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1 Introduction

During RAN4#83, a Way Forward was agreed on channel bandwidths in [1]. Together with previous agreements, the WF captures a number of aspects of channel bandwidth allocation. In particular, the ability to support UEs whose largest supported channel bandwidth is smaller than the basestation bandwidth is of importance. 
Some aspects of the basestation allocation were not captured completely in the Way Forward. This paper highlights the additional BS related considerations.
2 BS coherency range
As agreed in the WF, it may be that a UE whose largest supported bandwidth is smaller than the BS channel bandwidth is supported using CA, or simply a subset of the BS channel bandwidth.
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For both cases, aspects of BS architecture may impact how UEs may be allocated and should be taken into account. Specifically, it may be the case that for a wide bandwidth, the BS does not transmit the entire bandwidth as a set of coherent subcarriers. For example, if the full bandwidth is supported by means of two transmit chains, there may not be coherency between the chains.
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To describe the bandwidth that can be supported by coherent subcarriers, the term “BS coherency range” (or a similar suitable term) may be introduced. A BS coherency range is a range of subcarriers that are coherent at the BS transmitter/receiver. In the example above, the BS has 2 coherency ranges, each covering half of the band. In principle, there is no reason that coherency ranges may not overlap.

Importantly, a carrier transmitted to a UE must consist of coherent subcarriers. Thus, any individual carrier must fit completely within a single BS coherency range. In the case of UEs whose channel bandwidth is smaller than the BS channel bandwidth, such UEs must be configured to transmit/receive within the BS channel bandwidth, or at least within the BS coherency range.
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In the case of carrier aggregation, a zero guard band can be supported if both carriers are within a BS coherence range. If the carriers belong to different coherency ranges, a small guard between the carriers may be needed, although potentially the guard can be created by the scheduler.
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3 Impact on RF requirements of supporting additional coherency ranges
There has been some discussion about the possibility of enabling a more optimized usage of available spectrum by means of allocating overlapping carriers to different UEs within an operator’s spectrum. Support of such an allocation would clearly impact some RAN1 aspects such as L1 signaling channels etc. and would need to be considered carefully in RAN1 and RAN2.
From the perspective of RAN4 work, a key consideration would be the impact of such a strategy on RAN4 BS and UE RF requirements and testing overhead. Clearly, any such operation would need to take place within a BS coherency range as defined in the previous section.

Creating UE requirements for unknown channel allocation possibilities is not feasible without a massive testing overhead. Thus, we assume that from a UE perspective, regardless of how a UE would be allocated within a BS coherency bandwidth the UE would fulfil a set of RF requirements corresponding to its allocated channel bandwidth.

From the BS perspective, there is an issue that BS requirements are defined in terms of carriers; for example:

· Spectrum utilization will need to be defined relative to channel bandwidth

· Transmitter requirements rely on the operation of test models that are defined with respect to channel bandwidth

· Receiver requirements such as ACS, NBB are defined with respect to channel bandwidth

With this type of operation, the BS in effect operates a large number of overlapping carriers. Since subcarriers may be shared by several carriers, the scheduling algorithm must take care that subcarriers are only transmitted to a single UE on a single carrier.
In terms of RF requirements, at least two possibilities could be envisaged for ensuring correct BS operation:

· BS requirements apply per carrier with the possibility of simultaneous overlapping carriers
If RF requirements would be defined in this manner, the per carrier requirements would remain defined in the same manner as today, but would be applicable whilst multiple simultaneous carriers would be operated. However, applying RF requirements in such a manner would prove extremely difficult and complex. Requirements relating to multi-carrier transmission such as CACLR would need to be carefully defined. Furthermore, test models would need to be specified in such a manner as to be clear about how subcarriers belonging to multiple carriers should be allocated. It would not be clear whether a large number of potential scheduling configurations would need to be tested, nor what the maximum carrier configuration for testing purposes would be.

· BS requirements are applied to the BS coherency range rather than to carriers

BS requirements could potentially be applied to the BS coherency range rather than to carriers. This would allow for introduction of BS coherency ranges that would be larger than the maximum channel bandwidth of any individual UE.

The amount and cost of BS testing would increase in direct proportion with the number of BS coherency ranges that could be configured and would need to be tested. Thus, care would need to be taken in considering the number of BS coherency range possibilities to the specifications. In principle, it would make sense to keep the set of BS coherency ranges the same as the set of channel bandwidths in release 15, but consider creating the possibility to add more BS coherency ranges on a band specific basis in later releases if needed.

Creating a BS coherency range would require requirements and test models to be devised for the coherency range and a spectrum utilization level to be agreed. These could be decided at the time of introduction of the coherency range. 

4 Conclusion

This document considers additional aspects relating to BS requirements for supporting NR. In particular, for supporting CA with zero guard between carriers or flexibility to position a UE carrier across 2 subcarriers, a separate concept of a BS coherency range would be needed. 
BS coherency ranges would need to be supported with appropriate BS requirements and testing. For this reason, the number of BS coherency ranges within a band would need to be kept to a manageable level. 

For release 15, it is proposed that the set of BS coherence ranges is assumed to be the same as the set of channel bandwidths. This will facilitate development of NR requirements within the tight rel-15 timescales. However, the possibility for adding additional BS coherency range possibilities in a future release on a per band basis should be considered further and if possible, enabled in the specifications.
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