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1 Introduction

In RAN #76 meeting, revised WID RP-171428 on Further NB-IoT enhancements was adopted [1]. One of the objectives is latency reduction. 

Reduced system acquisition time [RAN1 lead, RAN2, RAN4] 
· Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes 
In RAN1 #90, #90bis, #91 and #92 meetings, the following agreements were achieved for reducing system acquisition time [2], [3], [4], [5]. 
· SIB1-NB can be additionally transmitted in subframe(s) other than Rel.13 existing SIB1-NB transmission subframes on the anchor-carrier.

· Additional SIB1-NBs are transmitted on subframe #3

· The periodicity of additional SIB1-NB transmissions is 20 ms and in the same radio frame as legacy transmission

· There is no signalling of the number of additional SIB1-NB transmissions

· The TBS, coding, and modulation of additional SIB1-NB repetitions are the same as the existing ones for Rel.13 SIB1-NB

· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap

· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB as valid downlink subframes only when the UE attempts to decode DCI format N0/N1 scrambled by C-RNTI in UE-specific search space or receive NPDSCH scheduled by DCI format N1 scrambled by C-RNTI in UE-specific search space.

· Additional SIB1-NB transmission can be configured by eNB, and the presence of additional SIB1-NB can be indicated by one of unused bits in MIB-NB

· FFS if additional SIB1-NB transmissions are also supported on non-anchor carriers

· For additional SIB1-NB

· For the repetition number 4 and 8, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission

· no additional SIB1-NB transmission

· For the repetition number 16, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission

· the same as that of the legacy SIB1-NB transmissions

· The following alternative is downselected for the sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission

· the coded bits that are mapped to subframe #3 used for additional SIB1-NB transmissions are generated by continuing reading from the virtual circular buffer

· The following alternative is downselected for the scrambling sequence applied to subframes for additional SIB1-NB

· Keep the same scrambling sequence as the legacy one

· For NPBCH

· Do not introduce new NPBCH repetitions

In this contribution, we discuss the remaining issues on system information acquisition improvement for NB-IoT.
2 Remaining issues on additional SIB1-NB transmission
There is still a pending issue on whether additional SIB1-NB transmission is supported on non-anchor carriers. If additional SIB1-NB can be transmitted on non-anchor carrier. Besides one bit to indicate presence of additional SIB1-NB, another of unused bits in MIB-NB is needed to indicate whether the additional SIB1-transmission is on non-anchor carrier. If additional SIB1-NB is transmitted on non-anchor carrier, the UE should retune frequently between anchor-carrier and non-anchor carrier. The joint decoding performance may be poorer than the case of additional SIB1-NB transmission on anchor carrier. Furthermore, frequent retuning may increase the power assumption and implementation complex of the UE. From the perspective of overhead, UE complexity and power saving, it is not beneficial to support additional SIB1-NB transmission on non-anchor carrier. 
Proposal 1: Additional SIB1-NB transmission is not supported on non-anchor carriers.
3 Conclusions

In this contribution, we have discussed the remaining issues on improving system information acquisition performance for NB-IoT. We make the following proposals: 
Proposal 1: Additional SIB1-NB transmission is not supported on non-anchor carriers.
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