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1. Introduction
In last RAN3 meeting, some issues related to scenarios of cell splitting [1] had been provided, which need to be discussed further before evaluating the impact of AAS on SON function.

This contribution makes analysis and puts forward our proposals for discussion in RAN3.
2. Discussion
2.1. Open issues of scenarios of AAS application
The following questions related to cell splitting is captured in the TR and need to be discussed,
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?

2.2. Analysis on these questions
Q1.  Should cell splitting occur in zones freely defined by the eNB, or only according to OAM preconfigured geographical information?
In our view, cell splitting should occur in zones only according to the OAM preconfigured geographical information. The area in which the cell splitting could be executed should be determined at the network planning stage. As we know, cell splitting can change the topology of network in the impacted area, thus the operation needs to be dedicatedly computed and planned in advance, in order to avoid high interference with surrounding cells or occurrence of coverage hole. Thereafter, whether cell splitting could be executed in the area should be decided by OAM .

In the target AAS deployment area, for example stadium, gas-station or tourist attraction etc, operators should predict whether the load might arise abruptly during some specific periods. If confirmed, operators deploy the AAS-capable base stations to satisfy the arising capacity requirement by means of cell splitting.

Furthermore, antenna adjustment is a kind of very critical action, which needs much discretion. The antenna configuration parameters(i.e. tilt, azimuth and beam width) after splitting action should be determined according to the outcome of very careful network planning computation and many drive test data.

Proposal 1:  the zones where cell splitting can occur should be configured by OAM.
Q2. Should the RAN provide particular information to OAM in order to help configuration of geographical or other information related to cell splitting?
RAN can provide MDT data to OAM, for example, OAM can configure MDT measurement before and after cell splitting in the concerned zones, and the MDT measurement data collected from eNBs and UEs may help operators get knowledge of the real coverage and capacity condition under the two different antenna configuration within the concerned geographical area. Then operators can make further optimisation on the setting of AAS antenna and geographical zones.

Proposal 2:  MDT measurement data can be provided to OAM to help further optimisation of configuration related to cell splitting.
Q3.  Should the cell splitting, once defined by OAM, be permanently activated?
From our point of view, cell splitting should not be permanently activated. At off-peak period, cell splitting can be de-activated to make network be restored back normal state. On the contrary, if a cell executed splitting and maintained permanently, then why it is not configured as such at the initial deployment? If it is configured, the later antenna reconfiguration is not needed anymore. Obviously, from the network operation point of view, the latter alternative (i.e. cell splitting at initial deployment) needs less planning efforts at deployment stage, and imposes less impact on the network during the operation stage. 

Furthermore, de-activation of cell splitting also brings more benefits. One is the elimination of the co-channel interference due to overlap of the split beams, and as a result the reduction of RLF can be expected lead by such interference. Another potential benefit is the whole energy consumption can be reduced since the transmission power after merge might be lower than the sum of two beams.
Proposal 3:  Cell splitting should not be permanently activated.
Q4.  Should the OAM system be able to activate/de-activate the cell splitting (cell merging)?
In our understanding, OAM shall be able to activate/de-activate cell splitting. And this can be taken as a baseline.  It can assure the operators to take necessary action manually under required situation if the eNB could not active/de-active the cell splitting as expected.
Proposal 4:  It can be a baseline that OAM shall be able to activate/de-activate 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?
We think that the eNB should be able to autonomously activate and de-activate cell splitting. In our understanding, there are two entities which are eligible to make such decision, i.e. OAM and the eNB. It is a baseline that OAM can activate/de-activate cell splitting when required. Furthermore, since the eNB can know the network load status in real time, it can also autonomously determine the action of cell splitting/cell merging based on the load condition if OAM has provided it the necessary antenna configuration required for the activation/de-activation. 
Proposal 5:  The eNB should be able to autonomously activate/de-activate cell splitting, and the corresponding AAS configuration before and after activation need to be pre-configured by OAM.
Q7.  Should intra-frequency scenarios be considered?

Q8.  Should inter-frequency scenarios be considered?

The two scenarios are the AAS cases agreed by RAN1/RAN4, which may satisfy different operator’s demand, thus both should be considered.
Proposal 6: Bothe intra-freq and inter-freq scenarios should be considered for cell splitting.
3. Proposal
The above open issues related with the AAS scenarios were discussed, and then following suggestions were put forward, 
Proposal 1: The zones where cell splitting can occur should be configured by OAM.
Proposal 2: MDT measurement data can be provided to OAM to help further optimisation of configuration related to cell splitting.
Proposal 3: Cell splitting should not be permanently activated.

Proposal 4: It can be a baseline that OAM shall be able to activate/de-activate cell splitting. 

Proposal 5: The eNB should be able to autonomously activate/de-activate cell splitting, and the corresponding AAS configuration before and after activation need to be pre-configured by OAM.
Proposal 6: Both intra-freq and inter-freq scenarios should be considered for cell splitting.

Then we suggest RAN3 to discuss them and make conclusions.
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