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1.  Introduction
The beam steering capability of AAS provides new schemes of deployment to further enhance the efficiency of spectrum usage. With the double layer architecture in which the microcell was rolling out underlay the macro-cell AAS BS, there is an opportunity of spectrum sharing between AAS macro cell and the micro-cells underlay in way of spatial division reuse. This document is a resubmission of R4-131016 adding a priority discussion on the different use cases.
2. The deployment scenario with the microcell underlay the AAS macro-cell 
The figure 1 and 2 illustrate the spatial spectrum reuse between AAS macro-cell and the micro-cell underlay. 
In figure 1, under the Beam_dwelling _state A, the micro-cells colored with blue use the same spectrum with the AAS macro-cell beam. But, the micro-cells colored with yellow use the different spectrum with the AAS macro-cell beam. As a results of the random behavior of the side-lobe and the reflection of the surroundings, the geological location distribution of the micro-cells could reuse the spectrum used by the AAS macro-cell in the way of spatial division is somewhat stochastic. To handle the spatial spectrum reuse relation between the specific Beam_dwelling _state and the specific micro-cells, the interference sensing at the micro-cell in needed.
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Figure1.  Illustration of the spatial spectrum reuse under the Beam_dwelling _state A
In figure 2, under the Beam_dwelling _state B, the micro-cells with blue color use the same spectrum with the AAS macro-cell beam. But, the micro-cells with yellow color use the different spectrum with the AAS macro-cell beam.
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Figure2.  Illustration of the spatial spectrum reuse under the Beam_dwelling _state B
The double layer deployment scenario with the microcell underlay the AAS macro-cell may greatly increase the spectrum usage efficiency, the adoption of this scenario needs to specify the beam width, side-lobe strength and beam steer range of AAS BS.
3. Priority discussion of the deployment scenario
According to the duplex of the macro-cell AAS BS and the micro-cell underlay, also considering the backhaul implementation of the corresponding micro-cell, the layered deployment scenario can be further classified into six use cases as shown in table 1.
Use case 1: the AAS-TDD macro-cell covers the TDD micro-cells with ideal backhaul. In this case, the TDD micro-cell can be used to collect the in-band/out-band emission of the transmission of the macro-cell AAS BS, and the ideal backhaul allow the micro-cell and the macro-cell to share the same BBU, it is the most feasible case to implement the dynamic spectrum sharing between the AAS-TDD cell and the micro-cell underlay. So this use case is of the highest priority.

Use case 2: the AAS-FDD macro-cell covers the FDD micro-cells with ideal backhaul. In this case, though the proper design of FDD micro-cell, such as install an FDD UE in the FDD micro-cell, the FDD micro-cell can also be able to collect the in-band/out-band emission of the transmission of the macro-cell AAS BS, and the ideal backhaul allow the micro-cell and the macro-cell to share the same BBU. The increased control channel delay decreases the efficiency of the dynamic spectrum sharing. So, it is also a feasible case to implement the dynamic spectrum sharing between the AAS-FDD cell and the micro-cell underlay. Considering the additional   UE installation to implement the in-band/out-band emission, this case was considered of the second priority.

 Use case 3: the AAS-TDD macro-cell covers the TDD micro-cells with non-ideal backhaul. In this case, though the TDD micro-cell can also be used to collect the in-band/out-band emission of the transmission of the macro-cell AAS BS, but the nom-ideal backhaul increase the control channel delay. The increased control channel delay decreases the efficiency of the dynamic spectrum sharing. So this use case is of the third priority.

Use case 4: the AAS-FDD macro-cell covers the FDD micro-cells with non-ideal backhaul. In this case, the proper design of the FDD micro-cell, such as install an FDD UE in the FDD micro-cell in the way as use case 2, the FDD micro-cell also be able to collect the in-band/out-band emission of the transmission of the macro-cell AAS BS, but the nom-ideal backhaul increase the control channel delay. The increased control channel delay decreases the efficiency of the dynamic spectrum sharing. So this use case is of the third priority.
Use case 5/6: the AAS-FDD macro-cell covers the TDD micro-cells with ideal/non-ideal backhaul. In this case, a composite FDD/TDD layered cell was constructed and the ability to support unbalanced UL/DL service was enhanced by the TDD micro-cell. Since there is a need to revise the UE specification to support this function, these two use case seams will not be rolled out in the near future.

For the AAS-TDD cover the FDD microcell and sharing the same spectrum, no benefits can be seen at present time. So, such use cases was marked as NA in table 1. 

With use case 1 and use case 2, not only the spectrum can be used more efficiently, but the cell edge throughput can also be enhanced greatly.
Table 1. The six possible use cases of the layered deployment scenarios
	Micro-cell BS

Macro-cell AAS BS
	FDD
	TDD

	
	Ideal backhaul
	Non-ideal backhaul
	Ideal backhaul
	Non-ideal backhaul

	AAS-FDD
	Use Case 2:

Priority-B
	Use Case 4:

Priority-C
	Use Case 5:

Priority-D
	Use Case 6:

Priority-D

	AAS-TDD
	NA
	NA
	Use Case 1:

Priority-A
	Use Case 3:

Priority-C


4.  Proposal
The deployment scenario with the microcell underlay the AAS macro-cell may greatly increase the spectrum usage efficiency, especially the cell edge throughput may be increased by spatial reuse the spectrum with the macro-cell AAS BS. So, it was suggested to take the use case 1/2 as the candidate deployment scenario in the WI phase. 
