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1 Introduction

[1] proposes an approach to setting the eAAS OTA blocking requirement, in which the OTA blocking requirement is based on referencing to two sensitivity levels; OTA reference sensitivity and declared minimum sensitivity.
ACS has already been captured in the eAAS TR, however without much discussion. In this contribution, the receiver adjacent channel selectivity is reviewed in the light of considerations for other receiver requirements.
2 Discussion
The receiver adjacent channel selectivity requirement relates to the ability of the receiver to reject interference from another system in an adjacent channel. At first glance, the requirement looks similar to the blocking requirement, however it is derived differently and its implications are different.
ACS is derived by considering the results of coexistence system simulations that examine the impact of an aggressor system on the throughput attainable in a victim system. The ACIR, ACLR and ACS levels are set such that the average and 5th percentile throughput do not suffer a significant degradation in a victim network (usually no more than 5%), when adjacent channel interference from an aggressor network is modelled. The simulations are Monte Carlo simulations in which in effect all possible combinations of receiver SINR and interfering signal are modelled.
The blocking requirement considers a particular situation in which the interfering signal is received with a very high level, whilst the wanted signal is low. However, the ACS may lead to degradation in many other situations, quite often in situations in which the wanted signal has high SINR and the interfering signal is received at a significantly lower power level than the blocking level. If the selectivity against the interfering signal is not sufficient, then high SINR wanted signals may suffer significant degradation.
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The ACS is therefore about selectivity of the receiver, not the ability of the receiver to process a large signal level. The ACS could be tested with a variety of different conditions. The current test defines a 6dB degradation against reference sensitivity with a low SINR channel (around 0dB). With a reference sensitivity in a 5MHz channel of -101.5 dBm, a 6dB degradation leads to -95.5dBm noise+adjacent channel interference, which is -96.7dBm of adjacent channel interference. An ACS of 45dB then leads to an interfering signal level of -52dBm.
It should be noted that the ACS could be tested under different conditions; for example, if a 1dB degradation against reference sensitivity were to be tested, then in a 5MHz channel the noise+adjacent channel interference would be -100.5dBm. This would lead to -107.4dBm adjacent channel interference, which would mean that for a 45dB ACS, the interfering signal level would be -62dBm. A 1dB degradation of sensitivity would be difficult to detect at low SINR, but with e.g. a reference channel operating 64QAM or 256QAM at high SINR it would be much easier to detect.

The point of this analysis is not to suggest that the ACS should be tested with different levels, but to make the point that the underlying requirement is to demonstrate the selectivity, not to test absolute signal levels. The selectivity could be tested with a number of different combinations of signal level.

Observation 1: The ACS requirement is about establishing that the required selectivity is achieved in the receiver. It is not focused on absolute signal levels.

The conducted ACS has been derived based on co-existence simulations that take into account antenna selectivity. Thus, assuming that the AAS has the same type of antenna as the simulated scenario, then the task of the requirement definition and test is to re-create the conducted requirement. This implies that the test can be carried out with the wanted and interfering signals aligned in direction; there is no need to consider different directions for the signals, since selectivity has already been taken into account in the simulations used to derive the requirement.

Unfortunately, it is likely not to be the case that the antenna pattern, considering combining and beamforming, will be the same as the single passive column upon which the simulations were based. For a beamforming system, the beamforming pattern is likely to provide additional spatial selectivity. Basing the blocking requirement upon simulations of a non-beamforming system is therefore likely to lead to an overdimensioning of the requirement.
Proposal 1: The wanted signal and interfering signal can be aligned for the ACS requirement.

Observation 2: It is likely that the ACS requirement is overdimensioned because it is based on simulation of a passive antenna pattern with reduced spatial selectivity.

Proposal 2: Capture in the TR that the ACS requirement is likely to be overdimensioned
In [1], it is agreed that the blocking requirement will be tested using two OTA levels; one based on the REFSENSE RoAoA declaration and the second based on the declared minimum sensitivity. The purpose of the second level is to avoid that digital combining leads to the blocking being tested with the wanted signal at a large offset against the noise floor in the receiver.
For the ACS requirement, if due to combining the wanted signal would be significantly above the noise floor, then the selectivity would be relaxed somewhat. With the current definition, the relaxation could be as much as 2dB; this is not highly significant but it is still better to test ACS correctly. Thus, testing ACS using a 6dB degradation against the minimum sensitivity level is needed. On the other hand, testing of ACS based on the reference sensitivity is not really needed, since the blocking requirement tests the ability of the receiver to correctly manage absolute signal levels.

Proposal 3: The ACS requirement is based on OTA minimum sensitivity. There is no need for a requirement based on OTA reference sensitivity.

It is not clear that the ACS requirement needs to be tested from multiple directions; thus, to save test time the requirement could be tested from a single direction.

Proposal 4: The ACS requirement is tested from a single direction only.
3 Conclusion

This contribution has considered the receiver ACS requirement. The following observations and proposals were made:
Observation 1: The ACS requirement is about establishing that the required selectivity is achieved in the receiver. It is not focused on absolute signal levels.

Proposal 1: The wanted signal and interfering signal can be aligned for the ACS requirement.

Observation 2: It is likely that the ACS requirement is overdimensioned because it is based on simulation of a passive antenna pattern with reduced spatial selectivity.

Proposal 2: Capture in the TR that the ACS requirement is likely to be overdimensioned
Proposal 3: The ACS requirement is based on OTA minimum sensitivity. There is no need for a requirement based on OTA reference sensitivity.

Proposal 4: The ACS requirement is tested from a single direction only.
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