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1. Introduction
In the RAN4#80bis meeting, two WF on SI acquisition time for NB-IoT [1] was agreed to derive the corresponding core requirement of SI acquisition time. Therefore in this contribution, we provided some initial simulation results for further analysis. 
2. MIB acquisition time  
In the previous meetings, the coverage issues of MIB information has already been raised in RAN4. In the RAN4#80bis meeting, RAN4 agreed to evaluate the MIB acquisition time in the following cases as listed in Table 2.1. Based on simulation cases, we obtained initial simulation results in section 2.1 and section 2.2.
Table2.1. Simulation cases for MIB acquisition time

	
	Case 1
	Case 2
	Case 3
	Case 4

	Number of NRS ports {1,2}
	1
	1
	2
	2

	Propagation channel
	EPA1
	ETU1
	EPA1
	ETU1

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Coding rate
	50/1600
	50/1600
	50/1600
	50/1600

	Payload (without CRC)
	34 bits
	34 bits
	34 bits
	34 bits

	Target SNRs [normal coverage]
	-6 dB/ -4dB
	-6 dB/ -4dB
	-6 dB/ -4dB
	--6 dB/ -4dB

	Target SNRs [enhanced coverage]
	-15/-12
	-15/-12
	-15/-12
	-15/-12


2.1 Simulation case 1: 1T1R
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Figure1.Simulation results for NPBCH Case1 with keep trying detection window considered
Based on the above simulation results in Figure1, we summarize the results in the following table 2.2.

Table 2.2. Summary of ideal simulation results for NPBCH Case2
	Channel model
	EPA1

	Window length
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10

	SNR/dB
	-4.4
	-8.5
	-11.2
	-12.4
	-13.3
	-13.7
	-14.2
	-14.4
	-15.3
	-15.7


For the practical simulation results, impairment margin (e.g. performance degradation by floating point to fixed point, time and frequency tracking error, DC leakage) are considered, the total implement margin is proposed be 3dB for NPBCH channel. Therefore we obtained the following practical simulation results as shown in Table 2.3. 

Proposal 1: For NPBCH channel, the impairment margin is proposed be to 3dB considering all factors(e.g. performance degradation by floating point to fixed point, time and frequency tracking error, DC leakage). 
Table2.3. Summary of practical simulation results for NPBCH Case2
	Channel model
	EPA1

	Window length
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10

	SNR/dB
	-1.4
	-5.5
	-8.2
	-9.4
	-10.3
	-10.7
	-11.2
	-11.4
	-12.3
	-12.7


2.2 Simulation case 3: 2T1R
According to the simulation assumption described in Section 2, we obtained the ideal simulation results for NPBCH with keep trying detection window considered. 
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Figure2.Simulation results for NPBCH Case 2 with keep trying detection window considered
Based on the above simulation results in Figure2, we summarize the results in the following table 2.4. 

Table 2.4. Summary of ideal simulation results for NPBCH Case2
	Channel model
	EPA1

	Window length
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10

	SNR/dB
	-7.1
	-10.5
	-11.8
	-12.6
	-13.7
	-14.3
	-14.6
	-15.0
	-15.5
	-15.8


If 3dB impairment margin is also considered for NPBC Case 2, then we can get the following table. 
Table 2.5. Summary of practical simulation results for NPBCH Case2
	Channel model
	EPA1

	Window length
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10

	SNR/dB
	-4.1
	-7.5
	-8.8
	-9.6
	-10.7
	-11.3
	-11.6
	-12.0
	-12.5
	-12.8


Based on the practical simulation results in table 2.4 and table 2.5, then NPBCH decoding tries should be 3 for normal coverage where target SNR is -6dB assumed and NPBCH decoding tries should be 9 for enhanced coverage where target SNR is -12dB assumed. 
Proposal 2: window length of NPBCH should be 3 for normal coverage where target SNR is -6dB assumed and window length of NPBCH should be 9 for enhanced coverage where target SNR is -12dB assumed. 

3. SIB1 acquisition time 
In the RAN4#80bis meeting, WF [2] was agreed to trigger the evaluation of SIB1 acquisition time. Therefore according to the simulation case defined in the following table, we obtained the following simulation results as shown in Figure 3/4//5/6.  
Table 3.1. Simulation cases for SIB1 acquisition time in normal coverage
	
	Case 1
	Case 2
	Case 3
	Case 4

	Deployment mode
	In-band
	In-band
	In-band
	In-band

	Number of NRS ports {1, 2}
	1
	1
	2
	2

	Propagation channel 
	EPA1
	ETU1
	EPA1
	ETU1

	I_TBS {0/3/6/9} = {208/328/440/680bits}
	208bits
	208bits
	208bits
	208bits

	Repetition number {4 ,8, 16}
	4
	4
	4 
	4

	Target SNRs
	-6 dB/ -4dB 
	-6 dB/ -4dB 
	-6 dB/ -4dB 
	-6 dB/ -4dB 


Normal coverage: 
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Figure 3. Simulation results of SIB1-NB case 1 in normal coverage
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Figure 4. Simulation results of SIB1-NB case 2 in normal coverage
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Figure 5. Simulation results of SIB1-NB case 3 in normal coverage
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Figure 6. Simulation results of SIB1-NB case 3 in normal coverage

According to the simulation results in Figure 3/4/5/6, we can summarize the these in the following table. 

