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1 Introduction
In RAN #76 meeting, revised WID RP-171427 on Even further enhanced MTC for LTE was adopted [1]. One of the objectives is latency reduction.

Improved latency:

· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance

In RAN1 #88bis meeting, the following techniques were discussed for reducing system acquisition time for MTC [2].
· Techniques for system acquisition time reduction to be considered:

· PSS/SSS

· Enhanced (e.g. repeated) PSS/SSS based on PSS/SSS or NPSS/NSSS design

· Use of NPSS/NSSS on NB-IoT anchor carrier

· PBCH

· Enhanced (e.g. repeated) PBCH based on PBCH or NPBCH design

· Use of NPBCH on NB-IoT anchor carrier

· Combining across 40-ms PBCH periods (unless already part of Rel-14 demodulation requirements)

· New mechanism allowing to skip MIB message reading

· SIB1-BR

· Additional repetitions of SIB1-BR

· Accumulation across SIB1-BR modification periods (unless already part of Rel-14 demodulation requirements)

· New mechanism allowing to skip SIB1-BR reading

· E.g. SI update indication or other indication in MIB or another channel

· SI messages

· Additional repetitions of SI messages

· New mechanism allowing to skip SI message reading

· E.g. SI update indication or other indication in MIB or another channel
In RAN1 #89 meeting, the following techniques were discussed for reducing system acquisition time for MTC [3].
· In addition to the techniques for system acquisition time reduction agreed to be considered in RAN1#88bis, the following technique can be considered:

· SI messages

· Accumulation across SI modification periods

In this contribution, we further discuss the techniques for reducing system acquisition time for MTC.

2 Consideration on improving system acquisition performance
In order to improve system acquisition performance, the following two options can be considered: 

· Option-1: Dependent on implementation related to receivers

Cross-subframe channel estimation can be applied for decoding of PBCH, SIB1-BR and other SIs. Power boosting and combined detection across multiple periods are applicable for decoding of PSS/SSS, PBCH, SIB1-BR and other SIs. For example, SIB1-BR accumulation across multiple SIB1-BR scheduling periods can improve SIB1-BR decoding performance. Even though SIB1-BR may change at the boundary of modification period but it is not very frequent. Simulation results in [4] show cross-subframe estimation and combined decoding across multiple 40-ms PBCH periods can significantly reduce the PBCH decoding time. Simulation results in [5][6] show cross-subframe estimation and SIB1-BR accumulations across multiple scheduling periods can reduce the SIB1-BR acquisition time. Besides, depending on final WUS/GTS signal design, WUS/GTS signal may be possible for reducing system acquisition time.

· Option-2: Introduction of additional repetitions

When PSS/SSS, MIB or SIB1-BR transmissions are doubled, the corresponding acquisition time can be approximately reduced to half. In Rel-13 eMTC, subframe#0 and subframe#9 are used for PBCH repetitions. In this case, additional repetitions of PSS/SSS or MIB only can be located in subframe#4 and subframe#5. In Rel-13 eMTC, subframe#4 and subframe#9, or subframe#0 and subframe#9 are used for SIB1-BR repetitions. In this case, additional repetitions of SIB1-BR only can be located in subframe#0 and subframe#5, or subframe#4 and subframe#5.

If additional PSS is required for acquisition time reduction, in order to reduce the negative impact (e.g., increasing the miss detection rate) on synchronization of Rel-13/14 BL/CE and non-BL/CE UEs, new PSS sequence should be considered for the additional NPSS. However, in this case, much more PSS sequence should be blindly detected by Rel-15 BL/CE UEs during initial access. Considering that detecting the additional PSS would cause more power consumption for Rel-15 BL/CE UEs, additional PSS is not applicable for initial access.

Option 1 has no impacts on RAN1 specification and would not introduce additional overhead. It is applicable for initial access. The only drawback of Option 1 is the increased UE implementation complexity. Option 2 has relatively larger specification impact. Furthermore, Option 2 needs relatively larger overhead. In this case, the system spectral efficiency and capacity may be reduced and more serious block issue would be caused which has impact on paging, RAR message and DL/UL data transmission. To achieve the same performance as Option 1, since UE needs to decode more DL resources for Option 2, more UE power consumption would be expected.

Currently, new mechanisms allowing to skip SIB1-BR and/or SI messages are being discussed in RAN2. Skipping SIB1-BR and/or SI messages reading can significantly reduce the system information acquisition time. If the skipping mechanism is adopted, necessity of additional repetitions would be further reduced. Further, it is suggested that RAN4 evaluates the performance and complexity of implementation related solutions. If implementation related solutions can meet requirement for performance and complexity, there is no need to introduce additional repetitions.

Proposal 1: Additional repetitions can be considered only if skipping SIB1-BR and/or SI messages reading mechanism is not adopted in RAN2 and implementation related solutions cannot meet the decoding requirement.
3 Conclusions

In this contribution, we have discussed solutions for the system acquisition time reduction for MTC. We make the following proposals: 

Proposal 1: Additional repetitions can be considered only if skipping SIB1-BR and/or SI messages reading mechanism is not adopted in RAN2 and implementation related solutions cannot meet the decoding requirement.
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