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Discussion
1. Introduction
In the RAN #58 meeting, it was decided that RAN3 studies about SON enhancements and new features for the deployments based on active antenna systems (AAS) in Rel-12, [1]. In this contribution, we describe possible deployment scenarios of AAS, and discuss about additionally required SON features for them.
2. Discussion
An AAS helps a base station (BS) dynamically control the elevation, azimuth angles and the beamwidth of its radiation pattern via electronic means. It means that the AAS radiation pattern could be adapted to the specific deployment scenario and possibly to changing traffic patterns. The chapter 5 of TR 37.840, [2], provides basis for AAS deployment scenarios, where we need to mainly consider the following possibilities to decide our scenarios for SON enhancements.
· Cell partitioning in the horizontal and vertical plane
· one cell partition is located close to the BS and the other cell partition is located farther away from the BS
· AAS supports the use a different number of antennas at different carrier frequencies and for different RATs
· e.g. AAS may create 4 virtual antennas for an LTE carrier and 2 antennas for a GSM or HSPA carrier
· Per RB (or UE) Transmission and Reception
· each UE may get its own beam that tracks the movement of the UE
· Coexistence scenarios of the dynamic radiation pattern and the fixed beam pattern
· E-UTRA Macro AAS BS co-located with another E-UTRA Macro AAS BS

· E-UTRA Macro AAS BS co-located with E-UTRA Macro legacy BS
Based on the lists above, the deployments scenarios of AAS could be categorized on three aspects as Table 1.

Related to the cell partitioning issue, splitting a cell to inner part and outer part is considered as a basic deployment scenario. If more accurate and adaptive beam steering is assumed, per UE transmission and reception by tracking each UE’s movement would be possible scenario.
On the aspects of frequency and RAT assignment for each cell partition, there are three possible options; assigning an identical frequency for all partition, different frequency for each or different RAT for each. Among three options, assigning different RAT may require more efforts in the network point of view than other options, e.g. inter-RAT handover, cell ID allocation, and need more discussion about use cases.
Regarding the coexistence scenarios, if the interworking SON mechanisms between AAS BSs co-located with each other are developed, then it can be used for the case of AAS BS co-located with legacy BS. However in this case the compatibility problems should be considered.
Table 1 Classification of the possible deployments scenarios for AAC.
	
	Possible scenarios
	Amount of development required further

	Cell partitioning
	- split to two parts (inner area and outer area)
	medium

	
	- track the movement of each UE
	high

	Frequency and RAT assignment
	- identical frequency for all partition in a cell
	medium

	
	- different frequency for each partition
	medium

	
	- different RAT for each partition
	high

	Coexistence scenarios
	- macro AAS BS co-located with another macro AAS BS
	medium

	
	- macro AAS BS co-located with macro legacy BS
	medium


Therefore, it is recommended that in this study item RAN3 focus on the following AAS deployment scenarios first,
· splitting cell to inner area and outer area,
· assigning identical frequency for all partition in a cell or different frequency for each partition,
· macro AAS BS co-located with another macro AAS BS,
and, after enough discussion, we move our concentration to the other scenarios.
Proposal 1: We recommend that RAN3 studies first about the AAS deployment scenarios of ‘splitting cell to inner/outer part’, ‘identical frequency for all partition in a cell or different frequency for each partition’ and ‘macro AAS BS co-located with another macro AAS BS’.
In addition, if we discuss about the scenario of splitting cell to inner area and outer area, MLB issues need more discussion than MRO issues, because inter-eNB link failure problems occur only among outer cells and it is not much different from the conventional MRO issues.
Proposal 2: if we discuss about the scenario of splitting cell to inner area and outer area, RAN3 need to discuss more about MLB issues.
3. Conclusion
In this contribution, we described the possible deployment scenarios of AAS, and discussed about additionally required SON features for them.
Proposal 1: We recommend that RAN3 studies first about the AAS deployment scenarios of ‘splitting cell to inner/outer part’, ‘identical frequency for all partition in a cell or different frequency for each partition’ and ‘macro AAS BS co-located with another macro AAS BS’.
Proposal 2: if we discuss about the scenario of splitting cell to inner area and outer area, RAN3 need to discuss more about MLB issues.
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