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1 Introduction

During RAN4#84, the need for a new terminology in regard to BS and UE channel bandwidths was discussed. In a WF, it was agreed to refer to BS channel bandwidth and UE channel bandwidth separately, instead of using the same term as is the case today. The WF left open for discussion whether the definition of channel bandwidth should be updated.
This contribution outlines how the use of BS channel bandwidth differs between LTE and NR in an attempt to clarify whether an update to the definition is needed and if so, what the definition could be.
2 Discussion

The definition of “channel bandwidth” for E-UTRA is as follows:

Channel bandwidth: RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell.

NOTE:
The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

The definition is based upon the concept of an RF carrier, which is itself rather loosely defined:

Carrier: modulated waveform conveying the E-UTRA or UTRA physical channels 

For E-UTRA, the channel bandwidth at the BS and the UE are always exactly aligned and contain a single carrier. It is not possible for the UE to receive in only part of the channel bandwidth, or for multiple carriers to be transmitted within the bandwidth. Other terms, such as “subblock” and “RF bandwidth” describe the bandwidth occupied when multiple carriers are transmitted from the basestation; channel bandwidth relates always to a single carrier.

NR will differ from E-UTRA because different UEs may simultaneously be active with different UE channel bandwidths. The same BS channel bandwidth may be used to transmit a single carrier to the UE with the full bandwidth, or a single carrier with part of the bandwidth, or several carriers to the UE.
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In this respect, defining the BS channel bandwidth as the bandwidth in which a single carrier is transmitted may not be fully correct.

In order to further consider how “BS channel bandwidth” may be defined, below are some observations about characteristics of the BS channel bandwidth:

· One or more than one carrier may be transmitted to UEs within the BS channel bandwidth

· Following the proposals and decisions in [1], the BS channel bandwidth may not correspond to any UE channel bandwidth. In this case, when a single carrier is transmitted, the carrier would never occupy the full BS channel bandwidth. As an example, if the BS channel bandwidth would be 22.5MHz, a single carrier could only operate up to 20MHz.

· From a RAN4 perspective, it may be possible to place an RF carrier for a UE that is smaller than the BS channel bandwidth anywhere within the BS channel bandwidth.
· If multiple carriers are transmitted within the BS channel bandwidth, zero guard or minimal guard relating to the channel raster may be applied between the carriers. This is different to the case where CA is applied between separate BS channel bandwidths (i.e. separate FFT/transmitters at the BS), where a guard would be needed.
· All of the subcarriers within the BS channel bandwidth need to be time, phase and frequency aligned if modulation is not applied to them. We understand that the meaning of the term “coherent” corresponds to “time, phase and frequency aligned in the absence of modulation” in this context.

· In hardware terms, it is very likely (although not essential) that all of the BS transmitter bandwidth is generated in the same transmitter

· It is also very likely that the full BS channel bandwidth is generated by a single FFT

Rather than offer another proposal for a definition, we propose that RAN4 discuss and add to this list of properties of a BS channel bandwidth with the aim of reaching a consensus definition that if flexible enough to apply for the new NR concepts.
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