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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 simultaneously).

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 conformance testing is discussed.
2 Discussion
2.1 Testing coverage and complexity considerations
Apart from the needed specification work, one of the key potential impacts of introducing a larger set of BS channel bandwidths could potentially be in the amount of testing and testing time required for achieving conformance. Furthermore, an appropriate means of ensuring sufficient test coverage in 3GPP would need to be devised.
Currently, the conformance specifications state that conformance testing should be performed for the minimum and maximum bandwidths, and a declaration made that requirement compliance is achieved for other bandwidths.

Unless otherwise stated, the test shall be performed with a lowest and the highest bandwidth supported by the BS. The manufacturer shall declare that the requirements are fulfilled for all other bandwidths supported by the BS which are not tested.

In fact, for many requirements, testing is only performed with the maximum bandwidth, e.g.

4.7.1
Base Station RF Bandwidth position for multi-carrier and/or CA testing

Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in each operating band. These are denoted as BRFBW(bottom), MRFBW (middle) and TRFBW (top). 

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

-
BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in each operating band;

-
MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in each operating band;

-
TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in each operating band.

A reason for testing both minimum and maximum bandwidths is that the testing condition may change. If the same PA output power is applied then the PSD is increased at the minimum bandwidth compared to the maximum bandwidth. For requirements that apply relative to the bandwidth edge this may change the demands on the transceiver design needed for compliance:
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In real implementations, it may be that the PA output power, PA operating point and/or linearization operation do not remain constant for all types of operation between the minimum bandwidth and the maximum bandwidth. Testing at only the minimum and maximum bandwidth points (and in particular, when tests are applied only at the maximum bandwidth) may then not provide a full coverage of all modes of basestation operation. In practice, to be able to make the declaration that all other configurations are compliant to requirements may involve further testing in addition to the basic minimum in the conformance specification.
If operating with a large number of BS channel bandwidths for NR, a further consideration is that for each channel bandwidth, a spectrum utilization (i.e. transmission bandwidth configuration) must be decided. Due to the PRB level quantization of the spectrum utilization, the requirements on filtering etc. that are implied do not necessarily remain constant or evolve linearly with changing bandwidth. Thus, finding the worst case condition for ensuring that the most difficult spectrum utilization cases is tested is nontrivial, and the worst case may differ depending on the set of supported bandwidths.
Taking these considerations into account, it becomes apparent that firstly some more investigation of what testing configurations should be captured in the conformance specifications to ensure a good and proper level of conformance testing would need to be carefully reviewed in order to support a large set of BS channel bandwidths. Secondly, the complexity compared with today of making a declaration that all configurations meet the requirements could increase very substantially in some circumstances.

Today, BS must meet the requirement for applicable CA configurations. If, for example the granularity of BS channel bandwidths would be every RB then effectively what would be required would be sufficient testing to ensure that all conceivable CA combinations would operate correctly. This would imply significantly more than the specification today.
2.2 Other impacts to the conformance specifications

Apart from the testing considerations, this section captures some considerations on other ways in which the BS conformance specifications could be impacted if a large set of BS channel bandwidths would be introduced. The considerations are based on 36.141 as a baseline; other impacts that may arise for the MSR and AAS conformance specifications have not at this stage been considered.
Declaration of channel bandwidths

Section 4.6.2 of the conformance specification currently includes a declaration of the channel bandwidths supported by the BS. This section would at least need to be updated to differentiate between the set of UE channel bandwidths and the set of BS channel bandwidths (terminology potentially subject to change) that would be supported.
Test models
Test models are listed in section 6.1 and appendices of the conformance specifications and for LTE are defined for each of the channel bandwidths. To support a large set of BS channel bandwidths, the set of test models would need to be significantly expanded, or a more flexible way of defining test models would need to be devised.

Further consideration would need to be given to how to devise appropriate test models for BS channel bandwidths that would not correspond to any individual UE channel bandwidth.

Transmitter requirements

Some areas of impact to transmitter requirements that would need attention are as follows:
EVM – the EVM window length described in the conformance specification depends on channel bandwidth and thus will require some attention and updating. Potentially a flexible means to set the window length may be needed.
Occupied bandwidth – the number of measurement points depends to some extent on the channel bandwidth; however the current specification already seems to introduce a flexible method for calculating the number of measurement points for channel bandwidth >20MHz.
ACLR - Both core and conformance requirement for ACLR in band 46 needs some attention if other channel bandwidths are to be considered
Unwanted emissions – In some circumstances, measurement bandwidths vary depending on the channel bandwidth and may need some attention.
In general, similarly to the core specifications the impact to the conformance specifications of a large set of BS channel bandwidths s limited, even though a larger set of core requirements and conformance testing is implied.

Receiver requirements:

As described in [1], the core reference sensitivity requirement assumes bandwidths that fit an integer number of 25 PRB subblocks in LTE. For NR, this approach to defining reference sensitivity would need some revision, and the revision would become more complex the larger the set of supported BS channel bandwidths. This impact to the core requirements will impact the conformance specifications for most receiver requirements.

Apart from reference sensitivity impacts, some other impacts to the core RX requirements are described in [1], that would need to be captured in the conformance specifications, such as the interferer positions for NBB and RX intermodulation.

Performance requirements
Since the receiver performance requirements capture the ability to receive from UEs, they do not need to cover any other bandwidths than the set of UE channel bandwidths.
3 Conclusion

This document has analyzed the impact to the conformance specification and testing overhead of introducing a larger set of channel bandwidths. More work is needed to establish how worst case testing conditions can be captured in the conformance specifications, and how to avoid a very large testing overhead if the granularity of BS channel bandwidths would be small.
Regarding the conformance specifications themselves, some impacts to the specification that would need to be solved have been identified. The most significant of these is development of a large enough set of test models. Apart from the test models, for the TX requirements some adjustments of conformance parameters would be needed and for RX requirements, updates to mirror the needed changes to core requirements as outlined in [1].
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