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Introduction
In RAN#75, a new work item [1] on further NB-IoT enhancements was approved. This work item includes the objective of improving system acquisition time.
In RAN1#88b, RAN1#89 and RAN1#90 the following proposals were made regarding reduced system acquisition time.
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

Agreements:
· Additional transmissions of NPSS/NSSS in subframes other than those used in Rel-13 for in-band, guard-band and standalone are not considered in Rel-15 for an anchor carrier
· FFS: NPSS/NSSS transmission using unused 3-OFDM symbols in existing subframe#5,9 on anchor carrier at least for stand-alone and guard band modes

	






Use of additional OFDM symbols for NPSS/NSSS
The main open issue regarding enhancements to synchronization is the use of additional 3 OFDM symbols for NPSS/NSSS. In [2], the only relevant observed gain is for the case of -16.6dB SNR (164dB MCL with 9dB NF). Regarding this method, we have the following concerns/comments:
- UE complexity: The NPSS processing is one of the most computational intensive steps in NB-IoT. The proposed mechanism would force the UE to hypothesize between different NPSS lengths (with and without the new symbols). Thus, the UE would need to store the time-correlation values for non-coherent combining separately for the two hypothesis. This will increase the memory requirement at the UE. Also, it is not clear if the UE will correctly detect the presence of the additional 3 symbols, which may be a problem for the frequency error estimation stage.
- Reduced benefit: In practice, the described method only offers some benefit for guard band deployments. For standalone deployments, due to higher transmit PSD, synchronization time is not an issue (90% latency = 43ms for 164dB MCL, according to [2]).

Observation 1: The use of additional OFDM symbols for NPSS increases the UE complexity (especially in terms of memory requirements)
Observation 2: The use of additional OFDM symbols seems to benefit only guard-band deployments (sync time in standalone is not an issue)
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