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1 Introduction
In this paper, we discuss how to define bands below 6GHz for 5G NR in the future.
2 Discussion 
2.1 5G NR bands below 6GHz
In latest RAN4 specification, numbers of E-UTRA bands were defined from lowest 450MHz to highest 5925MHz. However, some new WRC-15 frequency ranges are uncovered, such as 470-698MHz, 3300-3400MHz and 4800-4990MHz. 
For 5G NR, of course, new frequency bands could be defined, while legacy E-UTRA bands could also be transformed to 5G NR bands. When first version of LTE specification (Rel-8) was finished. Besides new spectrum band were defined, UTRA bands were transformed to E-UTRA ones. For operators’ point of view, it makes sense that they could refarm their spectrum for larger higher throughput, spectrum efficiency and user experience. We think the same story could also apply to 5G NR.
Observation#1: 5G NR bands below 6GHz come from two ways: newly defined bands and legacy bands.
2.2 New bands
New bands could be proposed in 5G NR WI phase, and following two alternatives may be the way to go. 
Alternative#1: define several new bands in the NR WI as example bands similar to what RAN4 had done for NB-IoT, and in the NR WI both band agnostic and band specific requirements will be defined.
Alternative#2: define each new band in separate WI whose scope is only band specific RF requirements, and band agnostic requirements will be defined in NR WI.
We prefer Alternative#2, since separate WI will not hinder the progress of the NR WI and will not waste so much time on the selection of example bands.
Observation#2: adopt one of the alternatives to define new bands in 5G NR WI
2.3 Legacy bands
When legacy bands are defined for 5G NR in the future, three alternatives may be possible:
Alternative #1: automatically define all the suitable legacy bands for 5G NR
note that “suitable” depends on the output of Observation #4& Observation #5.
This alternative could be done in the general 5G NR WI. To go with this, RAN4 must find a scalable way to transform E-UTRA band specific requirement to NR one. For example, although NR UE may have different reference sensitivity with E-UTRA UE in the same band, their difference could be a fixed value since RF performance may be similar.
Alternative #2: define the legacy bands for 5G NR based on companies’ demand in general NR WI
This alternative is similar to Alternavite#1 for new bands.
Alternative #3: define the legacy bands for 5G NR based on companies’ demand in separate WI
This alternative is similar to Alternavite#2 for new bands.
Observation#3: adopt one of the alternatives to define legacy bands in 5G NR WI
2.4 Applicability for 5G NR bands
5G NR aims to adopt larger bandwidth than E-UTRA, and it was agreed in RAN1 that“largest component carrier bandwidth not smaller than 80 MHz for at least one numerology is supported”. However, no agreement was made for the smallest component carrier bandwidth. In TS 36.101, band 30 and band 31 only have 2x10 MHz and 2x5 MHz respectively. Whether these bands with small total bandwidth could be suitable for 5G NR will depend on smallest component carrier bandwidth. 
Observation#4: whether E-UTRA bands with small total bandwidth could be transformed to 5G NR band will depend on smallest component carrier bandwidth.
FDD SDL bands, such as band 29, 32, 67 and 69, were defined for E-UTRA carrier aggregation operation. It is expected that similar feature will also apply to 5G NR. However, we are not sure whether it could be finished in the first phase of 5G NR WI (Rel-15). Legacy SDL bands could be transformed to 5G NR band as long as CA like feature is done for 5G NR. 
Observation#5: Legacy SDL bands could be transformed to 5G NR band as long as CA like feature is done for 5G NR.

3  Conclusion 
Observation#1: 5G NR bands below 6GHz come from two ways: newly defined bands and legacy bands.

For new bands:
Alternative#1: define several new bands in the NR WI as example bands similar to what RAN4 had done for NB-IoT, and in the NR WI both band agnostic and band specific requirements will be defined.
Alternative#2: define each new band in separate WI whose scope is only band specific RF requirements, and band agnostic requirements will be defined in NR WI.
Observation#2: adopt one of the alternatives to define new bands in 5G NR WI

For legacy bands:
Alternative #2: define the legacy bands for 5G NR based on companies’ demand in general NR WI
Alternative #3: define the legacy bands for 5G NR based on companies’ demand in separate WI
Observation#3: adopt one of the alternatives to define legacy bands in 5G NR WI

Observation#4: whether E-UTRA bands with small total bandwidth could be transformed to 5G NR band will depend on smallest component carrier bandwidth.
Observation#5: Legacy SDL bands could be transformed to 5G NR band as long as CA like feature is done for 5G NR.
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