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1. Introduction
The requirement of mmWave channel bandwidth was discussed in RAN4 #83 and a way forward (WF) was agreed [1], in which the Channel Bandwidths (CHBW) for Sub-Carrier Spacing (SCS) were as below,
	Frequency range
	SCS (kHz)
	Min CHBW (MHz)
	Max CHBW (MHz)

	Range 2 (>24GHz)
	60
	50
	200

	Range 2 (>24GHz)
	120
	50
	400


In addition to agreement above, some other possible channel bandwidths should be considered in Release 15 NR. We provide our views from our plan in this paper.
2. Discussion
2.1 mmWave channel bandwidths

For appropriate management of mmWave services in the future, efficient utilization of spectrum fragments should be part of the NR specification. Operators desire that NR design supports larger channel bandwidths to reduce NR system overhead and bring down the specification efforts and also expect suitable NR channel bandwidths to allow flexible band operation. For this, more alternative channel bandwidths between 50 and 400MHz become essential to realistic operations. For effective utilization of spectrums, it is necessary to add both 100 and 200MHz into the set of channel bandwidths in Release 15 NR based on the spectrum distributions in different regions.  

In addition to requirement above, May 2017 RAN1 also discussed the requirement of SCS and identified benefits from utilizing a larger SCS in SS block. The agreement of RAN1 regarding the SS block bandwidth and minimum carrier bandwidth was [2],
Agreement: RAN1 sends an LS to RAN4 informing them that because of the inability of the 50MHz minimum carrier bandwidth to support SS Blocks with 240kHz SCS, RAN1 is requesting that a minimum carrier bandwidth value of 100MHz is supported in addition to 50MHz in order to accommodate SS Blocks with 240kHz SCS for bands, where appropriate in the frequency range from 24 GHz to 52.6 GHz
To align the requirements above, we request RAN4 to add both 100 and 200MHz channel bandwidths in Release 15 NR.
Proposal 1: RAN4 should support 100MHz minimum channel bandwidth in addition to 50MHz, and allow operators to make decision for their network with either 100 MHz or 50 MHz as minimum channel bandwidth depending on the deployment needs.
Proposal 2: RAN4 should support 100, 150 and 200MHz, in addition to 50 and 400MHz channel bandwidths in Release 15 NR specs. 
We believe it is useful to continue to consider an operating bandwidth wider than 400MHz in operation of future mmWave frequency spectrums. To support this, a number of possible approaches could be considered, and we encourage companies to provide further proposals in future releases.
Proposal 3: RAN4 should continue to consider the 800MHz channel bandwidth or larger in future releases. 

2.2 mmWave Carrier Aggregation
In 4G LTE specification development, a significant effort of RAN4 is to increase bandwidth. This work allows using the spectrum fragments for high data rate from multiple LTE carriers.

In real NR operation, because of spectrum fragments, operators may or may not allow operate services over the maximum channel bandwidth. This limitation would lead to the necessity of aggregating multiple CCs if there is a need to support wider bandwidths although we fully understand the CA operation may create additional overhead and complicate the specifications for increasing the number of carrier combinations. 

In order to support a larger NR bandwidth, the intra-band CA should be part of Release 15 requirements. Especially, when a larger bandwidth is added in future (releases), the legacy UEs that supported this bandwidth through CA defined in an earlier release should be able to operate in the entire aggregated bandwidth.
Proposal 4: RAN4 should support the feature of intra-band carrier aggregation in Release 15 for NR, and the aggregated maximum channel bandwidth of 400MHz for mmWave should be under the assumption, including following scenarios, 

· Intra-band CA50+50 (non-contiguous)

· Intra-band CA 100+100 (non-contiguous)

· Intra-band CA 150+150 (contiguous and non-contiguous)
· Intra-band CA 100+200 (contiguous and non-contiguous)
· Intra-band CA 200+200 (non-contiguous)
3. Conclusion
In this paper we have discussed about the requirements of minimum, maximum channel bandwidths and carrier aggregation for NR. The following proposals are made in order to allow the introduction of Release 15 NR,

Proposal 1: RAN4 should support 100MHz minimum channel bandwidth in addition to 50MHz, and allow operators to make decision for their network with either 100 MHz or 50 MHz as minimum channel bandwidth depending on the deployment needs.
Proposal 2: RAN4 should support 100, 150 and 200MHz, in addition to 50 and 400MHz channel bandwidths in Release 15 NR specs. 

Proposal 3: RAN4 should continue to consider the 800MHz channel bandwidth or larger in future releases. 

Proposal 4: RAN4 should support the feature of intra-band carrier aggregation in Release 15 for NR, and the aggregated maximum channel bandwidth of 400MHz for mmWave should be under the assumption, including following scenarios, 

· Intra-band CA50+50 (non-contiguous)

· Intra-band CA 100+100 (non-contiguous)

· Intra-band CA 150+150 (contiguous and non-contiguous)
· Intra-band CA 100+200 (contiguous and non- contiguous)

· Intra-band CA 200+200 (non-contiguous)
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