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Introduction
In RAN1#87, following agreements are made for carrier aggregation / dual connectivity:
Agreements:
· For phase 1, carrier aggregation/dual connectivity operation within NR carriers over e.g. around 1GHz contiguous and non- contiguous spectrum from both NW and UE perspectives is supported
· [4 - 32] should be assumed for further study of the maximum number of NR carriers
· RAN1 will try to decide the exact number in this week
· Cross-carrier scheduling and joint UCI feedback are supported
· Per-carrier TB mapping is supported
· FFS TB mapping across multiple carriers

In this contribution, we provide our view on the maximum number of component carriers.
Discussion
Reviewing carrier aggregation of LTE firstly, up to 5 CCs is supported to comply with requirement of IMT-Advanced (≥ 40 MHz) as well as 3GPP requirement in Rel-10. It enables also to combine smaller channel BW of various frequency band. In Rel-13, it is enhanced up to 32 CCs for a single UE. This large number of aggregation may be needed to enable large bandwidth for example 160 MHz on unlicensed band by aggregating 20 MHz channels in addition to PCell (and SCell(s)) on licenced carrier with room for further aggregation.
With this, LTE Rel-13 supports up to 640 MHz channel bandwidth and up to 25 Gbps DL throughput in theory. On the other hand, aggregating large number of component carriers has also drawbacks, e.g.
· large number of DCI to be monitored
· large payload size of HARQ-ACK feedback
· large number of CSI feedback
These drawbacks would have impact on, e.g. power consumption of UE, UL coverage, UL capacity. Considering drawbacks of LTE, it is not clear supporting large number of aggregation would be preferable in NR. And also considering a CC may support much wider bandwidth in NR, NR UE would not necessarily be required to support aggregating the same level of number of CCs as LTE.
In NR, around 1 GHz contiguous channel may be available in high frequency band and should be supported. For such high frequency band, higher subcarrier spacing would be used. For example, 320 MHz channel bandwidth was proposed as maximum channel bandwidth of a component carrier. In the case, 960 MHz channel bandwidth can be supported by aggregating 3 component carriers. For less channel bandwidth, for example ~ 200 MHz, ~1GHz channel BW can be supported by aggregating ~5 component carriers.
[bookmark: _GoBack]For unlicensed carrier operation on 5 GHz band, for example, NR could support 160 MHz channel BW with one or two component carriers if 120 kHz or 60 kHz subcarrier spacing is used. On the other hand, LTE requires 8 CCs to utilize 160 MHz channel BW in addition to licenced carrier.
In NR, it seems that necessity to aggregate more than 8 CCs would be smaller than LTE. Therefore, in our view, up to 8 component carriers could be a good candidate for carrier aggregation in NR.
Conclusion
Proposal:
Up to 8 component carrier could be a good candidate for carrier aggregation / dual connectivity in NR.
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