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Introduction
Enhancement on reduced system acquisition time for FeNB-IoT was discussed in RAN1 #88bis meeting. Evaluation metrics and simulation model are determined and the following candidate solutions are listed for further consideration:
Agreements:
· For reduced system acquisition time for NB-IoT, at least the following candidates can be considered
· Enhancement(s) to NPSS/NSSS
· Enhancement(s) to MIB-NB 
· SIB1-NB accumulation across multiple SIB1-NB TTIs (with or without specification impact)
· New mechanism allowing to skip SIB1-NB and/or SI messages and/or MIB-NB reading
· Additional SIB1-NB is transmitted on other subframes in addition to the existing SIB1-NB transmission
· Use of physical signal/channel in agenda item 7.2.7.1.1 (if introduced)
· FFS on other SIBx-NB
· Details of all solutions are FFS
· Solutions need to be backwards compatible and take care of impacts to Rel-13/Rel-14 networks
In this contribution, we discuss some details of enhancement on MIB-NB.
Discussion
The performance gap of MIB-NB reception in a single TTI between the target SNR of typical scenarios and demodulation requirements was discussed in the last meeting. Due to the performance gap, NB-IoT UE needs multiple receptions to successfully decode MIB-NB. 
One possible solution of reducing system acquisition time is to increase the density of NB-PBCH. In Rel-13 design, NB-PBCH transmission uses subframe #0 of every radio frame. Additional NB-PBCH could be transmitted in the following subframes:
· Subframe #9 in odd frames could be utilized to transmit additional NB-PBCH (while SF#9 in even frames is used for NSSS transmission). 
· Subframe #4 in odd frames could also be utilized for additional NB-PBCH transmission when SIB1-NB is transmitted in even frames. Consider that SIB1-NB could be transmitted in subframe #4 in odd frames when repetition number equals 16 and PCID is odd, the reception of SIB1-NB of neighbor cells might be impacted.
The two options could be used separately or together. More subframes configured for additional NB-PBCH transmission will improve system acquisition performance but also introduce higher overhead. Therefore support of multiple level of NB-PBCH density could be considered. For example, the first level could be SF#0 in every frame and SF#9 in odd frames, and the second level could be SF#0 in every frame and SF#9 in odd frames and SF#4 in odd frames. Different enhancement level could be configured based on scenario and traffic requirement.
With conclusions on non-anchor carrier transmission studied in Rel-14 eNB-IoT, additional NB-PBCH could also be transmitted in non-anchor carriers to reduce system acquisition time without introducing overhead for anchor carrier. This option takes effect after initial access.
Proposal 1: Additional NB-PBCH transmission in SF#4 and/or SF#9 in odd frames could be considered to reduce system acquisition time.
Proposal 2: Multiple levels of NB-PBCH density and NB-PBCH transmission in non-anchor carriers could be considered to reduce overhead.
Conclusion
This contribution discusses possible enhancement on MIB-NB to reduce system acquisition time and the following proposals are provided:
Proposal 1: Additional NB-PBCH transmission in SF#4 and/or SF#9 in odd frames could be considered to reduce system acquisition time.
Proposal 2: Multiple levels of NB-PBCH density and NB-PBCH transmission in non-anchor carriers could be considered to reduce overhead.
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