
	SNR: 0dB

	15KHz
[2 GHz]
	EPA5
	2
	2
	1
	1
	1
	1

	
	ETU70
	2
	1
	1
	1
	1
	1

	30KHz
[2 GHz]
	EPA5
	2
	2
	1
	1
	1
	1

	
	ETU70
	2
	2
	1
	1
	1
	1

	120 KHz
[30 GHz]
	TDL-C
	2
	1
	1
	1
	1
	1

	
	CDL-C
	2
	1
	1
	1
	1
	1

	240 KHz
[30 GHz]
	TDL-C
	2
	2
	1
	1
	1
	1

	
	CDL-C
	2
	2
	1
	1
	1
	1



In FR1 the DMRS time index reading time corresponds to the SS-Block index detection and can be used to derive TSSB_time_index.
. 
Observation #3: The DMRS time index reading time is 2 SS-Blocks at -8dB SNR across all scenarios for 2 Rx antenna for FR1 and FR2
Observation #4: The DMRS time index reading time is very similar between the 2 SCS in the same frequency range


Conclusions
In this paper we present the PBCH and DMRS time index reading time for 2GHz for FR1 and 30GHz for FR2 and have the following observations.
Observation #1: The basic SI reading time is 4 SS-Blocks at -8dB SNR across all scenarios for 2 Rx antenna for FR1 and FR2
Observation #2: The PBCH decoding time is very similar between the 2 SCS in the same frequency range
Observation #3: The DMRS time index reading time is 2 SS-Blocks at -8dB SNR across all scenarios for 2 Rx antenna for FR1 and FR2
Observation #4: The DMRS time index reading time is very similar between the 2 SCS in the same frequency range
It is suggested that these results be considered while defining requirements in RAN4.
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Appendix 
The simulation assumptions for PBCH SI reading tests are listed in Table below.
Table A-4: 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.






