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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this paper, we discuss the difference of intra-band CA and wideband operation and propose what the baseline RF requirement should be for each operation.
2	Discussion
There has been a long discussion what wideband operation is specified in RAN4 RF requirement but no consensus has been reached so far. The confusions are partly due to insufficient RAN1 agreement until the last meeting so that it was difficult for RAN4 to clearly define the wideband operation. Further, there has been no common understanding on the difference between wideband operation and intra-band carrier aggregation. In this contribution, we propose the RAN4 way-forward aligned with the latest discussion from RAN1 and RAN1 perspective.
First, we consider a similar approach as LTE intra-band contiguous carrier aggregation illustrated in Figure 1. Each component carrier for BS and UE are identical. In LTE, we assume a nominal channel spacing to derive the RF requirement for intra-band contiguous CA and there is a guard band among component carriers. 


Figure 1 An example of carrier aggregation scenario
Second, we consider an approach indicated in RAN1 LS [1] where intra-band contiguous CCs can be used within a wideband CC without guard band. 


Figure 2 An example of Wide operation scenario
Several contributions pointed out both options are needed and should be specified, although the priority of the second operation was not the same among companies. It is also noted that there is no clear understanding yet what RF requirement is specified for each case and if it is the same or not.
We understand that a CA based RF requirement needs to be developed for the scenario depicted in Figure 1. For this case, the framework to specify RF requirement can be based on the intra-band contiguous CA from E-UTRA UE specifications, in particular for the frequency range 1(FR1).
On the other hand, for the wideband operation depicted in Figure 2, the coexistence requirement (such as ACLR and ACS) should be still based on the wideband CC as the splitting UE component carrier was just to ease the UE implementation but not to change the RF requirement for coexistence. The emission and blocking requirement should be based on the wideband CC requirement. The UE should conform to the single wideband CC requirement even if the aggregations of CCs within the BS carrier is made.
The following table shows the baseline assumptions for wideband operation and carrier aggregation.
Table 1 Overview of wideband operation and carrier aggregation
	
	Wideband operation
	Carrier aggregation
(intra-band contiguous)

	multiple CCs for BS
	No
	Yes

	multiple CCs for UE
	Yes
	Yes

	PRB grid
	contiguous
	non-contiguous based on nominal channel spacing.
Nominal channel spacing is FFS.

	Guard band
	zero GB
	non-zero GB based on nominal channel spacing. Nominal channel spacing is FFS.

	channel raster for BS
	one raster point
	multiple raster points based on nominal channel spacing.
Nominal channel spacing is FFS.

	channel raster for UE
	One raster point
(or possibly multiple raster points for CCs)
	multiple raster points based on nominal channel spacing.
Nominal channel spacing is FFS.

	Support of 100kHz channel raster
	No
(or FFS if there is interested companies)
	Yes

	Support of subcarrier based raster
	Yes
	Yes

	BS Transceiver requirement
	single carrier
	CA based
(LTE intra-band contiguous CA as reference)

	UE Transceiver requirement
	aligned with single carrier RF requirement of the wideband CC
	CA based
(LTE intra-band contiguous CA as reference)

	UE Spectrum Utilization
	The same as wideband CC
(only up to maximum channel bandwidth in Rel-15.)
	Per CC based



 
3	Conclusion
We have discussed the RF requirements for wideband operation and carrier aggregation. The following proposal are derived.
Proposal 1: RF requirements for wideband operation and carrier aggregation are distinguished.
Proposal 2: UE RF requirement for wideband operation shall be specified according to the single (wideband) carrier requirement.
Proposal 3 UE RF requirement for carrier aggregation shall be specified according to E-UTRA CA requirement as a starting point.
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