Table 3.2. Summary of ideal simulatoin results of SIB1-NB in normal coverage
	
	Window Length

	Window
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10
	#11
	#12
	#13
	#14
	#15
	#16

	Case 1
	0.1
	-2.3
	-3.6
	-4.3
	-4.9
	-5.3
	-5.6
	-6.0
	-6.6
	-6.8
	-6.8
	-6.7
	-7.0
	-7.1
	-7.2
	-7.2

	Case 2
	0.9
	-1.5
	-2.8
	-3.5
	-3.8
	-4.3
	-4.6
	-4.8
	-4.9
	-5.0
	-5.2
	-5.5
	-5.7
	-5.8
	-6.0
	-6.0

	Case 3
	-0.9
	-3.0
	-3.7
	-4.7
	-5.0
	-5.1
	-5.2
	-5.3
	-5.5
	-5.6
	-5.8
	-5.8
	-6.0
	-6.1
	-6.0
	-6.4

	Case 4
	-1.2
	-3.4
	-4.1
	-4.7
	-5.2
	-5.6
	-5.7
	-5.9
	-6.0
	-6.3
	-6.4
	-6.5
	-6.5
	-6.5
	-6.6
	-6.7


Based on the simulation results in the above table, if 3dB impairment marign is also considered as the sam as in MIB acquisition section, then even with window length 16, the target SNR of -6dB cannot be satisfied. Therefore, we propose to use repetition level 16 of SIB1 defined for enhanced coverage in table 3.3 to evaluate the SIB1-NB aqusitition time.  

Proposal 3: we propose to use repetition level 16 of SIB1-NB defined for enhanced coverage in table 3.3 to evaluate the SIB1 aqusitition time.
Enhanced coverage:
Table 3.3. Simulation cases for SIB1 acquisition time in enhanced coverage
	
	Case 1
	Case 2
	Case 3
	Case 4

	Deployment mode
	In-band
	In-band
	In-band
	In-band

	Number of NRS ports {1, 2}
	1
	1
	2
	2

	Propagation channel 
	EPA1
	ETU1
	EPA1
	ETU1

	I_TBS {0/3/6/9} = {208/328/440/680bits}
	208bits
	208bits
	208bits
	208bits

	Repetition number {4 ,8, 16}
	16
	16
	16
	16

	Target SNRs
	-15 dB/ -12dB 
	-15dB/ -12dB 
	-15dB/ -12dB 
	-15dB/ -12dB 
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Figure 7. Simulation results of SIB1-NB case 1 in enhanced coverage
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Figure 8. Simulation results of SIB1-NB case 2 in enhanced coverage
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Figure 9. Simulation results of SIB1-NB case 3 in enhanced coverage
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Figure 10. Simulation results of SIB1-NB case 4 in enhanced coverage
According to the simulation results in Figure 7/8/9/10, we can summarize the these in the following table. 
Table 3.4 Summary of ideal simulation results of SIB1-NB in enhanced coverage
	
	Window Length

	Window
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9
	#10
	#11
	#12
	#13
	#14
	#15
	#16

	Case 1
	-5.3
	-6.9
	-7.7
	-8.8
	-8.9
	-9.1
	-9.4
	-9.6
	-10.0
	-10.1
	-10.3
	-10.3
	-10.4
	-10.4
	-10.6
	-11.3

	Case 2
	-4.3
	-6.1
	-7.0
	-7.7
	-7.9
	-8.4
	-8.3
	-8.7
	-9.0
	-9.0
	-9.4
	-9.5
	-9.5
	-9.5
	-9.6
	-9.6

	Case 3
	-5.7
	-7.1
	-7.9
	-8.3
	-8.6
	-9.1
	-9.1
	-9.3
	-9.4
	-9.5
	-9.5
	-9.7
	-9.7
	-10.0
	-10.1
	-10.1

	Case 4
	-5.8
	-7.7
	-8.1
	-8.6
	8.9
	-9.2
	-9.5
	-9.6
	-9.8
	-9.8
	-9.9
	-9.9
	-10.2
	-10.2
	-10.2
	-10.2


Based on the simulation results in the above table, if target SNR in normal coverage is assumed to be -6dB, then window length can be defined as 6 considering 3dB impairment margin. If target SNR in enhanced coverage is assumed to -12dB, then window length of SIB1-NB should be defined to be larger than 16.  
Proposal 4: if target SNR in normal coverage is assumed to be -6dB, then window length can be defined as 6 considering 3dB impairment margin. If target SNR in enhanced coverage is assumed to -12dB, then window length of SIB1-NB should be defined to be larger than 16.  

4. SIB2 acquisition time 
5. Conclusions
In this contribution, the simulation results for SIB1 demodulation are provided for further analysis. The proposals are made as followings: 
Proposal 1: For NPBCH channel, the impairment margin is proposed be to 3dB considering all factors(e.g. performance degradation by floating point to fixed point, time and frequency tracking error, DC leakage). 
Proposal 2: window length of NPBCH should be 3 for normal coverage where target SNR is -6dB assumed and window length of NPBCH should be 9 for enhanced coverage where target SNR is -12dB assumed.
Proposal 3: we propose to use repetition level 16 of SIB1-NB defined for enhanced coverage in table 3.3 to evaluate the SIB1 aqusitition time.

Proposal 4: if target SNR in normal coverage is assumed to be -6dB, then window length can be defined as 6 considering 3dB impairment margin. If target SNR in enhanced coverage is assumed to -12dB, then window length of SIB1-NB should be defined to be larger than 16.  
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