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1
Introduction
RAN4#80bis agreed with the simulation assumption for MIB acquisition time for eMTC [1]. In this contribution we provide the simulation to evaluate the MIB/SIB acquisition time for eMTC.
Table 1
MIB acquisition time simulation assumption for ModeA/normal coverage.
	Parameter
	Case 1
	Case 2
	Case 3
	Case 4

	Sys BW
	10MHz
	10MHz
	10MHz
	10MHz

	Duplex Mode
	FDD
	FDD
	TDD
	TDD

	Channel
	EPA5
	ETU30
	EPA5
	ETU30

	SNR
	-6dB

	Repetition of PBCH
	Enabled

	Antenna configuration & correlation
	2x1 low

	UE frequency error
	100Hz


Table 2
MIB acquisition time simulation assumption for ModeB/enhanced coverage.
	Parameter
	Case 1
	Case 2
	Case 3
	Case 4

	Sys BW
	10MHz
	10MHz
	10MHz
	10MHz

	Duplex Mode
	FDD
	FDD
	TDD
	TDD

	Channel
	EPA1
	ETU1
	EPA1
	ETU1

	SNR
	-15dB

	Repetition of PBCH
	Enabled

	Antenna configuration & correlation
	2x1 low

	UE frequency error
	100Hz


RAN4#80bis also agreed with the simulation assumption for SIB2 acquisition time [2]
Table 3
SIB2 acquisition time simulation assumption
	
	Test 1
	Test 2
	Test 1’
	Test 2’

	Parameters
	CE Mode A
	CE Mode B
	CE Mode A
	CE Mode B

	Target SNR [dB]
	-6dB
	-15dB
	-6dB
	-15dB

	System bandwidth
	10MHz
	10MHz
	10MHz
	10MHz

	PDSCH transmission mode
	TM2
	TM2
	TM1
	TM1

	MCS
	QPSK 1/3
	QPSK 1/3
	QPSK 1/3
	QPSK 1/3

	Allocated resource blocks
	6
	6
	6
	6

	TBS
	152
	152
	152
	152

	Propagation condition
	EPA5
AWGN

ETU30
	EPA1
AWGN

ETU1
	EPA5
AWGN

ETU30
	EPA1
AWGN

ETU1

	Antenna configuration and correlation matrix
	2x1 
	2x1

	1x1 
	1x1


	si-WindowLength
	40ms
	40ms
	40ms
	40ms

	si-RepetitionPattern
	everyRF
	everyRF
	everyRF
	everyRF

	OFDM starting symbol (startSymbolLC)
	2
	2
	2
	2

	UE Frequency error [Hz]
	100
	100
	100
	100


We think MIB/SIB2 is not sufficient to evaluate the total system information acquisition time, therefore we evaluate the SIB1-BR acquisition time based on the simulation assumption in Table 4
Table 4
SIB1-BR acquisition time simulation assumption

	
	Test 1
	Test 2
	Test 1’
	Test 2’

	Parameters
	CE Mode A
	CE Mode B
	CE Mode A
	CE Mode B

	Target SNR [dB]
	-6dB
	-15dB
	-6dB
	-15dB

	System bandwidth
	10MHz
	10MHz
	10MHz
	10MHz

	PDSCH transmission mode
	TM2
	TM2
	TM1
	TM1

	MCS
	QPSK 0.15
	QPSK 0.15
	QPSK 0.15
	QPSK 0.15

	Allocated resource blocks
	6
	6
	6
	6

	TBS
	152
	152
	152
	152

	Propagation condition
	EPA5
AWGN

ETU30
	EPA1
AWGN

ETU1
	EPA5
AWGN

ETU30
	EPA1
AWGN

ETU1

	Antenna configuration and correlation matrix
	2x1
	2x1

	1x1 
	1x1


	si-WindowLength
	80ms
	80ms
	80ms
	80ms

	Number of PSDCH repetitions
	4/8
	16
	4/8
	16

	OFDM starting symbol (startSymbolLC)
	2
	2
	2
	2

	UE Frequency error [Hz]
	100
	100
	100
	100


2
Simulation results
2.1
MIB acquisition time
Figure 1 and Figure 2 show the MIB decoding success rate with acquisition time (W x 40ms). Table 5, Table 6, and Table 7 summarize the required window size to achieve 90%/99% for normal coverage and 90%/95%/99% for enhanced coverage (SNR=-15dB and SNR=-12dB). 
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Figure 1
MIB acquisition time for normal coverage.
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Figure 2
MIB acquisition time for enhanced coverage.

Table 5
MIB acquisition time for normal coverage

	Target SNR
	Decoding success rate
	EPA5 2Tx
	ETU30 2Tx
	EPA5 1Tx
	ETU30 1Tx

	-6dB
	90%
	W=1
	W=1
	W=1
	W=1

	-6dB
	99%
	W=1
	W=1
	W=3
	W=2


Table 6
MIB acquisition time for enhanced coverage (SNR target: -15dB)
	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-15dB
	90%
	W=13
	W=13
	W>16
	W>16

	-15dB
	95%
	W>16
	W=16
	W>16
	W>16

	-15dB
	99%
	W>16
	W>16
	W>16
	W>16


Table 7
MIB acquisition time for enhanced coverage (SNR target: -12dB)

	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-12dB
	90%
	W=4
	W=2
	W=11
	W=7

	-12dB
	95%
	W=7
	W=4
	W>16
	W=11

	-12dB
	99%
	W=13
	W=8
	W>16
	W>16


2.2
SIB1-BR acquisition time

Figure 3, Figure 4, and Figure 5 show the SIB1-BR decoding success rate with acquisition time (W x 80ms). Table 8, Table 9, and Table 10 summarize the required window size to achieve 90%/99% for normal coverage and 90%/95%/99% for enhanced coverage (SNR=-15dB and SNR=-12dB). 
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Figure 3
SIB1-BR acquisition time for normal coverage.
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Figure 4
SIB1-BR acquisition time for SNR=-15dB.
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Figure 5
SIB1-BR acquisition time for SNR=-12dB.

