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1. Background

This TP proposes to capture a core requirement and conformance approach for OTA receiver in channel selectivity
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TEXT PROPOSAL:

6.8
In-channel selectivity

6.8.1 
Background information on the conducted requirement
The in-channel selectivity requirement relates to the ability of the receiver to receive a low power signal whilst receiving a high-power signal in channel. It is noted in passing that this requirement is in fact only necessary for BS that perform FDM multiplexing of users; if the BS would perform only TDM multiplexing then this kind of selectivity is not needed.

The selectivity is around 20dB in 36.104; this happens to be roughly equal to the SINR range of the demodulation requirements.
6.8.2 
In-channel selectivity: Core requirement

Assuming that both wanted signal and interferer are in-channel, then beamforming and power control will be operated such that the correct SINR is obtained for both signals, independently of the antenna pattern and beamforming pattern. If the receiver only performs active receive combining, then, although power control is performed after combining, it may be assumed that to a first approximation, the beams for each user will be pointed directly at the user and thus, any difference in beamforming gain will be to a first approximation related to a difference in antenna module gain in the different directions and will be cancelled by the power control. This implies that the expected differences in receive power for the wanted signals in FDM scenarios should be pretty similar between a traditional passive array and an RX beamforming system, assuming that the same set of modulation orders is supported.
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Figure 6.8.2-1 Receive level at each receiver assuming “straightforward”beamforming; i.e. combined receiver power maximized towards each user individually
If the receiver diversity processing is more complex and involves using the degrees of freedom provided by the array to steer both beams and nulls, then the fact that RX power control is performed after RX diversity processing in the baseband may mean that the gain to each user is different depending on the beam and null patterns. The power control will compensate the combined gain, including the element pattern and the impact of shaping/null steering. The RF on the other hand will experience only the difference in element gain between different beams. Different TX power settings due to the combined beam shapes will impact the relative RF levels experienced at individual receivers. However, such an effect is considered too complex to consider in the scope of this WI, in particular as it will depend on the assumptions on receiver baseband processing.
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Figure 6.8.2-2 Receive level at each receiver assuming “complex”beamforming; i.e. null steering may mean different gain for different users, and hence different TX power settings and RX power at individual elements

For setting the requirement, the same ICS as for the conducted requirements is assumed. It is noted here that this may not be sufficient for BS with more complex beamforming algorithms as described above.
In regard to how to set the absolute levels, either OTA REFSENSE or minimum sensitivity could be used as a reference. It is worthwhile to consider that aspects of the receiver design that impact the selectivity include linearity, ADC range, phase noise, frequency error and others. The applicable aspects of receiver design will divide into those which become of significance at high absolute power level and those that do not (e.g. phase noise). Other requirements, such as receiver blocking and dynamic range already capture the behavior of the receiver at high power level. It is important that the selectivity is achieved after combining. Thus, the most important receiver level to consider for this requirement is the level based on OTA minimum sensitivity. However, to avoid the risk of missing proper coverage of some power dependent aspect, it may be prudent to set the requirement at both levels.

Thus the receiver ICS requirement is specified at two levels:

Requirement 1:
Wanted signal level = Conducted wanted signal level - 
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Interferer level = Conducted interferer level - 
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Requirement 2:

Wanted signal level = Conducted wanted signal level + (OTA minimum sensitivity – Conducted Reference Sensitivity)
Interferer level = Conducted interferer level + (OTA minimum sensitivity – Conducted Reference Sensitivity)
6.8.3 
In-channel selectivity: Conformance requirement

The in channel selectivity requirement is tested in the receiver target reference direction
3GPP
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