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1. Introduction

Self Organized Networks (SON) techniques are proposed in [1] for eNBs. The WI was started in last RAN3#63bis meeting with the following basic use cases: 

1- Coverage and capacity optimization (CCO): optimization of system parameters for maximizing (adjusting to the desired balance between) system coverage and capacity. 
2- Mobility and load balancing optimization (MLO): optimization of cell reselection/handover parameters to redistribute traffic load across the network.
3- Mobility and robustness optimization (MRO): optimization of cell reselction/handover parameters to minimize RLF due to mobility.
This contribution discusses the SON use cases and functionalities relevant for campus deployment of HeNBs.
2. Discussion
General assumptions regarding HeNB are given in the following:
1) HeNB has no X2 interface

2) HeNB may be connected to the Core Network through a HeNB GW
3) no S1-flex for HeNB when they are connected to a HeNB GW

4) Limited number of users per HeNB 

5) Limited capacity compared to the capacity of (macro)eNBs
Campus deployment of HeNBs consists in coordinated deployment of group of HeNBs optionally under a HeNB GW and allowing CSG/hybrid access mode in the campus area. The following figure illustrates an option for campus deployment scenario
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Figure 1: Campus deployment scenario 

In this scenario, the HeNBs of the campus are connected to the HeNB GW through an S1 interface. If standard assumptions for HeNBs are kept unchanged, no X2 is allowed within the campus area.
Due to low capacity/number of users of each HeNB, basic functionalities of CCO for the campus can be reduced from original eNB CCO functionalities [1] to the following: 
· Detection of unintended holes in the coverage

· Coverage optimisation, including: DL channel coverage, UL channel coverage and DL and UL coverage match 
· Reference signal pollution optimisation
These CCO functions can be done autonomously within each HeNB of the campus. For example, power control of the reference signals and monitoring of the received signal quality at each UE can be envisioned.
In campus scenario it is necessary to distribute the load among the different HeNBs, otherwise they will saturate with high probability because of their low capacity/limited number of users. This load distribution can be done through MLO SON functionality.
Handover parameters optimization is an important issue for the campus scenario and dense campus scenario and necessitates HO parameters exchange between HeNBs. Wrong HO parameters setting will lead to various problems as RLF and waste of the campus resources (for example: prolonged connection to non optimal cell [1]). This handover parameters optimization can be done through MRO SON functionality.
Several options can be used for implementing MLO/MRO SON information exchange in campus:

1- A HeNB GW is deployed; load/handover information exchange is done through S1 and interpreted in the HeNB GW. 
2- A HeNB GW is deployed and load/handover information exchange is done through X2 between HeNBs. The HeNB GW acts as a security element.
3- A HeNB GW is not deployed, and  load/handover information is exchanged through X2 between HeNBs of the campus

4- A HeNB GW is not deployed, X2 between HeNBs is not allowed: the SON information is exchanged through S1 and MME is involved for relaying information and/or interpreting information.
Alternative (4) above is not acceptable because it would add new functionalities (SON messages interpretation) to the MME and increase its signalling load and complexity. The less complex solution is alternative (3) because information is exchanged directly between HeNBs. However, security issues are difficult to handle for this case without the deployment of a HeNB- GW. 
The alternatives (1) and (2) are the proposals of this contribution. 

In alternative (1), new functionalities are added to the standard HeNB GW, i.e. load balancing in the campus and HO parameter optimization (MLO/MRO). The HeNB GW may also act as a security GW for the campus area.

In alternative (2), the HeNB GW acts as security GW, the load balancing and HO parameters optimization are done within each HeNB (with neighbour discovery  through ANR like mechanism for example). X2 connections are allowed for HeNBs under a HeNB GW of a campus. 

3. Conclusion
In this paper, we highlighted that several SON techniques initially intended to macro eNBs would apply and bring benefits in the context of coordinated deployment of public/semi-public HeNBs (campus scenario).
Coverage and capacity optimization functionalities can be done within each HeNB autonomously. Load and handover parameters optimization requires HO/load parameters exchange between the HeNBs in the campus. This parameters exchange can be done through the following two options:
1- S1AP load/handover information are interpreted at the HeNB GW; SON functionalities are added to the HeNB GW

2- Load/handover information is exchanged through X2 interface between HeNBs deployed under a HeNB GW
We would like the group to discuss the scenario and choose one of the options.
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