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Introduction
In NB-IOT WID [2], three modes of operation are supported is agreed.
1.	‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers
2.	‘Guard band operation’ utilizing the unused resource blocks within a LTE carrier’s guard-band 
3.	‘In-band operation’ utilizing resource blocks within a normal LTE carrier
In RAN plenary, it was discussed whether guard band operation is based on standalone operation design or inband operation design. This document discusses such aspect.

[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Discussion
As summarized in [2], standalone design would allow substantial PSD boosting but to satisfy very tight spectrum mask requirement. Inband design would co-existence with LTE. Only up to modest PSD would be allowed. Because of the PSD boosting, we expect the amount of repetition can be longer in inband deployment depending on the modest power boost amount and the gain of frequency hopping, where we assume to have it at least for inband design.
Within guard band deployment, we see there are two situations. 
1) Guard band is located far from PRBs used by legacy UEs where legacy UEs would not be influenced by NB-IOT operation because the frequency position/power satisfies the blocking requirement of legacy UEs.
In this case, the legacy UEs would not be influenced by NB-IOT signal as far as NB-IOT signal would satisfy blocking characteristics defined in TS36.101. Therefore, standalone design would be feasible.
2) Guard band is located close to PRBs used by legacy UEs where legacy UEs may be influenced by NB-IOT operation because its frequency/power does not satisfy the blocking characteristics requirement. It includes the case that the frequency location is in the middle of two component carriers in the system bandwidth.
For CA cable UE, the same RF receiver could be used among multiple component carriers for intra-band carrier aggregation. The guard band may also be located in close to legacy used PRBs which may not be feasible to be blocked by UE receiver filter. In this case, the co-existence with legacy UEs receiver including dynamic range needs to be careful. The design based on inband would be desirable from PSD boosting functionality perspective. On the other hand, co-existence requirement coming from CRS, MBMS subframes and so on are relaxed because the resource itself is not used by legacy UEs.

We expect the difference of two cases would be specified as case by case of  band operation defined in TS36.101. We propose following for RAN1 discussion.
Proposal 1: From RAN1 perspective, to design inband case and standalone cases. RAN4 decides which case is applied for guard band operation for case by case.
Proposal 2: For inband design, to support the operation not to assume the existence of CRS, legacy PSS/SSS/PBCH/SIBs, legacy PDCCH region and MBMS subframes.

In eMTC, frequency hopping over the system bandwidth can reduce the number of the repetition [3] [4]. If guard-band operation allows the frequency hopping using two edges of system bandwidth, it would be worth to introduce such functionality. We think the same is applied also to inband operation.
Proposal 3: Frequency hopping is taken into account for the design of NB-IOT.
Conclusion
This document discussed the guard band operation. We propose following.
Proposal 1: From RAN1 perspective, to design inband case and standalone cases. RAN4 decides which case is applied for guard band operation for case by case.
Proposal 2: For inband design, to support the operation not to assume the existence of CRS, legacy PSS/SSS/PBCH/SIBs, legacy PDCCH region and MBMS subframes.
Proposal 3: Frequency hopping is taken into account for the design of NB-IOT.
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