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Introduction 
In the last RAN4 meeting, several agreements concerning the ATG UE Rx part were approved in [1]. This paper proposed TP to TR 38.876 on the receiver in-banc blocking, i.e., 7.1.3.6.
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Text Proposal 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change for TR 38.876>>
[bookmark: _Toc133498158][bookmark: _Toc103163492][bookmark: _Toc104488385]7.1.3 Rx requirements
[bookmark: _Toc133498161]7.1.3.6 In-band blocking requirements
Blocking due to TN interference

Compared to terrestrial UE, ATG UEs are distant from base stations, experiencing LoS path loss from the TN BS that is not directly pointed at them. ATG UE at 2 GHz with omnidirectional antennas, may receive power from multiple TN BSs. Even at 4 GHz, an ATG UE pointing downwards may still receive Rx power from the ground TN BS.
To evaluate the TN’s blocking power, simulations are conducted based on Scenario 3 and 11 (TN aggressor DL to ATG DL) and analyze the CDF of the absolute Rx power received by the ATG UE from the TN. The simulation is based on the following deployment scenarios: the ATG BS is located 300 km away from the center of the TN cluster and the ATG UEs x-coordinate is uniformly distributed over the horizontal extent of the TN cluster. The TN BSs utilize non-co-located 8-column non-subarray antennas. A single 5 dBi gain element has been used at the ATG UE at 4 GHz while an isotropic radiator is used at 2 GHz.
At a CDF of 99.999%, the simulation shows that the Rx power for a uniform distribution of ATG UEs’ altitude between 3 km and 10 km is -52 dBm and -56 dBm for 2 GHz and 4 GHz, respectively. For a fixed 10 km case, the Rx power is quite similar. A 6 dB difference can be observed in the fixed 3 km case, which is an unlikely scenario. Strictly following the simulation suggests -52 dBm in-band blocking, but it is essential to note that this relies on a 99.999% CDF. Lowering CDF to 99.99% is expected to yield lower interference at least several dB lower. 
Therefore, it is suggested to reuse the in-band blocking requirements in TS 38.101-1 for ATG UE. 
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[bookmark: _Ref131669479]Figure 7.1.3.6-1 Simulation results of ACI blocking for scenario 3.
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[bookmark: _Ref131669486]Figure 7.1.3.6-2 Simulation results of ACI blocking for scenario 11.


Blocking due to interference from another ATG network

The co-existence simulations do not consider ATG-ATG co-existence. In the case of in-band blocking, the involvement of neighboring operators operating ATG could be significant. The most severe situation arises when co-located ATG BS direct their beams toward aircraft that are relatively close to each other and the BS. In such a case, the victim ATG UE could still be in the vicinity of the beam of the aggressor BS. Two scenarios are illustrated in 7.1.3.6-3, scenario 1 with two adjacent aircrafts separated vertically by 300 m and scenario 2 with a 9.26 km horizontal separation.

[image: Graphical user interface, chart, line chart

Description automatically generated]
[bookmark: _Ref130820153]Figure 7.1.3.6-3 Two scenarios when co-located BS pointing towards different aircraft that are relatively close.

Considering the FAA regulations mandating minimum aircraft separations of 300 m (1000 ft) vertically or 9.26 km (5 NM) horizontally in en-route airspace, one can estimate the angular separation. The victim aircraft could fall within the main lobe or the edge of the beam lobe towards the aggressor aircraft. Assuming 20 km distance from the ATG BS to the victim aircraft at a 10 km flight level, the angle separation is less than 1 deg in Scenario 1 and 15.4 deg in Scenario 2.
In Scenario 1, the victim UE falls into the main lobe of the aggressor beam. Determining the EIRP of the victim involves utilizing the ATG BS output power from simulation parameters and accounting for free space path loss. For an ATG UE operating at 2 GHz, the EIRP is calculated to be - 72 dBm, significantly lower than the blocking caused by TN interference. Furthermore, the 300 m vertical separation is an absolute minimum distance and is very unlikely to occur during normal cruising in the same direction. 
Thus, it is not necessary to consider blocking from other ATG networks when assessing the in-band blocking requirement.


<<End of Change>>
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