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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 (at least MIB-NB) acquisition performance for all operation modes based on the observation results from RAN4 that cell detection and system information acquisition delays for Rel-13 Category NB1 UEs are substantial to achieve an extended coverage requirement.
In a previous RAN1 meetings, following agreements were made on the cell search time enhancement [2][3]:
	Agreements: (from RAN1#88bis)
· For reduced system acquisition time for NB-IoT, at least the following candidates can be considered
· Enhancement(s) to NPSS/NSSS

· Use of physical signal/channel in agenda item 7.2.7.1.1 (if introduced)

· Details of all solutions are FFS

· Solutions need to be backwards compatible and take care of impacts to Rel-13/Rel-14 networks
Agreements: (from RAN1#89)
· 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


In this contribution, we provide our views on cell search latency enhancement.
2. Discussion

In the previous meeting, open issues in this agenda were summarized as follows [3]:

· Use 3 additional symbols for NPSS/NSSS

· Can be considered if gain is big enough and no impact to legacy UEs

· Do not use 3 additional symbols for NPSS/NSSS 

· Concerns with respect to commonality for different modes and/or complexity

Regarding extensions of NPSS/NSSS to the unused 3 OFDM symbols in existing subframe #5 and #9 on anchor carrier for standalone and guard-band modes, performance enhancements are obviously expected in proportion to the number of additional symbols. We, however, still have a couple of concerns as below:
1) If new signal is introduced, it should be applicable to the worst case
The worst case in terms of cell detection latency is not standalone mode but in-band operation modes because NPSS and NSSS can be contaminated by CRSs in in-band operation modes. In our point of view, the main motivation of this WI is to enhance cell search and/or system information (at least MIB-NB) acquisition performance for all operation modes particularly for in-band operation modes. Thus, if RAN1 fails to come up with a solution for in-band operation modes, we are not convinced that alternative solutions only for other operation modes are needed.
2) If new signal is introduced, common design for all operation modes is desirable
If we introduce different NPSS/NSSS for different operation modes, UE implementation complexity would increase which is not desirable for NB-IoT devices. In this point of view, if we take NPSS/NSSS with unused 3 OFDM symbols, it is obvious that common design for all operation modes is not possible
Until the above concerns are adequately addressed, we’re not sure if we can continue to consider the utilization of unused 3 OFDM symbols for cell search latency enhancement.
3. Conclusion
In this contribution, we provided our views on cell search latency enhancement.
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