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1. Introduction
At RAN#71, the new study item New Radio Access Technology was approved aiming to develop a new radio access technology to meet a broad range of use cases including enhanced mobile broadband (eMBB), massive MTC (mMTC), and ultra-reliable and low latency communications (URLLC) [1]. 
During RAN1#85 meeting [2], the following agreements were achieved regarding the flexible bandwidth support in NR.  In this contribution, we discuss the minimum bandwidth for NR.
	Agreements:
· NR should support of flexible NW and UE channel bandwidth

· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

· FFS: minimum bandwidth

· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception

· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink


2. Discussions
In Rel-8 LTE, a set of carrier bandwidth {1.4, 3, 5, 10, 15, 20} MHz is supported in which 1.4MHz is the supported minimum bandwidth. In initial access, the UE by default assumes the minimum bandwidth to receive the essential signals/channels, i.e., PSS/SSS and PBCH. 
In NR, a wide range of frequency bands (e.g., ~4GHz, ~30GHz and ~70GHz) will be considered for deployment and it is expected that larger bandwidth options are available for operation compared to LTE system. Therefore, the supported minimum carrier bandwidth is expected to be larger than 1.4MHz supported by LTE. 
On the other hand, the supported bandwidth should take into account the business need that NR may re-farm 2G/3G/4G networks in the future. In most countries, the operators obtain the bandwidth larger than 5MHz for operation. It is observed that 1.4MHz and 3MHz systems are rarely deployed due to the high control overhead and low efficiency. 

Additionally, 5MHz is also a typical bandwidth used for widely deployed UMTS system. Even though CDMA2000 and TD-SCDMA may operate in a narrow bandwidth, it is expected that a group of channels will be re-farmed together for a larger bandwidth rather than a single channel. Therefore, the bandwidth larger than 5MHz is likely to be re-farmed in those bands for NR deployment.

In summary, 5MHz can be considered as the preferred minimum carrier bandwidth to be supported in the low frequency band.

Proposal 1: 5MHz is the minimum carrier bandwidth to be supported for below-6GHz.
Considering that the different bandwidth is available in different frequency band, the minimum carrier bandwidth to be supported could be dependent on the frequency bands. 
So far, high frequencies such as above-6GHz previously have been best suited for satellite or fixed microwave applications; thus, any mobile operators have not been allocated into these high frequencies. To make decision on minimum carrier bandwidth for above-6GHz, it is more reasonable to confirm the valid spectrum for mobile services rather than taking into account occupied bandwidth of LTE. 

In Nov. 2015, ITU has completed selection of 5G candidate frequency bands at WRC-15. The resolution 238 [3] includes possible additional allocations to the mobile services on a primary basis in portion(s) of the frequency range between 24.25 and 86GHz. Figure 1 shows the allocated frequency bands for the mobile services at WRC-15. The allocated frequency band is at least 1GHz especially for above-6GHz. 
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Furthermore, Federal Communications Commission (FCC) has recently allocated nearly 11GHz of spectrum above 24GHz for 5G in July 2016 [4]. The FCC adopted new rules for wireless broadband operations above 24GHz to make this spectrum available for next generation wireless services. The FCC allocated approximately 11GHz for flexible, mobile and fixed use wireless broadband, comprising 7GHz of unlicensed spectrum from 64 to 71GHz and 3.85GHz of licensed spectrum as shown in Figure 2. The Commission also adopted a Further Notice of Proposed Rulemaking (FNPRM) seeking comment on applying the same flexible use service and technical rules to another 18GHz of spectrum encompassing eight additional high frequency bands. As shown in Figure 2, the allocated frequency band is at least 200MHz considering different countries, e.g. US, China, Japan and Korea. 
[image: image4.png]0.091 Io.z

Be

'
'
'
|
L
| 20GHz 30GHz 40GHz 50GHz 60GHz 70GHz 80GHz 90GHz
'
'
'
'
'

Below 6GHz Above 6GHz

[IMT Spectrum] (1.427-1.518), (3.4-3.6) [WRC-19 Candidates] (24.25-27.5), (31.8-33.4), (37-40.5), (40.5-42.5), (42.5-43.5), (45.5-47), (47-47.2), (47.2-50.2), (50.4-52.6), (66-76), (81-86)GHz




[image: image2]
From these trend of frequency allocations in WRC-15 and FCC, it can be carefully concluded that around 100MHz is the preferred minimum carrier bandwidth to be supported in the higher frequency bands. 
Proposal 2: 80 or 100 MHz can be the minimum carrier bandwidth to be supported for above-6GHz.
3. Conclusions
In this contribution, the considerations of NR minimum bandwidth are discussed. In summary, the proposals are as follows:

Proposal 1: 5MHz is the minimum carrier bandwidth to be supported for below-6GHz.
Proposal 2: 80 or 100MHz can be the minimum carrier bandwidth to be supported for above-6GHz. 
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Figure � SEQ Figure \* ARABIC �1�. Newly allocated frequency bands for mobile services at WRC-15





Figure � SEQ Figure \* ARABIC �2�. 5G frequency allocation status for different countries (US, China, Japan and Korea)
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