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1. Introduction
During the NR SI, RAN4 has discussed on principles how to define operating bands for NR. In the latest agreed way forward [1] in RAN4#81, RAN4 agreed to further discuss how to define NR bands towards Rel-15 work.  As part of this, operators were encouraged to provide initial inputs of frequency ranges / bands for NR deployment, which would then be further discussed at RAN4#82 in February 2017.  Following RAN4#81, RAN#74 decided to consider NR bands for 5G development at the start of a single NR WI in Rel-15 [2], scheduled to be agreed in RAN#75 in March 2017.  NR AH in January 2017 had no agreement on update to way forward, but several frequency bands were brought up. [3]
This contribution provides aspects how to treat the new bands below 6 GHz, mainly stressing the need for additional flexibility in NR bands rather than narrowing down the number of bands.
2. Discussion
RAN4 and RAN plenary have now discussed different ways to structure the existing and new spectrum below 6GHz for 5G NR operation, latest discussions captured in RAN4 NR ad-hoc [3]. 
2.1 NR bands below 6GHz

Aside from the new spectrum available for 5G, it should be anticipated that a considerable amount of existing LTE spectrum will be used for NR particularly for operators anxious to maintain the coverage benefits of lower frequencies whilst realizing the benefits NR will provide.  This is no different for operator’s deployment plans during the previous evolution from WCDMA to LTE.  ALL the existing WCDMA bands specified in TS25.101, were included in the first release of LTE TS36.101 (release 8).  This allowed WCDMA bands like 12, 13, 14, 17, and 20, in TS25.101, to be deployed using LTE without a WCDMA transition phase.
In the January NR ad-hoc, RAN1 has made an agreement to allow LTE-NR co-existence with uplink sharing. [4] This allows dual connectivity UE of LTE and NR to be configured on same uplink frequency.  This supports an expectation that the LTE and NR operations in the same frequency band will be a very common deployment scenario as LTE carriers are selectively re-farmed for NR. 

Reducing the number of NR bands as compared to LTE bands may not reduce the specification & requirement complexity, since existing regional and regulatory requirements, in particular co-existence, would still need to be covered as in the existing spectrum.  Also, RF frontend designs already take advantage of available consolidation opportunities (e.g. multiband PA and multiplexer co-banding) without explicit band reduction.
Proposal 1: RAN4 to define the existing E-UTRA bands also for 5G NR using the same frequency allocation, based on operator request. 
2.2 NR/LTE additional bands considerations

Additional flexibility compared to existing bands has been brought up in different topics relating to NR operational requirements, spectrum utilization or band definition. 
The spectrum operation requirements in TR 38.913 [5] describe duplexing and spectrum flexibility.  Spectrum flexibility has not been described yet and duplexing flexibility describes to the ability of the access technology to adapt its allocation of resources flexibly for UL and DL, which has been assumed in recent RAN4 SI discussions. 
In general, as we introduce a new technology, additional spectrum flexibility is also included to address existing and new spectrum holdings, changes in the regulatory environment, which can be better addressed in the newer specification i.e. for NR.
LTE introduced CA as a means of using the operator’s diverse spectrum holding, which was not a feature in the WCDMA specifications.  In this case, we see NR offering a new approach to address these sorts of anticipated changes like shared spectrum, flexible uplink/downlink usage, asymmetrical UL/DL channel bandwidths, flexible UL/DL channel pairing within a band (or from different operating bands).  This approach will then also reduce the expected complexity in carrier aggregation, particularly in the intra-band and SDL case. 

Overall, the spectrum flexibility is an ongoing discussion, however, when moving towards defining new NR bands, these changes offering more flexibility, need to be considered.  At the very least to ensure forward compatibility.
Proposal 2: RAN4 to allow asymmetric pairing of UL & DL channel bandwidths in the same band when defining NR bands. 
Proposal 3: RAN4 to allow pairing of UL and DL bands from different operating bands when defining NR bands.

3. Proposals
Proposal 1: RAN4 to define the existing E-UTRA bands also for 5G NR using the same frequency allocation, based on operator request. 

Proposal 2: RAN4 to include asymmetric UL & DL channel bandwidths in further studies, if not already assumed. 
Proposal 3: RAN4 to allow pairing of UL and DL bands from different bands when defining NR bands.
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