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1 Introduction

During the RAN4 ad-hoc on NR a number of potential new requirements for NR were discussed. A WF listed the proposals and collected some arguments for/against each requirement. It will of course be necessary to decide whether to create new requirements and to select the requirements that should be created.
We believe that before discussing in more detail the pros and cons of each potential requirement, it is important to take a step back and ask/answer some more underlying questions about the scope of the RAN4 specifications and the goals of such requirements. Doing so will simplify the process of deciding which requirements should be included.

We emphasize that this contribution is not intending to express a view for or against introducing any of the new requirements; it’s aim is to raise some questions to enable an orderly discussion.
2 Discussion

Are the proposals aimed at systems below 6GHz or at mm wave systems ?

The WF from RAN4#81 [1] explicitly stated that the goal of the discussion would be to examine new types of requirement for mm wave systems. During the ad-hoc, some of the proposals stated that they were also targeting systems operating at below 6GHz. It is fine to discuss below 6GHz, but we would like to clarify the scope of the discussion. Furthermore, for each of the proposed new requirement types, it would be useful to capture whether the requirements are targeting below 6GHz, above 24GHz or both.

What is the underlying concern about system performance that the requirement is aiming to capture ?

The principle purposes of the RAN4 specifications today are (i) to ensure that different operators and systems can coexist, (ii) that an appropriate split between UEs and basestations can be made for some parameters, (iii) that UEs behave in known ways with respect to the network and can expect certain behaviors from basestations, (iv) that a certain level of UE performance is guaranteed and (v) (to a certain extent) that a certain minimum level of basestation performance is provided. It should be noted that there is less need to mandate minimum basestation performance in 3GPP specifications since, unlike UEs, basestations are within the direct control of network operators. Nonetheless, providing some minimum performance in the specifications is a useful thing.
For any new requirement, it would be useful to understand (i) which particular aspect of BS/network behaviour is intended to be regulated by the requirement and (ii) which of the above purposes of RAN4 specifications the requirement relates to. Furthermore, whether the requirement directly or indirectly captures the concerned BS/network behaviour. 
It is also useful to consider whether the concerned aspect of network performance is applicable for all types of deployment scenario.

Taking an example from the current requirements, the aspect of network behavior that is regulated by the ACLR requirement is regulating throughput loss due to cross network interfence when networks are co-located. This relates to the aim of the specification to ensure that different operators and systems can co-exist.

As an example, a requirement on sidelobe suppression has been discussed. It would be good to identify what the underlying issue that should be controlled by the requirement is; is it related to throughput loss due to interference between multiple beams from the same basestation, or to potential throughput loss due to interference between different sites, or to potential corruption of UE RRM algorithms, or something else ?  Or is it more generally, throughput performance impact due to the construction of the antenna array ? And does setting a minimum requirement on sidelobe suppression fully address the motivating concern in all circumstances ? (This may not be the case if, e.g. in some circumstances throughput would be impact by other factors than the sidelobe level, or possibly designing for low sidelobe level would conflict with another aspect that would impact throughput).
Also to consider is, if the concern is interference between sites, is interference due to sidelobes from other sites a problem for all types of node and deployment, or rather in specific situations; if the latter it may be preferable not to design high sidelobe suppression for scenarios in which it would not be needed.
Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ?

RAN4 captures minimum performance for a limited number of RF, RRM and performance aspects. Typically, a basestation vendor will test a larger amount of aspects of basestation performance than mandated by RAN4. Furthermore, before making a decision to roll out a network an operator is likely to be interested to obtain data and tests for aspects that are outside of the scope of RAN4; for example as part of a trial campaign.
There are some circumstances where it is actually not useful to set a standardized requirement, because it is either necessary or it is more useful to specify and test a parameter in a manner that is customized to a particular basestation or operators network environment. Specifying some things in 3GPP could lead to false design targets, or unnecessary test expense (since tests will anyhow be carried out in a more appropriate vendor or operator specific manner afterwards). A good guide as to whether a requirement is useful to standardize is to consider the purposes of 3GPP requirements as described above and understand whether the requirement fulfils one of these purposes.
As an example, basestation scheduling algorithms are not subject to RAN4 requirements. The reason for this is that setting requirements would restrict the ability of vendors to be innovative and optimize scheduling according to their BS architecture and capabilities and envisaged deployment scenario, and potentially also not relate to operator specific traffic and link conditions. Scheduling performance does not relate to the key purposes of the RAN4 specifications. However, vendors will have their own specific customized tests to ensure that scheduling reaches performance targets in their products.
Are we aiming at general requirements that can be applied to any kind of basestation or at requirements relating to particular types ?

Many of the RF requirements specified in RAN4 apply to all basestations, or at least to all basestations of the same class. As has been pointed out in several contributions in the previous meeting, both basestation implementations and approaches to beamforming are likely to vary (for example, from analogue beamforming based on a fixed grid of beams to baseband reciprocal beamforming approximating an Eigenvalue decomposition of a complex channel matrix). In our view, it would be very unfortunate if the RAN4 specifications would limit the room for innovation in BS design and beamforming algorithms (more unfortunate than limiting innovation with scheduling algorithms) and impose standardized beamforming approaches. Thus to enable flexibility of implementation, there are two types of approaches:
· Design requirements for certain common implementations and scenarios (but allow for other types of implementation/scenario that would not be compliant with the requirements)

· Base the “requirements” on a set of declarations and meeting the declarations.

