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1 Introduction

During the NR ad-hoc #2 in June, the possibility of supporting a wider set of BS bandwidths within which UE carriers might be placed than the set of UE channel bandwidths was discussed. Introducing the possibility of supporting a wider set of BS bandwidths than UE bandwidths might enhance the flexibility for deploying NR in non-channel bandwidth aligned spectrum blocks (although this flexibility would be limited to situations in which there would be a sufficient number of different UEs to be served).
Potentially a new terminology, or at least adjustment of terminology would be needed. Currently a set of so-called channel bandwidths are defined that are applicable for both the BS and the UE. If additional BS bandwidths would be introduced within which all subcarriers would be coherent, then there would be a need to differentiate between bandwidths intended to be supported as channel bandwidths by the UE and bandwidths a BS would transmit coherently. A separate document discusses terminology; in this paper for convenience we refer to the BS bandwidths and “BS channel bandwidths” (to be clear, this name is temporary in this document pending a clear understanding of the correct terminology).
During the discussions in recent meetings, it was mentioned that adding additional BS bandwidths would impact core and conformance descriptions. In this document, the potential impact to core requirements is discussed.
2 Discussion

The impact to core requirements of adding additional BS bandwidths can be twofold; explicit (i.e. new or additional text is needed in the core specifications) or implicit (there is no need for a text change to the core specifications, but additional core requirements are implied). Where changes are implicit, if additional BS bandwidths are added to the list of supported bandwidths in the specifications then BS conforming to previous releases will not necessarily comply to all requirements. (Note that the specifications should be designed such that, if BS channel bandwidths are added in later releases, legacy UE operation should not be impacted).

The impact is hereby analyzed for each type of core requirement, split between general (i.e. applicable to both transmitter and receiver), transmitter and receiver. The analysis in this document uses 36.104 as a reference and does not consider any other implications in the MSR or AAS specifications.
General impact to core requirements

Spectrum utilization

Spectrum utilization has been discussed at length and now, for the set of bandwidths considered for UE channel bandwidth, an agreement is forming around proposed utilization levels. The spectrum utilization is decided based on windowing and filtering feasibility, spectral efficiency gains, impact to EVM, SEM and regulatory transmitter requirements, receiver requirements such as blocking etc. The DL requirement impacts both BS transmitter and UE receiver and the UL requirement the UE transmitter and BS receiver.

If new basestation channel bandwidths are defined, then a PRB transmission bandwidth associated with each BS channel bandwidth needs to be decided. From the BS perspective, aspects such as feasibility, EVM, spectrum efficiency, NBB etc. need to be considered. Also, consideration needs to be given to the fact that UE receiver filtering, which is based on configured UE channel bandwidth needs to function correctly considering the BS spectral utilization and that the UL performance will be limited by the UE SEM. Thus there is some link between BS and UE requirements when considering spectrum utilization.
Impact to transmitter requirements
BS Output power 
The BS output power requirement consists of declaration of a rated carrier output power per connector, which must be met to within +-2dB. The specification states that different rated carrier output power may be declared for different configurations.

The impact of additional channel bandwidths to this requirement is implicit. Different channel bandwidths may be associated with different rated carrier output declarations, which form additional core requirements. However it is unlikely that there would be any issue to meet the core power accuracy requirement even with additional bandwidths and declarations and thus the real impact to this requirement is likely to be trivial.

Transmitter off power 
This requirement is applicable to TDD systems. The requirement states that it is met considering a measurement filter whose bandwidth is set to the BS transmission bandwidth configuration, or where CA is supported the aggregated channel bandwidth. Adding additional BS bandwidths would mean that the requirement would need to be met with a larger number of measurement filter bandwidth sizes. However, for a BS supporting CA, it is not obvious that (with a reasonable granularity) this additional larger set of implied core requirements would amount to very much, since the BS would anyhow need to be able to meet the requirement for all conceivable CA configurations.
EVM 
The EVM requirement applies to individual carriers. If more BS channel bandwidths are introduced, there will be an implied requirement to meet EVM for more carrier bandwidths. In principle, PA operation and PA output power may differ for some channel bandwidths, and thus meeting the requirement for all bandwidths is not entirely obvious. It is unlikely though that meeting the EVM requirement for different BS channel bandwidths would differ too much from meeting the EVM requirement if CA would be applied in the same bandwidth.

Occupied bandwidth 
This requirement is obviously impacted by the creation of new BS channel bandwidths. Since the core text states that the requirement is met for the configured channel bandwidth or CA bandwidth, the impact is implicit. It is unlikely that meeting any additional core requirements would be difficult to achieve.
ACLR 
The ACLR requirement is implicitly affected if additional BS channel bandwidths are added, since the bandwidths of the wanted and interfering signal depend on the channel bandwidth. It is not quite obvious that the PA behavior and operating point will be the same regardless of the channel bandwidth, and thus compliance to ACLR may become more complex if more BS channel bandwidths are defined.

Operating band unwanted emissions
UEM in general is not directly impacted for bandwidth above 5MHz, but some of the additional limits would need consideration as they relate to specific channel bandwidths. When defining spectrum utilization for additional BS channel bandwidths, it would of course be essential to ensure that all operating band unwanted emissions, spurious emissions and regulatory related emissions requirements would be met.
Transmitter intermodulation  
The fact that there could be a larger set of combinations of bandwidths could have a probably relatively minor implicit impact on the transmitter IMD requirement.
Impacts to receiver requirements
Reference sensitivity 
Reference sensitivity is listed separately for each channel bandwidth, however for larger bandwidths it is defined based on 25 PRBs and is the same for each channel bandwidth. The requirement must be met individually for each consecutive set of 25 PRBs.
For NR, this concept may not work as easily since not all transmission bandwidth configurations will be multiples of 25 PRB. An alternative means will be needed to define the sensitivity requirement, and possibly different definitions for different channel bandwidths. If this would be the case, additional work would be needed to appropriately define reference sensitivity for each additional BS channel bandwidth.

Receiver dynamic range 
For the wanted signal part of the receiver dynamic range requirement, the same issue as described for reference sensitivity applied; i.e. the wanted signal is set to 25 PRB. The interferer signal is set per transmission bandwidth configuration and thus to introduce more BS channel bandwidths, further work would be needed to decide on interference levels.

Narrowband blocking 
The offsets of the interferer are defined for each channel bandwidth. If further channel bandwidths would be added, a means of correctly setting the interferer positions considering the transmission bandwidth configuration and spectral utilization would be needed.

ACS 
The offsets of the interfering signal depend somewhat on the BS channel bandwidth. For additional BS bandwidth, interferer signal offsets need calculating for each bandwidth taking into account spectrum utilization.
Receiver intermodulation 
The interferer offsets are BS channel bandwidth specific and thus would need to be calculated and added for each new BS channel bandwidth.

3 Conclusion

This document has considered potential impacts to the core specifications of supporting a larger number of bandwidths. The largest work for introducing BS channel bandwidths would be in defining spectrum utilization levels for each case. The spectrum utilization would need to consider the impact of UE filtering being related to the UE channel bandwidth as well as BS aspects.

For the transmitter side, almost all impact to the core specifications is implicit. It may be that in some cases, operating additional bandwidths could impact PA output power, operating point or linearization and thus requirements compliance. This issue in principle does not differ much if a bandwidth is supported via CA or as an additional BS channel bandwidth, however.

For the receiver side, a number of requirements will need some additional work and are explicitly impacted by the introduction of new BS bandwidths.
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