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1 Introduction

At RAN4#62, a discussion document relating to implications of AAS on demodulation performance requirements was presented. The document highlighted that two issues are of importance in considering demodulation performance requirements. Firstly, existing link demodulation requirements are applicable, however testing of these requirements cannot necessarily be performed on the antenna connector as currently defined. Secondly, link demodulation performance requirements do not capture any aspects of spatial algorithmic performance.

The second of these issues can potentially be considered in later releases. However the first issue is important to consider in any future AAS work item, since it is essential to be able to perform demodulation performance tests and it is likely that it will not be possible to perform tests using the current methods for all types of AAS system. Implications to demodulation performance testing should be noted during the study item, since it would be extraordinary to draw conclusions on the specification efforts required for introducing AAS without considering half of the RAN4 specifications.

2 Testing demodulation performance requirements
In the current specifications, demodulation performance requirements are tested by means of applying a reference signal and AWGN at the antenna connectors. The wanted signal is propagated across uncorrelated fading channels.
In an AAS construction, it may well not be possible to access antenna connectors, if antennas are integrated into modules. Module level or AAS level testing may be required. This may involve some kind of coupling to the antennas rather than a direct electrical connection.

Since (with the exception of PUCCH and UL timing requirements), the interference is defined as AWGN, AWGN can be applied to all antenna points for defining demodulation performance.

If the wanted signal can be applied independently at all of the antennas and is uncorrelated, then the wanted signal will have no directionality and the demodulation performance requirements can be directly applied as they are currently defined.

However if it is not possible to completely decorrelate the applied signal between the antennas then the wanted signal will have some directionality, and it may be the case that the processing behind the antenna modules applies weighting, phase shifting and combining taking into account. This implies that the position of the wanted signal (i.e. the phase and amplitude shift) can impact the Ior/Ioc level at which the demodulation requirement is achieved, or alternatively that a specified signal may achieve different Ior/Ioc with different types of AAS.

Thus it may be the case that if the demodulation performance requirement is defined independently of the array type and application, then different AAS arrays could easily appear to show different demodulation behaviour. Thus in a future work item to define performance requirements and tests for AAS, there may need to be discussion on the extent to which decorrelated test signals can be applied to different antennas and whether there is a need to take into account he AAS structure and application.

Since demodulation performance specs are around half of the RAN4 specifications, it is important to note these issues during the study item in order that the Study Item provides proper visibility in a future Work Item. This could be achieved by including text into the TR to note what issues exist that would require standardisation effort.
3 Conclusion

Proposal 1: The SI TR should capture considerations relating to demodulation performance requirements that may need to be addressed in a Work Item phase.
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