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Introduction and discussions
A set of simulation assumptions [3] for UE specific beam forming was finally agreed in last meeting. AAS with horizontal or vertical beam steering capability is capable of concentrating energy to specific UE. UE specific beam forming is a generic term mainly used in RAN4 but it’s essentially the BS radiation behaviour modelling covering different transmission models. 
The paper presents further investigations of the UE specific beam forming on wanted signal level, inter-cell interference, as well as adjacent channel interference level. 
We found that UE specific beam forming boosts the signal power levels in the whole cell. In the past all the studies and observations [4-10] were focused on ACLR impacts on coexistence performance. With the boosts of signal power levels in the cell, coexistence performance especially cell edge UEs due to UE ACS performance draws our attention. It’s our opinion that further simulation studies are required. 
It’s necessary to discuss and decide whether the additional simulations shall be done in Rel-12 or next release. 

Proposals
This paper presents some observations on the impact of UE specific beam forming on network. Text proposals to [1] are provided to capture those observations. 
The finding motivates further works on AAS deployment scenarios, especially for the cases when the antenna array is large, as being indicated in the NOTE in sub-clause 6.2 in [1] for AAS BS classifications.

The group shall discuss and decide whether the additional simulation studies shall be done in Rel-12 or next release. 
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5.4
Simulation conclusions
5.4.1
Observations on UE specific beam-forming

By UE specific beam forming the intended energy for specific UE can be more concentrated to that UE so that SINR can be improved significantly. Figure 5.4.1-1 shows the SINR improvement with the increase of antenna columns. BS transmission power is fixed at 46dBm and elements per is column is fixed to 10. The increase of SINR is directly translated as throughput improvements as shown in Figure 5.4.1-2.
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Figure 5.4.1-1: Improvements of SINR with increase of antenna columns
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Figure 5.4.1-2: Throughput improvements with increase of antenna columns

The throughput improvements are resulted from boosts of wanted signal power as well as reduction of inter-cell interference, as shown in Figure 5.4.1-3 and Figure 5.4.1-4. 
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Figure 5.4.1-3: Boosts of wanted signal power by UE specific beam forming
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Figure 5.4.1-4: Inter-cell interference reduction by UE specific beam forming

In terms of impact on coexistence, UE specific beam forming has less impact on cell average throughput than on edge throughput. Figure 5.4.1-5 shows the cell average throughput loss of a victim AAS BS due to an aggressor AAS at adjacent channel, both with 4 column and transmit 46dBm power. 

Figure 5.4.1-6 shows the cell average throughput loss of a victim legacy E-UTRA base station due to an aggressor AAS at adjacent channel, both transmit 46dBm power. The victim legacy E-UTRA base station installs a fixed one column antenna, and the aggressor AAS BS installs antenna with 4 columns capable of UE specific beam forming.

A floor of capacity loss can be observed from Figure 5.4.1-5 and Figure 5.4.1-6 when BS ACLR performance is larger than 40dBc or 45dBc. This is consistent from the previous observation that requirement for BS ACLR performance should not be better than 45dBc. 

With the boosts of signal power by UE specific beam forming as shown in Figure 5.4.1-3, naturally the interference due to UE ACS will be boosted as well. Figure 5.4.1-7 shows the increase of ACS interference from AAS BS supporting UE specific beam forming, compared to legacy BS installed with fixed antenna. 

Results in Figure 5.4.1-7 shows that ACS interference could be dominant in certain cases with the deployment of UE specific beam forming. 

This finding motivates further simulation studies on AAS deployment scenarios, especially for the cases when the antenna array is large, as being indicated in the NOTE in sub-clause 6.2 for AAS BS classifications.
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Figure 5.4.1-5: Cell average throughput loss: aggressor AAS BS to victim AAS BS
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Figure 5.4.1-6: Cell average throughput loss: aggressor AAS BS to victim legacy E-UTRA BS
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Figure 5.4.1-7: Comparison of ACS interference from AAS BS and legacy BS

5.4.2
Simulation conclusions
In all of the cell and user specific scenarios that were modeled, the spatial pattern of an AAS aggressor system did not increase the mean or 5th percentile throughput loss in the victim system beyond what is experienced with a passive system. Therefore it is concluded that the existence of a different spatial distribution of adjacent channel interference that arises from an AAS base station compared to non AAS does not necessitate any additional type of requirement. Furthermore, the simulations indicated that the existing ACLR requirement of 45dB can be applied per transceiver, or across all transceivers for an AAS base station.

<End of Text Proposal>
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