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1 Introduction
Enhanced AAS work has just been kicked off [1]. The work scope includes the OTA specification of Rx requirement.

In Rel-13 AAS work, only the Rx sensitivity requirement has been specified in OTA domain based on the declared EIS for the declared range of angels of arrival. Other Rx requirements have been specified in the conducted domain in a similar way as the legacy E-UTRA BS or MSR at the TAB connectors.

In order to specify the Rx blocking requirement in OTA domain, the following issues need to be sorted out.
· Rx blocking requirement requires the reference to the Rx sensitivity when we define the blocker level.

· In OTA requirement, the spatial characteristics of the blocker shall be specified.

2 Discussion
There at least four possible ways to define the other-the-air Rx blocking requirements:

1. The current way of specification. Agree on a standardized EIS value. Specify the OTA power of the blocker and the allowed desensitisation from the standardized EIS.

2. Agree on the OTA power of the blocker. Agree on the equivalent filter selectivity in the BS. Compute from those the test level of the wanted signal.

3. Use the measured EIS as a reference. Specify both the wanted signal level and blocker level with reference to the measured EIS.

4. Use the declared EIS as a reference. Specify both the wanted signal level and blocker level with reference to the declared EIS.

The advantage of the first two methods is that they have a clear scenario. The blocker can arrive at the surface of the BS antenna at a certain isotropic power level. Both of these methods lead in practice to the same test procedure. However, the second method avoids the specification of an EIS value.

The advantage of the third and fourth method is that the operator knows up to which blocker levels he can expect an acceptable degradation from the actual or declared sensitivity. The disadvantage is that these methods are not scenario-based.
A compromise between the two first methods is to specify a “reference EIS” that is only used in the blocking measurements. The reference EIS for blocking is derived from the blocker level and the agreed filter selectivity. The EIS for the sensitivity measurements remains a vendor-declared parameter. However, indirectly a fixed reference EIS for blocking will set an upper limit to the declared EIS for sensitivity. The minimum wanted signal without a blocker can never be larger than the minimum wanted signal with a blocker. If this upper limit on the declared EIS is not desired, the easiest way out is probably a more detailed computation of the minimum wanted signal level, which takes also the declared EIS into account. In practice this would mean a desensitisation value depending on the difference between the reference EIS for blocking and the declared EIS for sensitivity via a simple formula. In our understanding, equivalent filter selectivity is the main parameter determining the blocking performance of an AAS receiver. In digital beam forming, directivity plays no role in the blocking test or this role depends highly on the BS implementation. Only in case of pure analogue beam forming, the blocker is suppressed predictably by the antenna directivity.

In the blocking scenario, impairment mechanisms in the receiver create interference inside the wanted channel bandwidth when a strong signal outside the wanted channel bandwidth is applied. The effect is a rise of the noise floor in the wanted channel, which translates directly into desensitisation.

The in-channel interference caused by the non-ideal receiver behaviour can be omnidirectional or directive, depending on the impairment mechanism. The direction of the in-channel interference will also depend on the impairment mechanism. The direction will in general differ from the direction of the applied blocker. If we cannot not rely on directivity effects in the blocking measurement, only the effective filter selectivity remains as a useful parameter determining the desensitisation.

The only predictable directivity effect occurs in the actual blocking scenario, where the interferer is a UE with unwanted emissions in the transmission bandwidth of the wanted signal. The directivity of the AAS RX will reduce the power of these unwanted emissions, if the interferer and wanted signal arrive from different angles. That means, in a practical interference scenario the desensitisation can be less than predicted from the unwanted emission of the blocker.

The equivalent filter selectivity in an AAS-BS will not differ essentially from that in a non-AAS BS. Both use the same kind of receiver technology.

If we agree that the effect of directivity is too unpredictable in the blocking measurement to make use of it, then it is sufficient to apply the blocker from the same direction as the wanted signal. We can then compute the requirements very easily.

Example: Isotropic power of blocker: -50 dBm


Equivalent filter selectivity: 60 dB


( In-channel interference: -50 – 60 = -110 dBm


( Test level of wanted signal: -110 dBm + Reference SNR


Note: The above computation ignores the effect of the thermal noise floor. If the computed test level has insufficient margin to the declared EIS for sensitivity, a more detailed computation of the wanted signal level is needed, which takes the thermal noise into account.
To demonstrate that the outcome is independent of the directivity or effective gain of the antenna, let’s assume a passive beam forming network and a single receiver.

Isotropic power of blocker: -50 dBm

Blocker power at RX input: -50 dBm + G


Equivalent filter selectivity: 60 dB


( In-channel interference: -50 + G – 60 = -110 + G dBm


( Test level of wanted signal at RX input: -110 dBm + G + Reference SNR


( Isotropic test level of wanted signal: -110 dBm + G + Reference SNR - G= -110 dBm + reference SNR

It would be possible to predict the maximum isotropic blocker levels in an AAS system from the AAS coexistence analysis in the AAS deployment scenario. If we apply the same effective filter selectivities as on which the non-AAS base specifications are based, it is easy to compute the test level of the wanted signal.

3 Conclusion

Observation: There are at least four possible ways to specify the OTA Rx blocking requirement. They use either standardized EIS, standardized OTA power, declared EIS or measured EIS.
Observation: If the effect of the directivity on the blocker suppression is not predictable, it is sufficient to apply the blocker from the same direction as the wanted signal.
Observation: It is proposed to standardize a reference EIS for blocking, which is derived from the blocker power and the agreed equivalent filter selectivity. In case the declared EIS for sensitivity has insufficient margin to the standardized EIS for blocking, the allowed desensitisation will take the effect of the sensitivity EIS into account.
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