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1 Introduction

In RAN4#80bis and RAN4#81 Meetings, the problem of large SI acquisition delay, including MIB-NB, SIB1-NB and SIB2-NB, has been extensively discussed and consensus has been captured in the WFs [1], [2], [3], which include:
· RAN4 is to specify the parameters TSI-NB1-NC and TSI-NB1-EC to represent SI acquisition delay for normal coverage and extended coverage, respectively, in paging interruption and RRC re-establishment core requirements. 
For example, for extended coverage: TSI-NB-EC = TMIB-NB-EC + TSIB1-NB-EC + TSIB2-NB-EC, where TMIB-NB-EC is the time duration for MIB-NB acquisition, TSIB1-NB-EC and TSIB2-NB-EC are the time duration for SIB1-NB and SIB2-NB acquisition, respectively. Moreover, different types of TTIs have been provided in [3] for simulations and are given below:
· MIB-NB TTI = 640ms
· SIB1-NB TTI = 2560ms
· SIB2-NB TTI = 160ms for normal, and 960ms for extended coverage.
It is also agreed that, as a low complexity “baseline” algorithm, a “keep trying” decoder is assumed. For example, the decoder simply “keeps trying” to decode the transmitted SIB1-NB subframes within single TTI (i.e. single Window length) until the decoder eventually gets lucky and decodes it correctly. The evaluation target is, given certain SNR levels (e.g. -6dB and -12dB), how many TTIs (i.e. W×TTI ms) are required to achieve 1% BLER. In this contribution, we first provide the simulation results for SIB1-NB and SIB2-NB of BLER vs. multiple TTIs (W). And then share our view on this SIB-NB acquisition delay issue.
2 SIB1-NB and SIB2-NB Simulation Results and Observations
The simulation assumptions for SIB1-NB test of normal and enhanced coverage are given in [3], which are also shown in Table 1 blow:
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Deployment mode  In-band In-band
Number of NRS 2 2

ports {1, 2}

Propagation channel EPA1 EPA1
1_TBS{0/3/6/9} = 208bits 208bits
{208/328/440/680bi

ts}

Repetitionnumber 16 16
{4,8, 16}

Target SNRs -6dB -12dB



                  
Table 1 Simulation assumptions for SIB1-NB acquisition in RRM test
The simulation assumptions for SIB2-NB test of normal and enhanced coverage are given in [3], which are also shown in Table 2 blow:
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Table 2 Simulation assumptions for SIB2-NB acquisition in RRM test
In [3], it also suggests that:

· All the impairment margin such as DC leakage should be considered.
In this contribution, we consider an additional 2.8dB margin to accommodate all the impairment margin. Figure 1 shows SIB1-NB BLER vs. Window Length (W) simulation results for normal and enhanced coverage without margin at -12dB, and with margin at -8.8dB and -14.8dB.
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Fig.1 BLER vs. Window Length (W)
Observation 1: for a baseline NB-IoT UE using “keep trying” to decode SIB1-NB, the BLER performance is sensitive to the SNR levels. 

Observation 2: for SIB1-NB enhanced coverage without margin (i.e. -12dB), almost 10 TTIs are required to reach 1% BLER, and for enhanced coverage with margin (i.e. -14.8dB), the BLER does not decrease quickly as W increases. Given the maximum SIB1-NB “unchanged” time period is limited to 40.96s (=16×2560ms), it implies that the “keep trying” scheme would fail when SNR is too low.

Observation 3: for SIB1-NB normal coverage with margin (i.e. -8.8dB), a single TTI is enough to achieve the 1% BLER requirement.

Figure 2 and 3 show SIB2-NB BLER vs. Window Length (W) simulation results for normal and enhanced coverage test cases, respectively.
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Fig.2 BLER vs. Window Length (W)
Observation 4: for a baseline NB-IoT UE using “keep trying” to decode SIB2-NB, the BLER performance is sensitive to the SNR levels. 

Observation 5: for SIB2-NB normal coverage without margin (i.e. -6dB), nearly 70 TTIs are required to reach 1% BLER, whereas for -8.8dB, the “keep trying” scheme would fail.
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Fig.3 BLER vs. Window Length (W)
Observation 6: for SIB2-NB enhanced coverage test case, the “keep trying” scheme would fail.

Proposal: it is necessary to investigate any potential solutions to enhance SIB1-NB and SIB2-NB demodulation performance, particularly for very low SNR enhanced coverage cases.  

3 Conclusion 
In this contribution, we first provide the simulation results for SIB1-NB and SIB2-NB of BLER vs. multiple TTIs (W). And then share our view on this SIB-NB acquisition delay issue.
Observation 1: for a baseline NB-IoT UE using “keep trying” to decode SIB1-NB, the BLER performance is sensitive to the SNR levels. 

Observation 2: for SIB1-NB enhanced coverage without margin (i.e. -12dB), almost 10 TTIs are required to reach 1% BLER, and for enhanced coverage with margin (i.e. -14.8dB), the BLER does not decrease quickly as W increases. Given the maximum SIB1-NB “unchanged” time period is limited to 40.96s (=16×2560ms), it implies that the “keep trying” scheme would fail when SNR is too low.

Observation 3: for SIB1-NB normal coverage with margin (i.e. -8.8dB), a single TTI is enough to achieve the 1% BLER requirement.

Observation 4: for a baseline NB-IoT UE using “keep trying” to decode SIB2-NB, the BLER performance is sensitive to the SNR levels. 

Observation 5: for SIB2-NB normal coverage without margin (i.e. -6dB), nearly 70 TTIs are required to reach 1% BLER, whereas for -8.8dB, the “keep trying” scheme would fail.

Observation 6: for SIB2-NB enhanced coverage test case, the “keep trying” scheme would fail.

Proposal: it is necessary to investigate any potential solutions to enhance SIB1-NB and SIB2-NB demodulation performance, particularly for very low SNR enhanced coverage cases.  
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Deployment mode In-band In-band
Number of NRS ports {1, 2} 2 2
Propagation channel EPA1 EPA1

TBS (si-TB-r13) 208bits 208bits
Number of SF {1,2,...,8,10} 8 8
Si-WindowLength(*) 160 960
Si-RepetitionPattern (*) every2ndRF every2ndRF

Target SNRs -6dB -12dB



