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[bookmark: _Ref129681832]At RAN#75, a new WID was agreed to make further enhancements on MTC for LTE in Rel-15 [1], namely eFeMTC. One of the objectives is to reduce the cell search and system information acquisition time:
	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 this contribution, several potential techniques and mechanisms aiming at improving cell search and system information (SI) acquisition performance are discussed.
Discussion
For the initial synchronization, before acquiring any SI, a UE has to synchronize to a cell to acquire information such as cell-ID, frame structure, subframe boundary, etc., for acquiring the SI.
The SI includes MIB, SIB1-BR and other SIBs. Generally, a BL UE does not know SIB1-BR before acquiring the MIB carried in PBCH. Also, other SIBs cannot be acquired before acquiring the SIB1-BR carried in the PDSCH. Thus, speeding up the MIB and SIB1-BR acquisition seems to be the key of improving system information acquisition.
Several methods can be considered to improve the cell search and SI acquisition performance:
· Power spectral density boosting
PSD boosting is a direct way to improve cell search and SI acquisition, without using more time-frequency resources. Usually, PSD boosting is up to eNB implementation and unknown to the UE. Specification effort on PSD boosting may be useful, e.g. keeping other DL resource elements blank to borrow the transmission power, indication of the existence of PSD boosting, etc.
· Repetition
A denser transmission of signals/channels in time domain is another choice, since it allows more accumulation during a certain time. For PSS/SSS, more repetition may lead to confusion of frame/subframe timing especially to legacy UEs, thus is not recommended. For MIB, an enhanced PBCH repetition is introduced in Rel-13, which has enabled a 5 times denser MIB transmission in normal CP mode. Thus, increasing another 5 times of MIB transmission can only achieve a 3 dB gain, which may not be so efficient and needs further evaluation. For SIB1-BR, more repetitions within a modification period can also be considered. So far there are at most 16 SIB1-BR repetitions during an 80 ms period, indicated by schedulingInfoSIB1-BR carried in MIB, which may be extended for a larger repetition time.
Considering that a Rel-14/Rel-15 BL UE could have a larger DL bandwidth, repetitions in the frequency domain may also be helpful.
· Decoding techniques
Generally decoder design is a UE implementation issue. But if a decoding technique is proved to be effective, regarding the decoding rate, decoding delay, robustness, complexity, etc., some specification work may be considered to enable the technique, without harming the backward compatibility. Such work could be in RAN1 and/or RAN4.
· Other methods
Other methods, for instance, cross-subframe channel estimation, accumulation of SIB1-BR over multiple modification periods, parallel accumulation of other SIBs, etc., may be useful to shorten the cell search and SI acquisition time. More designs and evaluation results are needed to provide a clearer optimization direction. Other methods not mentioned above can also be further considered.
Proposal 1: Candidate methods for reducing cell search and system acquisition time should include PSD boosting, additional repetitions in time and/or frequency, and assumptions relating to advanced decoding techniques. UE implementation methods can also be analyzed.
Conclusions
In this contribution, several techniques and mechanisms for reducing cell search and system information acquisition time are discussed, and we make the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Candidate methods for reducing cell search and system acquisition time should include PSD boosting, additional repetitions in time and/or frequency, and assumptions relating to advanced decoding techniques. UE implementation methods can also be analyzed.
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