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1 Introduction

In last RAN4 meeting, a WF on NR sub-carrier spacing and channel bandwidth for NR was agreed [2]. Based on the WF, a range was agreed to be further studied in the WI phase for both sub 6GHzand above 6 GHz. 
· For sub 6GHz

· Maximum CBW will be further studied in range of 100MHz ~ 200MHz. 

· For above 6GHz

· Maximum CBW will be further studied in range of 100MHz ~ 1GHz. 

· Maximum CBW to be supported for NR bands will be discussed in WI phase

· Maximum CBW mentioned above may be not applicable to all bands, e.g. for low frequency bands

· In case operator has spectrum higher than the maximum CBW, CA can be used to utilize whole spectrum

· Subsets of CBW will be discussed in WI phase.

· Whether it is possible to support the maximum CBW with CA is FFS

And in RAN1#88meeting, the following agreements related to wider bandwidth operation were achieved [3]:
· From RAN1 specification perspective, maximum channel bandwidth per NR carrier is 400 MHz in Rel-15

· Note:  final decision on the value  is up to RAN4

· From RAN1 specification perspective, at least for single numerology case, candidates of the maximum number of subcarriers per NR carrier is 3300 or 6600  in Rel-15

· FFS: For mixed numerology case, the above applies to the lowest subcarrier spacing

· Note: final value for a given channel BW is up to RAN4 decision

· From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is 16

· Note that 32 is considered from RAN2 specification perspective

· The number of NR CCs in any aggregation is independently configured for downlink and uplink 

· NR channel designs should consider potential future extension of the above parameters in later releases, allowing Rel-15 UE to have access to NR network on the same frequency band in later releases

In this contribution, considerations and proposals on maximum channel bandwidth per band are provided. 
2 Discussion
In RAN Plenary#75, frequency ranges and LTE bands for NR are listed in [4]. It is noted that the NR bands will be updated in accordance with [5].
Table 2-1: Frequency ranges and LTE bands for NR in the WI

	Frequency range
/LTE band
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)

	3.3-4.2 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, KT, SK Telecom, LG Uplus, Etisalat, Orange, Telecom Italia, British Telecom, Deutsche Telekom
	new

	4.4-4.99 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, 
	new

	24.25-29.5 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, KT, SK Telecom, LG Uplus, Etisalat, Orange, Verizon, T-mobile, Telecom Italia, British Telecom, Deutsche Telekom
	new

	31.8-33.4GHz
	REL-15
	TBD
	TBD
	Orange, Telecom Italia, British Telecom
	new

	37-40 GHz
	REL-15
	TBD
	TBD
	AT&T, Verizon, T-mobile
	new

	1.427-1.518G
	REL-15
	TBD
	TBD
	Etisalat
	new

	Band 3
	REL-15
	TBD
	TBD
	CMCC, China Telecom
	new

	Band 7
	REL-15
	TBD
	TBD
	CHTTL, British Telecom
	new

	Band 8
	REL-15
	TBD
	TBD
	CMCC
	new

	Band 20
	REL-15
	TBD
	TBD
	Orange
	new

	Band 28
	REL-15
	TBD
	TBD
	Orange, Swisscom, Telecom Italia, Telefonica, Vodafone
	new

	Band 41
	REL-15
	TBD
	TBD
	Sprint, China Telecom, C-Spire, China Unicom
	new

	Band 66
	REL-15
	TBD
	TBD
	T-mobile, DISH
	new

	Band 1
	REL-15
	TBD
	TBD
	China Unicom, China Telecom
	new


2.1 Maximum channel bandwidth for existing LTE bands

Operating band range, maximum CBW and maximum aggregated bandwidth for each listed LTE band are summarized in Table 2-2. For LTE band re-farming scenarios, we believe the maximum aggregated bandwidth can well reflect the operator’s holding on spectrum. And, based on our understanding on previous discussion, [20MHz, 40MHz, 80MHz, 100MHz] are the candidates of maxim NR channel bandwidth for existing LTE band. Hence we propose,
Proposal 1: The maximum CBW is 20 MHz for Band 8, 20 and 28

