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1 Introduction 
In RAN#58 meeting, the issue of SON function for pre-rel 12 small cells is added in the new SI [1]. There are two deployment scenarios should be considered in the SON function for pre-rel 12 small cells.
· Sparse deployed small cells to improve the signal quality and eliminate the coverage holes.

· Dense deployed small cells to enhance system capacity for hotspot area.
This document will analysis on the impaction and requirements of SON functions in the above two scenarios.
2 Discussion

2.1 Overview
The small cell deployment scenarios are summarized below.
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Figure 1. Sparse deployed small cells                                Figure 2. Dense deployed small cells
In both the two scenarios, the following combinations operation system should be considered:

· Option 1: LTE macro cell and LTE small cell.
· Option 2: LTE macro cell and UMTS small cell.
· Option 3: UMTS macro cell and LTE small cell.
· Option 4: UMTS macro cell and UMTS small cell.

Therefore, SON function for pre-rel 12 small cell should consider both intra-RAT and inter-RAT scenarios. Other Rel-11 small cell features should be considered in this SI, such as cell range extension (CRE) and almost blank sub-frame (ABS), etc. These eICIC enhancement techniques haven’t been considered in the SON. Otherwise, the cell-edge users performance may lose the benefits of eICIC. As small cells are mostly deployed in hotspot area to enhance system capacity, the inter-RAT related SON functions are also important issues. The Opt. 1 is more important than other three scenarios, which is suggested to study with the highest priority.
Proposal 1: LTE macro cell and LTE small cell scenarios should be studied with higher priority in the new SI.
In Fig.1 & 2, small cells are deployed in sparse and dense scenario. In the sparse scenario, small cells are deployed far away with each other and almost no interference with each other. However, small cells are more sensitive to the interference environment in dense scenario, since some small cells are overlapped with each other. The discussions on MLB and MRO function are more complexity in dense scenario than these in the sparse scenario. Therefore, we should first study the SON function in sparse scenario, and then, SON function in dense scenario should be studied and discussed later.
2.2 Discussion on SON functions for pre-rel 12 small cells
CRE users and non-CRE users in LTE small cells
In time-domain eICIC solutions for LTE small cell, the ABS users benefit good channel quality in the CRE sub-frame without severer interference from LTE macro cells. The CRE users, which are not scheduled in non-CRE sub-frames, have to keep connecting to the serving picocell in the duration. Therefore, the handover parameters should be different for CRE users and non-CRE users, and user type information should be considered in the optimization of handover parameters. There are some conflictions to be solved between CRE technique and mobility loading balancing (MLB) and mobility robust optimization (MRO) functions. Whether the user type information in MLB function is needed should be determined in during the SI.
Proposal 2: It should be determined during the SI whether the user type information, such as CRE user, is needed to add in MLB information.
The intra-RAT mobility enhancement for small cell
In the former discussion, inter-eNB mobility parameter for macro cell has been proposed. However, when small cell deployed in macro cell coverage area, the exchanged mobility parameters are need to negotiated and coordinated with all small cells. The optimizations of handover and cell (re-)selection parameters are more complicated than traditional macro cell scenarios. If macro cell A in Fig.3 exchanged with small cells, it has to sent the negotiation request to small cell B, C, D, E. The impact of changing handover or cell (re-)selection thresholds on small cell B, C, D, E have to be evaluated carefully to maintain the stability of network. If small cell B wants to adjust the mobility parameters, it has to send negotiation request to adjacent small cell D for intra-RAT scenario in Fig. 4, and send negotiation request to adjacent macro cell A for intra-RAT scenario. Although both the intra-RAT and inter-RAT scenarios are important for small cell deployment, the intra-RAT scenario should be solved firstly. Related RIM information should continue to discuss in the new SI to effectively support MLB and MRO.
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Figure 3. Macro cell A transmits the mobility parameters to all the small cells
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Figure 4. Macro cell A transmits the mobility parameters to all the small cells
Proposal 3: Macro cell needs to negotiate with all the small cells within the coverage, when it adjusts the mobility parameters in intra-RAT scenario.
Proposal 4: Small cells could adjust the intra-RAT mobility parameters. RIM information for more effective MLB and MRO should be studied in the SI.
3 Conclusions
This contribution discussed the SON function for pre-rel 12 small cell, based on our analysis, we propose that:
Proposal 1: LTE macro cell and LTE small cell scenarios should be studied with higher priority in the new SI.

Proposal 2: It should be determined during the SI whether the user type information, such as CRE user, is needed to add in MLB information.
Proposal 3: Macro cell needs to negotiate with all the small cells within the coverage, when it adjusts the mobility parameters in intra-RAT scenario.
Proposal 4: Small cells could adjust the intra-RAT mobility parameters. RIM information for more effective MLB and MRO should be studied in the SI.
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