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1 Introduction

In RAN4#80bis Meeting, the SI acquisition delay has been extensively discussed and consensus has been reached [1], [2]:
· 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. 
· 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.
For extended coverage: TSI-NB1-EC = TNMIB-NB1-EC + TSIB1-NB1-EC + TSIB2-NB1-EC, where TNMIB-NB1-EC is time for NMIB acquisition, TSIB1-NB1-EC and TSIB2-NB1-EC are time for SIB1 and SIB2 acquisition, respectively. Moreover, different types of TTI have been defined in [2] and are given below:
· MIB-NB TTI = 640ms
· SIB1-NB TTI = 2560ms
· SIB2-NB TTI is up to eNB scheduling.
Within each 2560ms SIB1-NB TTI, the SIB1-NB can be repeated 4, 8, 16 times subject to scheduling configuration information conveyed in MIB-NB. The baseline receiver uses “keep trying” approach: the decoder simply “keeps trying” to decode the transmitted frames until the decoder eventually gets lucky and decodes it correctly [2]. It implies that, if UE cannot correctly decode SIB1-NB within 2560ms, it may need to re-acquire MIB-NB’s information.

In this contribution, we first provide simulation results for SIB1-NB Test Case 3 of enhanced coverage [2], and then share our view on this SI acquisition delay issue.
2 SIB1-NB Simulation Assumptions and Results
The simulation assumptions for SIB1-NB Test Case 3 of enhanced coverage are:

In-band;

2NRS ports;

EPA1Hz;

Payload 208bits;

RL=16;

Target SNR = -12dB;
Target BLER = 1%.

Figure 1 shows the simulation results for SNR=-12dB, considering above parameters and with different “keep trying” Window Length (W×SIB1-NB-TTI). Note that, SIB1-NB TTI is 2560ms within which SIB1-NB message block would be repeated RL times. Moreover, since SIB1-NB is “unchanged” over 40.96s, it is 16×SIB1-NB-TTI and means that the maximum possible “W” is 16.
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Fig.1 BLER vs. Window Length (W), SNR=-12dB
Observation 1: To achieve -12dB target SNR under EPA-1 Hz conditions and 1% BLER, W=9 is needed. It means that a baseline UE needs to wait and “keep trying” to decode SIB1-NB over 9 times of 2560ms time period. If within any 2560ms, an UE fails to decode SIB1-NB, it needs to re-acquire MIB-NB information. In one of our parallel contribution for NPBCH demodulation performance with multiple MIB-NB TTI time period [3], it shows that 4×MIB-NB-TTI is necessary to achieve the same target SNR and BLER. Totally, the acquisition delay would be
640ms × 4 × (9 - 1) + 2560ms × 9 = 43.52s,

which already exceeds the 40.96s SIB1-NB “unchanged” time limit.

Observation 2: To potentially shorten MIB-NB + SIB1-NB acquisition delay, a UE can perform soft combining across multiple 2560ms time period.
Observation 3: Input from network vendors is desired to identify typical simulation assumptions for SIB2-NB.

Observation 4: As indicated in [1], for normal coverage, the SIB2-NB assumption uses 32 repetitions, so SIB2-NB TTI = 80ms×32 = 2560ms; while for enhanced coverage, the SIB2-NB assumption uses 256 repetitions, so SIB2-NB TTI = 80ms×256 = 20480ms. 
Observation 5: Simulation results that consider RF impairment margins are needed to finalize the SI acquisition delay discussion.

3 Conclusion 
In this contribution, we first provide simulation results for SIB1-NB Test Case 3 of enhanced coverage, and then share our view on this SI acquisition delay issue.

Observation 1: To achieve -12dB target SNR under EPA-1 Hz conditions and 1% BLER, W=9 is needed. It means that a baseline UE needs to wait and “keep trying” to decode SIB1-NB over 9 times of 2560ms time period. If within any 2560ms, an UE fails to decode SIB1-NB, it needs to re-acquire MIB-NB information. In one of our parallel contribution for NPBCH demodulation performance with multiple MIB-NB TTI time period [3], it shows that 4×MIB-NB-TTI is necessary to achieve the same target SNR and BLER. Totally, the acquisition delay would be

640ms × 4 × (9 - 1) + 2560ms × 9 = 43.52s,

which already exceeds the 40.96s SIB1-NB “unchanged” time limit.

Observation 2: To potentially shorten MIB-NB + SIB1-NB acquisition delay, a UE can perform soft combining across multiple 2560ms time period.

Observation 3: Input from network vendors is desired to identify typical simulation assumptions for SIB2-NB.

Observation 4: As indicated in [1], for normal coverage, the SIB2-NB assumption uses 32 repetitions, so SIB2-NB TTI = 80ms×32 = 2560ms; while for enhanced coverage, the SIB2-NB assumption uses 256 repetitions, so SIB2-NB TTI = 80ms×256 = 20480ms. 
Observation 5: Simulation results that consider RF impairment margins are needed to finalize the SI acquisition delay discussion.
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