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1 Introduction 

Some issues on deployment scenario of AAS had been discussed in RAN3#80. Eight questions about cell splitting/merging problem had been agreed in the TR open issues [1]. 
· Q1.Should cell splitting occur in zones freely defined by the eNB, or only according to OAM preconfigured geographical information?

· Q2.Should the RAN provide particular information to OAM in order to help configuration of geographical or other information related to cell splitting?

· Q3.Should the cell splitting, once defined by OAM, be permanently activated?

· Q4.Should the OAM system be able to activate/de-activate the cell splitting (cell merging)?

· Q5.Should the eNB be able to autonomously activate (the possibly OAM preconfigured) cell splitting? If so which kind of information is needed?

· Q6.Should the eNB be able to autonomously de-activate cell splitting (cell merging)? If so which kind of information is needed?

· Q7.Should intra-frequency scenarios be considered?

· Q8.Should inter-frequency scenarios be considered?
In this contribution, we will analysis these questions and provide our opinions on deployment scenarios.
2 Discussion

AAS improve the system capacity by adjusting the antenna pattern in vertical or horizontal directions. As shown in Fig 1, one cell can be splitted into two cells with different PCI: one cell partition is located close to the BS(inner cell) and the other one is located farther away from the BS(outer cell).
As these 8 questions related to each other described in the contribution [1], we classify them into four categories:
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Figure 1  AAS splitting or merging
2.1 Category I

Q1.Should cell splitting occur in zones freely defined by the eNB, or only according to OAM preconfigured geographical information?
Q4.Should the OAM system be able to activate/de-activate the cell splitting (cell merging)?
A1: It is suggested that the cell splitting should be considered according to the preconfigured geographical information. 
Firstly, the dynamic cell splitting/merging function could not be used in all the sites where AAS capable base stations are installed.  Only OAM has the knowledge of network planning. 
Some AAS only provides the basic coverage but not the system capacity
Operator could use AAS either to improve system capacity or support multiple frequency bands for multi-RAT at the same site simultaneously. In future deployment of LTE/LTE-A, it will be difficult to find new site location; therefore it will be considered that most LTE sites should be co-located with 3G/2G. But the passive multiple frequency bands antenna may be unsuitable to be deployed as it may be much larger and wider. And operator can substitute AAS for passive multiple frequency bands antenna in some existing sites with insufficient physical tower space. In this scenario, AAS only can be used to solve the problem of co-located with multi-RAT. Moreover, some AAS have limited capability in this scenario (e.g. only support 40W maximal Tx power).And there is no redundant output power for outer cell to obtain the coverage performance. So in order to maintain the coverage performance, the cell splitting function will be forbidden in some AAS according to OAM reconfiguration information. 
Secondly, the improper electric performance parameters, UL/DL tilt or the downlink Tx power of the inner cell and the outer cell will decrease the system performance. Therefore we suggest that cell splitting/merging function must be controlled by OAM.
Propose 1: The cell splitting/merging function must be controlled by OAM
2.2 Category II
Q2.Should the RAN provides particular information to OAM in order to help configuration of geographical or other information related to cell splitting?
Q5.Should the eNB be able to autonomously activate (the possibly OAM preconfigured) cell splitting? If so which kind of information is needed?

Q6.Should the eNB be able to autonomously de-activate cell splitting (cell merging)? If so which kind of information is needed?
A2: the eNodeB should provide particular information to OAM in order to make a prompt decision. The particular information includes two parts:

Part I: serving cell load and UE's distribution information
1. Serving cell load information (e.g. total UL/DL PRB usage, total GBR UL/DL PRB usage)

2. cell edge user's throughput(UL/DL)
3. user’s QOS information(e.g. QCI,GBR)
4. information about spatial user density distribution （e.g. RSRP/RSRQ reported by UE）
Part II: antenna configuration group information 
According to network planning, OAM can preconfigure a group of antenna configuration for a site with AAS; the eNodeB only provides the group index which is currently used. The group of antenna configuration includes some parameters in detailed, such as:

1. Electric performance parameters of inner/outer cell (e.g. Antenna Gain, Horizontal Plane -3dB Power Beam width, Vertical Plane -3dB Power Beam width) 

2. the UL/DL tilt of inner/outer cell 

3. the downlink transmission power of inner/outer cell
Propose 2: the eNodeB provides the serving cell load and UE's distribution information, antenna configuration group index to OAM.
2.3 Category III
Q3.Should the cell splitting, once defined by OAM, be permanently activated?
A3: No, for example the cell merging can be taken into account in the off-peak hour for energy saving. Since AAS can satisfy the time-varying throughput requirements by applying sectorization dynamically, OAM controls cell splitting operation by configuring the active duration and the active start time. 
Propose 3: OAM controls cell splitting operation by configuring the active duration and the active start time.
2.4 Category IV
Q7.Should intra-frequency scenarios be considered?

Q8.Should inter-frequency scenarios be considered?
A4: The intra-frequency scenario is the basic scenario to be considered in the future study. And some operators have more than one LTE frequency (e.g. 2.6GHz and 1.8GHz), they can use multi frequency to support different style of subscriber users. For example, the eNodeB with AAS could only configure one cell with 1.8GHz to provide basic coverage for smart terminal in the evening. But in the daytime, the AAS deployed in the hotspot could create an additional cell with 2.6GHz for single mode terminal (e.g. dongle, CPE). Therefore, inter-frequency scenario should also be considered in the AAS-based deployment. And automatic optimization of Tx power and antenna direction pattern, automatic configure PCI and neighbor relation should be considered in intra-frequency and inter-frequency scenarios. 
Propose 4: Both intra-frequency and inter-frequency scenarios should be considered.
3 Conclusion
In this contribution, we analysis the eight questions and provide our opinions on deployment scenarios.
Propose 1: The cell splitting/merging function must be controlled by OAM
Propose 2: the eNodeB provides the serving cell load and UE's distribution information, antenna configuration group index to OAM.
Propose 3: OAM controls cell splitting operation by configuring the active duration and the active start time.
Propose 4: Both intra-frequency and inter-frequency scenarios should be considered.
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