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1. Introduction

In last RAN4 #80bis a WF [1] was approved to capture the agreements on how to handle SI acquisition delay for NB-IOT, according to which RAN4 shall specific numeric values for TSI-NB1-NC and TSI-NB1-EC shall be used in cell reselection and RRC re-establishment test cases in RAN4 #81. Besides, simulation assumption in [2] was also approved. In this contribution we provide corresponding simulation result based on [2]. After that conclusions on TSI-NB1-NC and TSI-NB1-EC are also provided.
2. Discussion
In our simulation “keep trying” is adopted. According to [2], MIB-NB/SIB1-NB/SIB2-NB acquisition delay = [90/99]%-ile of the number of frames required to successfully decode the MIB-NB/SIB1-NB/SIB2-NB. Thus corresponding 10% BLER and 1% BLER results are provided in this section. Note that the SNR levels in cell reselection and RRC re-establishment test cases are all above -4dB for normal coverage and -12dB for enhanced coverage. Thus we focus on result at -4dB and -12dB.
2.1. MIB
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Figure 1a. NBPCH EPA1                                                         Figure 1b. NBPCH ETU1
It can be observed that:

· For 10% BLER at -4dB, 1*640ms is OK for both EPA1 and ETU1.

· For 10% BLER at -12dB, 2*640ms is OK for EPA1 and is almost sufficient for ETU1.

· For 1% BLER at -4dB, 1*640ms is OK.

· For 1% BLER at -12dB, 4*640ms is needed.
2.2. SIB1

In order to save testing time, repetition number in our assumption is changed to 16. The simulation results are summarized in following table:
Table 1. SIB1 EPA1 1Tx results

	SIB1 EPA1 1Tx

	Keep trying
	SNR

	N*2560ms
	-15
	-14
	-13
	-12
	-11
	-10
	-9
	-8
	-7
	-6
	-5
	-4

	1
	0.972
	0.886
	0.758
	0.544
	0.314
	0.174
	0.076
	0.028
	0.022
	0.01
	0.002
	0

	2
	0.942
	0.81
	0.558
	0.278
	0.132
	
	
	
	
	
	
	

	4
	0.872
	0.634
	0.318
	0.094
	0.012
	
	
	
	
	
	
	

	6
	0.85
	0.526
	0.1967
	0.033
	0
	
	
	
	
	
	
	

	8
	
	
	
	0.02
	
	
	
	
	
	
	
	

	10
	
	
	
	0
	
	
	
	
	
	
	
	


Table 2. SIB1 EPA1 1Tx results

	SIB1 ETU1 1Tx

	Keep trying
	SNR

	N*2560ms
	-15
	-14
	-13
	-12
	-11
	-10
	-9
	-8
	-7
	-6
	-5
	-4

	1
	0.978
	0.91
	0.812
	0.632
	0.396
	0.236
	0.116
	0.038
	0.02
	0.004
	0.003
	0

	2
	0.966
	0.862
	0.672
	0.348
	0.182
	
	
	
	
	
	
	

	4
	0.932
	0.748
	0.414
	0.128
	0.02
	
	
	
	
	
	
	

	6
	0.89
	0.6667
	0.2567
	0.06
	0.033
	
	
	
	
	
	
	

	8
	0.9
	0.5533
	0.1967
	0.0233
	0
	
	
	
	
	
	
	

	10
	
	
	
	0.01
	
	
	
	
	
	
	
	


It can be observed from Table 1 and 2 that:

· For 10% BLER at -4dB, 1*2560ms is OK for both EPA1 and ETU1.

· For 10% BLER at -12dB, 4*2560ms is OK for EPA1 and is almost sufficient for ETU1.

· For 1% BLER at -4dB, 1*2560ms is OK.

· For 1% BLER at -12dB, up to 10*2560ms is needed.

2.3. SIB2

Narrowband SI scheduling information is provided in SIB1. Different TBS, SI-window and SI periodicity are supported and all of these have impact on acquisition delay. According to [2] SI-window length assumed to be 160ms. Note that how many times SIB2 is transmitted in one SI periodicity is up to network scheduling. To simplify test cases we assume SIB2 is transmitted consecutively throughout the test. Here 160ms is deemed as one try in our simulation.

Table 3. SIB2 EPA1 1Tx results

	SIB2 EPA1 1Tx

	Keep trying
	SNR

	N*160ms
	-15
	-14
	-13
	-12
	-11
	-10
	-9
	-8
	-7
	-6
	-5
	-4

	3
	1
	0.995
	0.969
	0.949
	0.869
	0.754
	0.605
	0.472
	0.328
	0.227
	0.143
	0.077

	4
	0.999
	0.993
	0.969
	0.927
	0.824
	0.688
	0.552
	0.381
	0.243
	0.132
	0.074
	0.037

	6
	0.997
	0.986
	0.956
	0.885
	0.753
	0.587
	0.385
	0.223
	0.12
	0.066
	0.026
	0.007

	8
	0.999
	0.986
	0.946
	0.842
	0.694
	0.495
	0.3
	0.136
	0.056
	0.021
	0.007
	0.002

	20
	0.993
	0.959
	0.843
	0.6233
	0.38
	
	
	
	
	
	
	