Proposal 2: The maximum CBW is 40 MHz for Band 1, 3, 7, 41 and 66

Table 2-2: Bandwidth for LTE band
	LTE band
	Operating band range
	Max CBW in LTE
	Maximum aggregated 
bandwidth
	Duplex

	Band 3
	2 x 75 MHz
	20 MHz
	40 MHz
	FDD

	Band 7
	2 x 70 MHz 
	20 MHz
	40 MHz
	FDD

	Band 8
	2 x 35 MHz
	10 MHz
	20 MHz
	FDD

	Band 20
	2 x 30 MHz
	20 MHz
	-
	FDD

	Band 28
	2 x 45 MHz
	20 MHz
	-
	FDD

	Band 41
	194 MHz
	20 MHz
	40/60 MHz
	TDD

	Band 66
	70/90 MHz
	20 MHz
	20/60
	FDD

	Band 1
	60MHz
	20 MHz
	40 MHz
	FDD


2.2 Maximum channel bandwidth for new sub 6 GHz NR band
There are 3 sub 6 GHz frequency ranges in Table 2-1, which are 3.3~4.2 GHz, 4.4~4.99 GHz and 1.427~1.518 GHz. It was agreed the maximum CBW will be further studied in range of 100MHz ~ 200MHz and maximum feasible FFT size is 4096 [2]. Further larger the FFT size and subcarrier spacing, the complexity (such as clock speed or parallel operation size) will be increased consequently. E.g. in LTE the maximum sampling rate is 30.72 Msps and the corresponding sampling interval is 32.5 ns. If the maximum channel bandwidth increases to 80/100 MHz, the sampling rate shall be increased 4 times and corresponding sampling interval is 8.1 ns. It requires very fast clock speed. For sub 6 GHz, urban macro is a typical scenario which should be considered as high priority when discussing maximum CBW. As discussed in [5], 60 KHz SCS is suitable for high speed and URLLC, while 15 KHz SCS is suitable for low speed land large delay spread and 30 KHz is the intermediate value. The capability of maximum CBW for 15KHz and 30 KHz SCS is shown in Table 2-3. 
Table 2-3: SCS and carrier BW
	subcarrier spacing
(kHz)
	FFT size
	sampling rate
(Msps)
	
Potential Max BW (MHz)

	15
	2048
	30.72
	20

	30
	2048
	61.44
	40

	15
	4096
	61.44
	40

	30
	4096
	122.88
	80/100


Proposal 3: For frequency range 3.3~4.2 GHz and 4.4~4.99 GHz, with 15 KHz subcarrier spacing, the maximum CBW is 40 MHz.
Proposal 4: For frequency range 3.3~4.2 GHz and 4.4~4.99 GHz, with 30 KHz/60 KHz subcarrier spacing, the maximum CBW is 80/100MHz.

2.3 Maximum channel bandwidth for around 28 GHz and around 38 GHz
There are 3 above 6 GHz frequency ranges in Table 2-1, which are 24.25~29.5 GHz, 31.8~33.4 GHz and 37~40 GHz. It should be noted that RAN1made the following agreements for Rel-15.
· From RAN1 specification perspective, maximum channel bandwidth per NR carrier is 400 MHz in Rel-15

· Note:  final decision on the value  is up to RAN4

Considering RAN1 agreements and RAN4 WF in [2], maximum CBW will be further studied in range of 100MHz ~ 400MHz.  The final decision will be pending the conclusion of the supported subcarrier spacing(s) for above 6GHz.
3 Conclusion
Proposal 1: The maximum CBW is 20 MHz for Band 8, 20 and 28

Proposal 2: The maximum CBW is 40 MHz for Band 1, 3, 7, 41 and 66
Proposal 3: For frequency range 3.3~4.2 GHz and 4.4~4.99 GHz, with 15 KHz subcarrier spacing, the maximum CBW is 40 MHz.

Proposal 4: For frequency range 3.3~4.2 GHz and 4.4~4.99 GHz, with 30 KHz/60 KHz subcarrier spacing, the maximum CBW is 80/100MHz.
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