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1 Introduction
RAN4 has received an LS [1] that lists different techniques for system acqusition reduction to be considered. RAN4 has been asked to provide feedback on the mentioned techniques regarding system acquisition time reduction for BL/CE UEs, and whether any of the techniques are already or expected to be part of Rel-14. One of the technique that has been mentioned in the LS is: 
	· 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


In this contribution, we discuss the feasibility and the discuss the potential gain of using NPSS/NSSS for improving the faster detecting the MTC cell and thereby reducing the system acquisition time. 
2 Discussion

For NB-IoT in-band or guard-band operation, the NB-IoT can be deployed within the bandwidth of an EUTRA MTC cell. EUTRA MTC cell is referred to a EUTRA cell that supports physical channels such as MPDCCH, PDSCH, PUSCH etc. and can apply repeated transmissions of physical channels. For example the UE supporting MTC operation as well as NB-IoT operation may also be capable of supporting NB-IoT operation within the BW of MTC cell (i.e. aka in-band/guard band operation of NB-IoT). In this case, the same serving eNodeB can be managing both MTC and NB-IoT. In such scenarios, 
If the same serving eNodeB is managing both EUTRA MTC cell and NB-IOT cell on the same carrier, the MTC UE may be able to identify theose NB-IOT neighbor cells. Neighobur cells are identified by reading the synchronization signals and thereafter acquiring the MIB and SIB-BR that contains system information which is essential for the device to operate in that RAT. This is broadcasted in the MIB on the PBCH channel and the system information can be acquired from the corresponding data channel. 

The current MTC requirements are much relaxed compared to legacy LTE as shown below in Table 1.
Table 1 Cell detection time for UEs of different categories

	UE category
	Gap pattern ID
	PCI acquisition delay for Cat M1/M2 UEs
	CEMode

	Higher category UEs
	N/A
	0.6 seconds
	N/A

	M1/M2
	0
	0.96 seconds
	A

	M1/M2
	1
	1.92 seconds
	B

	M1/M2
	0
	320.0 seconds
	A

	M1/M2
	1
	320.0 seconds
	B


The NB-IOT synchronization signals are transmitted over 1 PRB while the EUTRA MTC cell synchronization signals are transmitted over the center 6 PRBs. However, the NB-IOT synchronization signals are much denser than the MTC synchronization signals which means even one additional NB-IOT PRB containing NSSS can be valuable. However, it is premature to make any conclusion at this stage. RAN4 needs to instead study how much the total PCI acquisition delay can be reduced, and also investigate its feasibility, i.e. whether this can be achived without introducing any change in the current design of NB-IOT or any dependencies between the two RATs. In our understanding, it should be possible for the UE to use the received NSSS energy as such for PCI detection of MTC cell provided the cell IDs are the same. For this usage, we do not see any need for design change in the NB-IOT nor any need for signaling.
One scenario where use of NB-IOT synchronization signal can result in reduced cell search delay is when UE is in improved coverage level with respect to NB-IOT comared to MTC cell. This may be the case when the NB-IOT transmissions are power-boosted. This can also be case when different number repetitions are applied in two RATs which can result in UE being in normal coverage in RAT and enhanced coverage in the second RAT. In order to combine the synchronization signals from both, the cell IDs of the two cells may need to be the same. In other example, the UE may be able to acquire the cell ID of the MTC cell by first acquiring the cell ID of the NB-IOT cell and then deriving the cell ID of the MTC cell if the relation is known (e.g. cell offset). This could be the case if both cells are served by the same base station. 
In summary, we see potential to reduce the cell search delay of MTC cell by utilizing the NB-IOT synchronization signals in certain scenarios under certain conditions. However, RAN4 needs to further study to better understand how much the cell search performance can be improved and whether this is feasible without introducing any dependcy between the two RATs.

· Observation #1: It is possible to improve the cell search delay of MTC cell by utilizing the energy of the NB-IOT synchronizations signals in some scenarios under certain conditions. 
· Observation #2: More investigation is needed to determine the gain and feasibility without introducing any dependency between the two RATs.
3 Conclusions

Use of NB-IOT synchronization signals (NPSS/NSSS on NB-IOT anchor carrier) was identified as one of the techniques to reduce the system acquisition time of a MTC cell. In this contribution we have discussed its feasibility and the potential gain, and made the following observations: 

· Observation #1: It is possible to improve the cell search delay of MTC cell by utilizing the energy of the NB-IOT synchronizations signals in some scenarios under certain conditions. 
· Observation #2: More investigation is needed to determine the gain and feasibility without introducing any dependency between the two RATs.
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