Table 8
SIB1-BR acquisition time for normal coverage

	
	
	EPA5 2Tx
	ETU30 2Tx
	EPA5 1Tx
	ETU30 1Tx

	Target SNR
	Decoding success rate
	Rep4
	Rep8
	Rep4
	Rep8
	Rep4
	Rep8
	Rep4
	Rep8

	-6dB
	90%
	W=2
	W=1
	W=1
	W=1
	W=3
	W=1
	W=2
	W=1

	-6dB
	99%
	W=3
	W=2
	W=1
	W=1
	W=6
	W=3
	W=1
	W=1


Table 9
SIB1-BR acquisition time for enhanced coverage (Target SNR: -15dB)
	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-15dB
	90%
	W=9
	W=13
	W=14
	W>16

	-15dB
	95%
	W=14
	W>16
	W>16
	W>16

	-15dB
	99%
	W>16
	W>16
	W>16
	W>16


Table 10
SIB1-BR acquisition time for enhanced coverage (Target SNR: -12dB)

	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-12dB
	90%
	W=3
	W=3
	W=6
	W=6

	-12dB
	95%
	W=4
	W=5
	W=9
	W=9

	-12dB
	99%
	W=7
	W=10
	W=16
	W>16


2.3
SIB2 acquisition time

Figure 6, Figure 7, and Figure 8 show the SIB2 decoding success rate with acquisition time (W x SIB2 TTI). Table 11, Table 12, and Table 13summarize the required window size to achieve 90%/99% for normal coverage and 90%/95%/99% for enhanced coverage (SNR=-15dB and SNR=-12dB). 
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Figure 6
SIB2 acquisition time for normal coverage.
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Figure 7
SIB2 acquisition time for SNR=-15dB.
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Figure 8
SIB2 acquisition time for SNR=-12dB.
Table 11
SIB2 acquisition time for normal coverage

	Target SNR
	Decoding success rate
	EPA5 2Tx
	ETU30 2Tx
	EPA5 1Tx
	ETU30 1Tx

	-6dB
	90%
	W=1
	W=1
	W=1
	W=1

	-6dB
	99%
	W=1
	W=1
	W=2
	W=1


Table 12
SIB2 acquisition time for enhanced coverage (Target SNR: -15dB)
	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-15dB
	90%
	W=2
	W=2
	W=4
	W=4

	-15dB
	95%
	W=3
	W=4
	W=5
	W=6

	-15dB
	99%
	W=5
	W=6
	W=8
	W=10


Table 13
SIB2 acquisition time for enhanced coverage (Target SNR: -12dB)

	Target SNR
	Decoding success rate
	EPA1 2Tx
	ETU1 2Tx
	EPA1 1Tx
	ETU1 1Tx

	-12dB
	90%
	W=1
	W=1
	W=2
	W=2

	-12dB
	95%
	W=2
	W=2
	W=3
	W=3

	-12dB
	99%
	W=3
	W=3
	W=5
	W=6


3
Conclusion

Observation for MIB acquisition time (assuming 1% BLER):

	
	2Tx
	1Tx

	Normal coverage
	< 40ms
	< 120ms

	Enhanced coverage (SNR=-12dB)
	< 520ms
	> 640ms

	Enhanced coverage (SNR=-15dB)
	> 640ms
	> 640ms


Observation for SIB1-BR acquisition time:

	
	Target success rate
	2Tx
	1Tx

	Normal coverage (Rep8)
	90%
	< 80ms
	< 80ms

	Normal coverage (Rep8)
	99%
	< 160ms
	< 240ms

	Enhanced coverage (SNR=-12dB)
	90%
	< 240ms
	< 480ms

	Enhanced coverage (SNR=-12dB)
	99%
	< 800ms
	> 1,280ms

	Enhanced coverage (SNR=-15dB)
	90%
	< 1,040ms
	> 1,280ms

	Enhanced coverage (SNR=-15dB)
	99%
	> 1,280ms
	> 1,280ms


Observation for SIB2 acquisition time:

	
	Target success rate
	2Tx
	1Tx

	Normal coverage
	90%
	< 1 TTI
	< 1 TTI

	Normal coverage
	99%
	< 1 TTIs
	< 2 TTIs

	Enhanced coverage (SNR=-12dB)
	90%
	< 1 TTI
	< 2 TTI

	Enhanced coverage (SNR=-12dB)
	99%
	< 3 TTIs
	< 6 TTIs

	Enhanced coverage (SNR=-15dB)
	90%
	< 2 TTIs
	< 4 TTI

	Enhanced coverage (SNR=-15dB)
	99%
	< 6 TTIs
	< 10 TTIs


4
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