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Discussion
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: 
	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


In this contribution, we discuss the feasibility and the potential gain of using NPBCH on NB-IoT anchor carrier for improving the PBCH reading of the MTC cell. 
2 Discussion

For NB-IoT in-band or guard-band operation, the NB-IoT can be deployed within the bandwidth of a 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 order to use the PBCH from NB-IoT to improve the PBCH reading from a MTC cell, at least some of the contents should be common. UE may use the received NPBCH energy to faster decode the MTC cell MIB provided that at least some of the contents are the same. If the none of the contents are common between the two RATs, then the UE shall not attempt to decode the MIB from the NB-IoT cell at all since it becomes irrelevant. SFN number is one example of contents can may be common between the two RATs. If SFN numbers are same, or if the SFN relation between the two cells known, it may be possible to use the NPBCH energy to improve the PBCH decoding. UE may also use the acquired SI from NPBCH to determine at least parts of SI of the MTC cell. Examples of SI is MIB, SIB1, SIB1-BR, cell global ID (CGI). 
One scenario where utilization of NPBCH signal may result in reduced system acquisition time of MTC cell is when UE is in improved coverage level with respect to NPBCH comared to PBCH. 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 one example, the NB-IoT in-band cell coverage can be better than the LTE cell coverage due to e.g. power-boosting. In such case, it might be possible to gain from utilizing the NBPCH signals provided the SFN relation is known. One specific example can be to first acquire the SI from the NPBCH and then using at least part of it for determining the SI of PBCH. 

In a second example, the NB-IoT in-band/guard-band cell coverage can be equal or worse than th LTE cell coverage. In this case, the gain in utilizing the NPBCH cell can be questioned. 
Nevertheless, more investigation is needed to understand and quantify the the possible performance gain of utilizing the NPBCH for MTC. Such investigation should also study whether it is feasible to utilize NPBCH for MTC reading as per current design without any need for design change of neither NB-IOT nor MTC. More importantly, allowing use of NPBCH for further SI reduction of MTC as an option shall not introduce any dependency between the two RATs. Discussions are also needed on how to handle the UEs which are not capble of receving NPBCH. 
In summary, we see potential to improve the SI reading of MTC cell by utilizing the NPBCH of NB-IOT cell in certain scenarios under certain conditions. However, RAN4 needs to study and understand such gain and whether this is feasible without introducing any dependcy between the two RATs.

· Observation #1: It is possible to improve the SI reading of MTC cell by utilizing the NPBCH in some scenarios under certain conditions. 
· Observation #2: More investigation is needed to determine its gain and feasibility without introducing any dependency between the two RATs.
3 Conclusions

Use of NB-IOT NPBCH signals 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 SI reading of MTC cell by utilizing the NPBCH in some scenarios under certain conditions. 
· Observation #2: More investigation is needed to determine its gain and feasibility without introducing any dependency between the two RATs.
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