The first option is somewhat akin to the demodulation requirements where, for example requirements exist for BS implementing 8RX or IRC, but do not mandate that 8RX or IRC be used. Potentially requirements for more and different implementations could be added as time goes on, although it would be important that prior standardization of requirements in 3GPP would not preclude any new implementation of beamforming. 

The second option is considered further together with the next question.

Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?
If the second option mentioned in the question above would be selected, then to accommodate arbitrary beamforming, the new requirements would most likely be based on a set of declarations (somewhat like the EIRP accuracy requirement in 37.105). This would potentially also be true of the requirements on non-beam shape aspects such as beam switching time; the beam switching time should not be mandated to be the same between a node envisaged for static scenarios and one in which users move.

If requirements are developed that are a set of declarations with a requirement to achieve the declarations in a test, then in effect what is created is no longer minimum requirements, but rather a standardized manner of making certain declarations about BS behavior and testing them. To create such frameworks might well be useful for the industry, but it would represent a departure from the traditional work of RAN4 in setting minimum requirements and there should be a conscious decision to broaden the scope of RAN4 in such a manner.

Can and should the requirement be tested in a standardized manner ?

Up to Release 13, the ability and usefulness of testing RAN4 requirements in a standardized manner that would be repeatable across different laboratories and on different BS equipment has been obvious; conducted interfaces are straightforward to standardize and calibrated test gear is available from several vendors. In Release 13, the first OTA BS tests were introduced. Several solutions to testing were identified, although in this case evaluation of the measurement uncertainty and test tolerance was more difficult and the applicability of different test methods depends in some cases on the type of basestation.
For advanced test setups aimed at measuring complex beam patterns or dynamic behaviours of beamforming, standardization of test tolerances is likely to be more challenging, although likely not impossible. However the question might be asked as to whether testing in a standardized environment is really useful and cost-effective in comparison to testing in a non-standardized environment (e.g. field trials).

Does the proposed requirement represent an RF requirement, an RRM requirement, a demodulation performance requirement or some new category ?

RAN4 specifications today contain in principle three types of requirement:
· RF requirements relate mainly to the performance of the RF subsystems of the basestation (although they are placed on the BS as a whole and in some cases also impact baseband; e.g. EVM and sensitivity)

· RRM requirements in the current specifications standardize minimum UE behaviours mainly in relation to mobility and cell reselection and measurement reporting to the network, such that stable and predictable resource management algorithms can be built in the network. Potentially for NR some RRM requirements may be introduced for the basestation.

· So-called “performance” requirements place minimum requirements mainly on the baseband processing (although they are placed on the full BS including the RF). In the original UTRA BS specifications, performance requirements related to the performance of the decoding chain and convolutional/turbo decoders. The scope of BS performance requirements has slowly crept into capturing RX diversity and spatial requirements. For NR, a debate is needed as to what the scope and purpose of performance requirements should be [2]; that debate is left for elsewhere by the current contribution.

If new requirements on beamforming, beam shape, switching etc. are introduced it is not entirely obvious whether they fit into any of these categories since beamforming functionality may be distributed in different manners within the BS architecture. Especially if “declare and meet declaration” type formulations are adopted then, as discussed above the “requirements” are not really minimum requirements at all but more a standardized means of declaration and testing. As such, consideration may be given as to whether such “requirements” should be captured in one of the existing RF, performance or RF specifications or should be captured in a new kind of RAN4 specification.
How much time and resources does RAN4 have available for introducing new requirements ?
It is well known that RAN4 workload is high and also that the timescales for introduction of 5G are limited. Introduction of new types of “requirement”, in particular that are different in concept from existing RAN4 requirements will require significant time and resources in RAN4. Developing OTA conformance tests for some of the proposed requirements is likely to be complex, with the need to develop new approaches to testing and understand the uncertainty budgets. This aspect should also be bourne in mind. One aspect to consider is whether all requirements need to be introduced in release 15, or whether some kinds of requirement can be introduced in a later stage. In particular “declare and test” type requirements are impossible to fail, so introduction in a later release would not have any negative backward compatibility issues for existing 5G equipment in a later release.
This question is not indicating that we at this stage wish to rule out introducing new requirements in this release, but that there is a need for serious consideration of what is feasible within the NR WI timescales with the amount of resources RAN4 has available.
3 Conclusion

This document has listed some wider questions about the intention, scope and impact of introducing new requirements for NR. The intention of the contribution is not to argue either for or against introduction of new requirements or which requirements should be introduced, but rather to solicit discussion and views on these issues, which we believe would make a decision on what should be introduced and in what timescale more obvious.

After reviewing this contribution in the week before the meeting, we hope that it is possible for interested companies to bring some views to the meeting on these questions that could potentially be captured in a WF.

Proposal 1: Create a WF during RAN4#82 capturing companies views on these questions
Are the proposals aimed at systems below 6GHz or at mm wave systems ?

What is the underlying concern about system performance that the requirement is aiming to capture ?
Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ?

Are we aiming at general requirements that can be applied to any kind of basestation or at requirements relating to particular types ?

Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?
Can and should the requirement be tested in a standardized manner ?

Does the proposed requirement represent an RF requirement, an RRM requirement, a demodulation performance requirement or some new category ?

How much time and resources does RAN4 have available for introducing new requirements ?
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