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1. Introduction

In RAN#75 [1], a new Rel-15 work item has been approved to improved cell search and/or system information acquisition performance based on the observation results from LS [2] during Rel-13 work item phase that system information acquisition delays for Cat-M1 CE Mode B UEs are so substantial that UE Cat-M1 CE Mode B may need considerable time for handover or have to re-acquire MIB.
The agreements we have made in the previous RAN1#88bis and #89 meetings can be categorized into three parts as follows.

	Agreements:

· Techniques for system acquisition time reduction to be considered
· As for cell search latency enhancement
· 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
· As for system information acquisition latency enhancement
· 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
· Others
· 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
· Accumulation across SI modification periods


In this contribution, we provide our views on system information acquisition latency enhancement taking into account an advanced receiving algorithm considered by RAN4.
2. Discussion

2.1. Cell search

There have been discussions and efforts on cell search performance enhancement for MTC UEs at the early stage of eMTC development [3]. Power boosting of PSS/SSS which can be done transparently as an implementation solution and increasing the PSS/SSS density for eMTC UEs in coverage enhanced mode have been extensively considered by companies and it was decided to keep the current PSS and SSS based on the idea that cell search latency is likely a small part of the overall system acquisition delay and unlikely to contribute significant power saving. Furthermore increasing density of PSS/SSS would lead to degradation of spectral efficiency. Although longer cell acquisition time would affect the reselection performance, MTC UEs are most likely to be fairly static and therefore frequent reselection is not expected. According to the work item description document [1], though RAN WG1 is supposed to be the leading working group, other working groups, RAN WG1, WG2, and WG4, are involved in this agenda as well. Therefore, investigating whether or not cell search performance improvements are needed and if advanced receivers under the current specification could be introduced by RAN4 should be done prior to RAN1 work.

2.2. System information acquisition

According to LS from RAN4 [2], it was observed that it is critical to keep the system acquisition time as short as possible in challenging coverage conditions where a lot of repetition may be required. Therefore, it has been proposed to consider RAN1 enhancements such as more repetitions of the current or modified PBCH and SI transmissions in order to achieve a sufficiently short call setup time. In parallel, some other approaches which require relatively slight specification changes have been introduced, for example, advanced decoding algorithms and cross-subframe channel estimation techniques [4].
It is obvious that the more repetitions of PBCH and SI transmissions we introduce the shorter system acquisition it can be achieved. However the main downside is that spectral efficiency of MTC as well as LTE will be decreased proportionally to the number of additional repetitions. On the contrary, advanced receiver algorithms would not affect legacy system capacity much while enhancing system acquisition performance at the expense of UE complexity. On top of that, a benefit of advanced receiver is that it is most likely to be used even in the initial acquisition stage, whereas additional repetitions are not because UE is not aware of existence of it. As contributed in [4], advanced receiver can be categorized into 2 types as below according to its complexity.

· Type-1: Advanced receiver with cross-subframe channel estimation
· Type-2: Advanced receiver with cross-subframe channel estimation and joint-decoding
Based on explanation and observation results [4][5], cross-subframe channel estimation seems to contribute most to the overall performance improvements. Moreover, cross-subframe channel estimation structure could be reused for other channel demodulation while joint-decoding algorithm seems not. Besides, joint-decoding technique may need more memory and relatively complex blind decoding mechanism compared with cross-subframe channel estimation.
Proposal 1: Consider Type-1 advanced receiver equipped with cross-subframe channel estimation first until a specific amount of required performance enhancement gain is given by RAN4 and FFS on the number of subframes for cross-subframe channel estimation.
Regarding assistant information for advanced receiver type 2, it seems that indication signal at least to do with whether or not SIB1-BR contents (excluding hyperSFN information) in the current SIB1-BR modification period will be the same as one in the next SIB1-BR modification period is needed. Which can be naturally used for skipping SIB1-BR reading as well.
3. Conclusion
In this contribution, we tried to make the working scope clear so that we can take an efficient approach toward a system information acquisition enhancement.
Proposal 1: Consider Type-1 advanced receiver equipped with cross-subframe channel estimation first until a specific amount of required performance enhancement gain is given by RAN4 and FFS on the number of subframes for cross-subframe channel estimation.
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