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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this paper, we discuss the open issues on subcarrier spacing and channel bandwidth as summarized in WF [1], in which the following summary table is presented. Min and Max channel bandwidth agreed in [2,3] are already reflected, but there are still options for minimum channel bandwidth for each SCS.
	Frequency range
	SCS (kHz)
	Min CHBW (MHz)
	Max CHBW (MHz)

	Range 1
	15
	5
	50

	Range 1
	30
	Option 1: 5MHz
Option 2: 10MHz
	100

	Range 1
	60
	Option 1: 10MHz
Option 2: 20MHz
	100MHz

	Range 2
	60
	50
	200

	Range 2
	120
	50
	400MHz


NOTE: These agreements and the following open issues agree to the data channel, not the PSS/SSS

2	Discussion
The following subcarrier carrier spacings have already been agreed for NR [4].
· SCS supported for bands below 1 GHz: 15 kHz, 30 kHz (support of 60 kHz pending RAN1 check)
· SCS supported for bands between 1GHz and 6GHz: 15 kHz, 30 kHz, 60 kHz
· SCS supported for bands above 24GHz and below 52.6GHz: 60 kHz, 120 kHz, 240 kHz for control (e.g. SS signals) but not for data

LS reply [5] indicates that the support of 60kHz for bands below 1GHz is not confirmed in RAN1. Thus, we exclude it in the following discussion.
For the minimum channel bandwidth of Range 1, two options remain either 5 or 10MHz for 30kHz SCS and 10 or 20MHz for 60kHz SCS in WF [1]. To support better spectrum utilization than LTE, it is not recommended to use the wide SCS for narrow channel bandwidths [6]; thus, we propose the option 2. This is also consistent with the request from RAN1 [7] to support minimum carrier bandwidth of 10MHz to accommodate SS Block with 30kHz SCS.
Therefore, we propose the following minimum channel bandwidths for 30 and 60kHz SCS.
Proposal 1: Minimum channel bandwidth for 30kHz data SCS is 10MHz for the frequency range below 6GHz.
Proposal 2: Minimum channel bandwidth for 60kHz data SCS is 20MHz for the frequency range below 6GHz.

The LS from RAN1 [7] also requests the minimum carrier bandwidth of 100MHz to accommodate SS Block with 240kHz SCS for the frequency range from 24 to 52.6 GHz. So far, RAN4 has agreed 50MHz minimum channel bandwidth as summarised in Section 1. Also 60 and 120kHz are the assumption for data SCS for the bands 24 to 52.6GHz [4].
As already agreed in RAN4, the set of supported NR bandwidths for each frequency band will be band specific [2] and 50MHz is the absolute minimum applied to the frequency range 24-52.6GHz. However, the minimum supported bandwidth is specific to each band and can be 100MHz.

Observation 1: Minimum channel bandwidth for each NR band is a band specific decision in RAN4.

For the bands with 240kHz SS block SCS, the channel bandwidth shall be larger than 69.12MHz because PSS/SSS/PBCH occupies 288 subcarriers [9]. For the bands with 30kHz SS block SCS, the channel bandwidth shall be larger than 8.64MHz. 
SS block SCS is also a band specific decision in RAN4; each band shall be specified with a single SS block SCS. If these SS block SCS suggested by RAN1 are selected, i.e., 240kHz or 30kHz, then we propose that the minimum channel bandwidth is at least 100MHz or 10MHz, respectively, for these bands. RAN1 requests can be supported in this way and therefore the agreement in [1] does not need to be modified.

Observation 2: SS block SCS for each NR band is a band specific decision in RAN4.
Proposal 3: Minimum channel bandwidth for NR bands with 30kHz SS block SCS shall be at least 10MHz.
Proposal 4: Minimum channel bandwidth for NR bands with 240kHz SS block SCS shall be at least 100MHz.

We earlier proposed the supported channel bandwidth sets for Rel-15 [8] and further discussion took place in RAN4#83 meeting. The following channel bandwidth set is proposed as the starting point for Rel-15 so that the set of RF requirements for UE and BS are specified.
Proposal 5: We propose to use the following table as a starting point for defining NR channel bandwidths in Rel-15.

	
	Frequency range
	SS block SCS
(kHz)
	Data SCS (kHz)
	Supported CHBW set (MHz)

	 Range 1
	0 – 6 GHz
	15
	15
	5, 10, 15, 20, 25, 40

	
	0 – 6 GHz
	30
	15
	10, 15, 20, 25, 40

	
	0 – 6 GHz
	15
	30
	10, 15, 20, 25, 40, 50, 80, 100

	
	0 – 6 GHz
	30
	30
	10, 15, 20, 25, 40, 50, 80, 100

	
	1 – 6 GHz
	15
	60
	20, 25, 40, 50, 80, 100

	
	1 – 6 GHz
	30
	60
	20, 25, 40, 50, 80, 100

	 Range 2
	24 – 52.6 GHz
	120
	60
	50, 80, 100, 200

	
	24 – 52.6 GHz
	240
	60
	100, 200

	
	24 – 52.6 GHz
	120
	120
	50, 80, 100, 200, 400

	
	24 – 52.6 GHz
	240
	120
	100, 200, 400

	
	FFS
	240
	240
	100, 200, 400



Noted that the 240kHz data SCS is not a working assumption for 24-52.6GHz bands and may be used for higher frequency bands to support wider contiguous spectrum, thus, it would be reasonable to set the wider minimum channel bandwidth such as 100MHz. This can be included in Rel-15 specifications as a place holder, even though we do not introduce a corresponding NR frequency band.
3	Conclusion
Proposal 1: Minimum channel bandwidth for 30kHz data SCS is 10MHz for the frequency range below 6GHz.
Proposal 2: Minimum channel bandwidth for 60kHz data SCS is 20MHz for the frequency range below 6GHz.
Observation 1: Minimum channel bandwidth for each NR band is a band specific decision in RAN4.
Observation 2: SS block SCS for each NR band is a band specific decision in RAN4.
Proposal 3: Minimum channel bandwidth for NR bands with 30kHz SS block SCS shall be at least 10MHz.
Proposal 4: Minimum channel bandwidth for NR bands with 240kHz SS block SCS shall be at least 100MHz.
Proposal 5: We propose to use the following table as a starting point for defining NR channel bandwidths in Rel-15.

	
	Frequency range
	SS block SCS
(kHz)
	Data SCS (kHz)
	Supported CHBW set (MHz)

	 Range 1
	0 – 6 GHz
	15
	15
	5, 10, 15, 20, 25, 40

	
	0 – 6 GHz
	30
	15
	10, 15, 20, 25, 40

	
	0 – 6 GHz
	15
	30
	10, 15, 20, 25, 40, 50, 80, 100

	
	0 – 6 GHz
	30
	30
	10, 15, 20, 25, 40, 50, 80, 100

	
	1 – 6 GHz
	15
	60
	20, 25, 40, 50, 80, 100

	
	1 – 6 GHz
	30
	60
	20, 25, 40, 50, 80, 100

	 Range 2
	24 – 52.6 GHz
	120
	60
	50, 80, 100, 200

	
	24 – 52.6 GHz
	240
	60
	100, 200

	
	24 – 52.6 GHz
	120
	120
	50, 80, 100, 200, 400

	
	24 – 52.6 GHz
	240
	120
	100, 200, 400

	
	FFS
	240
	240
	100, 200, 400
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