	30
	0.9833
	0.95
	0.7833
	0.5333
	
	
	
	
	
	
	
	

	100
	
	
	
	0.11
	
	
	
	
	
	
	
	

	120
	
	
	
	0.09
	
	
	
	
	
	
	
	

	180
	
	
	
	0.04
	
	
	
	
	
	
	
	

	200
	
	
	
	0.01
	
	
	
	
	
	
	
	


Table 4. SIB2 ETU1 1Tx results

	SIB2 ETU1 1Tx

	Keep trying
	SNR

	N*160ms
	-15
	-14
	-13
	-12
	-11
	-10
	-9
	-8
	-7
	-6
	-5
	-4

	3
	1
	0.997
	0.986
	0.956
	0.887
	0.794
	0.706
	0.523
	0.384
	0.269
	0.181
	0.125

	4
	0.999
	0.997
	0.981
	0.921
	0.876
	0.76
	0.601
	0.456
	0.282
	0.18
	0.099
	0.061

	6
	0.999
	0.992
	0.968
	0.918
	0.795
	0.634
	0.473
	0.296
	0.148
	0.078
	0.041
	0.011

	8
	0.997
	0.988
	0.951
	0.898
	0.743
	0.589
	0.344
	0.189
	0.07
	0.034
	0.011
	0.001

	20
	0.995
	0.9733
	0.9167
	0.7
	0.5067
	
	
	
	
	
	
	

	30
	0.9933
	0.96
	0.8367
	0.6133
	
	
	
	
	
	
	
	

	100
	
	
	
	0.17
	
	
	
	
	
	
	
	

	120
	
	
	
	0.15
	
	
	
	
	
	
	
	

	160
	
	
	
	0.095
	
	
	
	
	
	
	
	

	180
	
	
	
	0.06
	
	
	
	
	
	
	
	

	200
	
	
	
	0.01
	
	
	
	
	
	
	
	


It can be observed from Table 3 and 4 that:

· For 10% BLER at -4dB, 3*160ms is OK for EPA1 but 4*160ms is needed for ETU1.

· For 10% BLER at -12dB, 120*160ms is OK for EPA1 but 160*640ms is needed for ETU1.

· For 1% BLER at -4dB, 6*160ms is OK for both EPA1 and ETU1
· For 1% BLER at -12dB, 200*160ms is needed for both EPA1 and ETU1
According to the simulation results above, one can see that SIB2 acquisition delay is very long (up to 32 seconds). Note that associated RRM tests are mainly to verify the UE corresponding functionality rather than NPBCH and NPDSCH demodulation performances, which are already covered by demodulation requirement and associated test case. Hence we don’t need to verify the SI acquisition delay for all the case in RRM tests. So we think it’s better to configure smaller TBS for SIB2 in the test. Here we provide simulation result of TBS = 208 bits for SIB2.
Table 5. SIB2 with TBS = 208 bits at -4dB
	SNR = -4dB
	EPA1
	ETU1

	1*160ms
	0.1667
	0.2

	2*160ms
	0.0467
	0.047

	3*160ms
	0.011
	0.003


Table 6. SIB2 with TBS = 208 bits at -12dB
	SNR = -12dB
	EPA1
	ETU1

	8*160ms
	0.16
	0.16

	10*160ms
	0.083
	0.103

	15*160ms
	0.023
	0.0467

	20*160ms
	0.01
	0.02

	25*160ms
	0
	0.0067

	30*160ms
	0
	0


From table 5 and 6 one can observe that reducing TBS from 680 bits to 208 bits, SIB2 acquisition delay is significantly reduced.
· For 10% BLER at -4dB, 2*160ms is OK.
· For 10% BLER at -12dB, 10*160ms is OK.

· For 1% BLER at -4dB,  3*160ms is OK.
· For 1% BLER at -12dB, 25*160ms is OK.
2.4. Summary

In this section we summary the results above in following table. Note SIB2 with TBS = 208 bits is assumed.
Table 7. SI acquisition delay
	Normal coverage (SNR = -4dB)

	Target BLER
	MIB

(N*640ms)
	SIB1

(N*2560ms)
	SIB2

(N*160ms)
	Total delay

	10%
	1
	1
	2
	3.52s

	1%
	1
	1
	3
	3.68s

	Enhanced coverage (SNR = -12dB)

	Target BLER
	MIB

(N*640ms)
	SIB1

(N*2560ms)
	SIB2

(N*160ms)
	Total delay

	10%
	2
	4
	10
	9.44s

	1%
	4
	10
	25
	32.32s


3. Conclusions

In this contribution we provide simulation results for MIB, SIB1 and SIB2 acquisition delay. Results are summarized as below:
	Normal coverage (SNR = -4dB)

	Target BLER
	MIB

(N*640ms)
	SIB1

(N*2560ms)
	SIB2

(N*160ms)
	Total delay

	10%
	1
	1
	2
	3.52s

	1%
	1
	1
	3
	3.68s

	Enhanced coverage (SNR = -12dB)

	Target BLER
	MIB

(N*640ms)
	SIB1

(N*2560ms)
	SIB2

(N*160ms)
	Total delay

	10%
	2
	4
	10
	9.44s

	1%
	4
	10
	25
	32.32s
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