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Discussions   
1 Introduction 
In this document, we present results from simulation studies on the Receive Blocking requirement using the simulation assumptions agreed in [2].

2 Results  
The simulation is performed for cases of legacy E-UTRA – AAS E-UTRA (case 1-a) and the legacy E-UTRA-legacy E-UTRA (Case 1-c). The uncoordinated macro cellular of TR 36.942 is deployed in the simulated system and 99.9% of Rx blocking power was calculated. Other assumed parameters are as per the agreed way forward in [2]. 

The studies was conducted using 2D antenna pattern (2D) as described in TR 36.942, composite 3D passive antenna pattern (3D), single element pattern (1:1), and 2-element (1:2) and 3-element (1:3) array patterns. An N = 10 radiation pattern as provided in Section 2.4 of [2] is implemented. In summary, we have considered the following:

· 2D Antenna Pattern: Table 2.1 of [2] with 3 dB horizontal bandwidth of 65 degree
· 3D Antenna Pattern:: Table 2:2 of [2] with N = 10,m Uniform Weights and Elements Phase = [-32º -3 º -6 º -10 º -13 º -16 º-19 º -22 º -26 º  3 º]. The phase for the n-th element is as defined in [3]. This composite 3D antenna pattern has an 18 dBi antenna gain and 6 deg elevation beamwidth
· 1:1: The pattern corresponds to 1 antenna element connected to a single Transceiver Unit at the Transceiver Unit Array. 

· 1:2: The pattern corresponds to 2 antenna elements connected to a single Transceiver Unit at the Transceiver Unit Array. 

· 1:3: The pattern corresponds to 3 antenna elements connected to a single Transceiver Unit at the Transceiver Unit Array. 
In Figure 1, the CDF of the received interference power for the various antenna types are plotted. UL power control set 2 is assumed. 
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Figure 1: Rx in-band blocking power for power control PC set 2.
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Figure 2: Rx in-band blocking power for power control PC set 1.

In Figure 2, similar simulation studies are performed for Power control set 1. The results show similar trends between Power control set 1 and 2 but with significant difference in the absolute interference levels. Table 1 summarizes the results and Δg is the difference between the passive array gain and the respective antenna with its element/RXUgain in the direction to the interferer UE. Table 2 shows the receive blocking levels relative to the existing blocking level in Release 10 with a 2D antenna pattern, denoted by Δ.
	Receive Blocking Level at 99.9% CDF (dBm)

	Antenna Model
	PC Set 1
	Δg
	PC Set 2
	Δg

	3D
	-36.1 dBm
	-
	- 50.7 dBm
	-

	1 Element/RXU
	- 29.5 dBm
	- 6.6 dB
	- 44.1 dBm
	6.6 dB

	2 Element/RXU
	- 32.2 dBm
	- 3.9 dB
	- 46.7 dBm
	4 dB

	3 Element/RXU
	- 37.6 dBm
	+ 1.5 dB
	- 52.8 dBm
	- 2 dB

	3D (with 10 log N adjustment)
	-46.1 dBm
	-
	-60.7 dBm
	-


Table 1: 99.9% CDF of Rx in-band blocking for N= 10 Antenna Array
	Receive Blocking Level at 99.9% CDF (dBm)

	Antenna Model
	PC Set 1
	Δ
	PC Set 2
	Δ

	2D
	-29.3 dBm
	-
	- 44.5 dBm
	-

	1 Element/RXU
	- 29.5 dBm
	- 0.2 dB
	- 44.1 dBm
	 0.4 dB

	2 Element/RXU
	- 32.2 dBm
	- 2.9 dB
	- 46.7 dBm
	- 2.2 dB

	3 Element/RXU
	- 37.6 dBm
	- 8.3 dB
	- 52.8 dBm
	- 8.3 dB


Table 1: Comparison with Rel-10 2D antenna in-band blocking requirements

These results can be summarized as follow:

1. From Table 1, the results show that with the 3D antenna pattern, the interference power received by a passive array is 6.5dB lower than of an AAS with single element, 4 dB lower that for an AAS with Rx per 2-element sub-array, and is ~1.5 – 2 dB higher for the case of 3-element sub-array. For comparison, the 3D receive blocking level scaled by 10 log N is also included. 
a. Observation: Dependent on the number of elements in each sub-array, the receiver blocking requirement per receive transceiver is approximately < 6 dB higher for 99.9% CDF and < 1-2 dB higher for 95% CDF compared to the receiver blocking level obtained with a 3D antenna array.

2. In Table 1, it is also verified that the 2D model, the basis for the existing receiver blocking specification, has an overestimation of the in-band interference. Results with 2D model are equal to those of AAS with Rx per single element sub-array but the difference increases with 2 and 3 elements sub-array.

a. Observation: Existing 2D Receive Blocking requirement is comparable to the newly computed requirement for AAS.
3 Conclusion

In this contribution, simulation results are presented for the receiver blocking levels for BS with AAS. The sensitivity of the results due to the array antenna pattern and power control operation is shown. Based on these results, the following observations are obtained:

1. Dependent on the number of elements in each sub-array, the receiver blocking requirement per receive transceiver is approximately < 6 dB higher for 99.9% CDF and < 1-2 dB higher for 95% CDF compared to the receiver blocking level obtained with a 3D antenna array. 

2. Existing 2D Receive Blocking requirement is shown to be sufficient compared to to the newly computed requirement for AAS.

3. The impact of the mapping of the Transceiver Unit to the Antenna array needs has been shown to be non-negligible. The assumptions on the antenna array dimension and the Radio Distribution Network (RDN) should be for further considerations. Exact mapping between the Transceiver Unit and the Antenna Element needs to be agreed upon.  
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