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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4 #84 meeting in Berlin, WF on spectrum utilization in wideband operation [1] is agreed in the following.
· From BS point of view, spectrum utilization in the wideband operation can be defined in the following way:
· Spectrum utilization should be defined as the same as single channel bandwidth regardless of how UE supports the wideband 
· From UE point of view, there may be two options for further study to define spectrum utilization for aggregated wideband operation
· Option 1: based on aggregated channel bandwidth
· Option 2: base on per single component carrier
· Option 3: based on the total carrier BW
In this paper, we propose that RAN4 maximize the spectrum utilization for wideband operation.
2	Discussion
There were discussions what wideband operation modes should be supported by UE in RAN4 #84 meeting. Figure 1 illustrates an example of 15kHz SCS for 20 MHz CC and 40 MHz wideband CC using the similar approach as LTE, where the spectrum utilization of each CC is the same as the single carrier spectrum utilization agreed in [2]. In LTE, the nominal channel spacing for CA is applied and thus there are unused subcarriers among CCs. According to [2], the spectrum utilization of wideband CC is greater than the narrower component carrier bandwidth. Thus, with this LTE approach, the spectrum utilization is limited by the narrower channel bandwidth.
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Figure 1 Wide operation similar to LTE CA

Figure 2 illustrates a more optimized wideband operation to achieve the maximum spectrum utilization which is the same as the wideband CC.
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Figure 2 Wide operation for maximum spectrum utilization
In this approach for wideband operation, the subcarriers are contiguously allocated for multiple CCs without guard band in the same way as the wideband CC.
Both approaches are possible from RAN1 perspective by configuring multiple BWPs in wideband operation. However, the wideband operation concept was adopted to help UE manufactures to use separate narrowband transceiver chains instead of one very large. The reason to enable wideband operation was not to relax the UE specifications. Therefore, we propose Figure 2 as the baseline when RAN4 specify the RF requirements for wideband operation. 
Proposal 1: UE RF requirement for wideband operation shall be specified for the same spectrum utilization as wideband CC.
As we have a working assumption on the floating sync and channel raster, it is possible to contiguously allocate subcarriers with an integer multiple of PRB offset among component carriers; thus, there is no need to reserve guard band among CCs.
Proposal 2: UE RF requirement for wideband operation shall be specified without guard band among CCs.
This can enable a simpler set UE RF requirement for wideband operation as the RF requirement can be reused from the single channel bandwidth such that the requirement is transparent regardless of the number of CCs. On the other hand, the LTE approach requires a separate set of requirements for a predefined nominal channel bandwidth (for each bandwidth combinations), which may not serve all operator needs and complicate the UE specification. Maximum allocation of spectrum and flexible channel deployment is more suitable to meet the operator needs.
Observation 1: UE RF spec can be simplified and operator needs are maximally met in this approach.
 
3	Conclusion
We have discussed the spectrum utilization of wideband operation. The following proposals are made.
Proposal 1: UE RF requirement for wideband operation shall be specified for the same spectrum utilization as wideband CC.
Proposal 2: UE RF requirement for wideband operation shall be specified without guard band among CCs.
Observation 1: UE RF spec can be simplified and operator needs are maximally met in this approach.
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