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Proposed Text for Femtocell Overview
Joey Chou, Muthaiah Venkatachalam, Xiangying Yang, Sassan Ahmadi
Intel
I. Introduction
This contribution proposes text to provide the overview of Femtocell in response to the request for information from ITU WP5D.   
II. Proposed text
17   Support for Femtocell

17.1 Femtocell Overview

Femtocell BS is a low power BS that is designed for use at home or SOHO in order to lower the operational cost for operators, and to extend service coverage to areas, where services would otherwise be limited or unavailable due to great penetration loss. Femtocell BS typically operates in licensed spectrum, and is connected to the service provider’s network via standard broadband, such as cable.
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Figure 1: Femtocell Network Architecture
Figure 1 shows the Femtocell Network Architecture. Broadband access technologies, such as Fiber to the home or cable, are used to backhaul Femtocell BS traffic through pubic Internet to WiMAX networks via the Femtocell Gateway. SON Server is a server application in NMS (Network Management System) that interface with OAM Server to provide SON functions to SS, MS, FAP, and overlay BS. Femtocell BS will use the same air interface as overlay BS to interface to MS or SS.
Following are high level vision statements for the operation of the Femtocell BS:

Range, capacity and subscriber groups:

The Femtocell BS is expected to be a cheap and readily available BS, possibly with a well defined (aka closed) subscriber group. Femtocell BS can be obtained from retail channels. It should essentially look like an overlay BS with the capacity and range scaled down compared to an overlay BS. The Femto BS is expected to have a range compared to that of a WiFi access point. 
Air link design of the femtocell:
The air link of the femtocell BS should not be changed from that of an overlay BS unless it is absolutely required to do so. 
Home Femto cell discovery by the MS:

The Femtocell BS may have MS that have been pre-authorized to connect to a given Femtocell BS. The Femtocell BS should be able to support mechanisms to enable quick discovery of the femtocell BS by its subscribed MS. 
Frequency Assignment of the femtocell:

The Femtocell BS may be operational in the same FA or the different FA as compared to the overlay BS.
Synchronization with overlay BS:
The Femtocell BS is expected to be synchronized with the overlay BS. However, the synchronization cannot always be guaranteed due to the practical complexity of achieving the same. 
Authentication, Authorization and security aspects:

Since the backhaul is going through the public Internet, Femtocell BS will need to be authenticated and authorized before being connected to the WiMAX core networks. A MS accessing the Femtocell BS has to be authorized by the service provider, since the MS traffic is always routed to service provider’s core network. The communication between the Femtocell BS and the core networks will be authenticated, integrity protected, and encrypted.
Handover and session continuity

The Femtocell BS should support handover mechanisms to and from the overlay BS. There should be session continuity for an MS when it hands over to and from the Femtocell BS.
Retail model and Self Optimization:
Femtocell BS will support SON (Self-Organizing Networks) to enable plug and play model where a subscriber will be able to purchase Femtocell BS via retail channels, and then simply plug it into the broadband modem to receive services without any operator intervention. In the startup process, Femtocell BS will discover the wireless environment, and automatically configure the RF, PHY, and MAC parameters that should cause minimum interference to neighboring cells. The femtocell BS will continue monitoring the wireless environment, and reconfiguring system parameters as needed in order to achieve optimal network performance of throughput, coverage, and capacity.
Interference management:

Interference avoidance and interference mitigation techniques can been used in the Femtocell BS. Femtocell BS will be synchronized with the overlay BS both in timing and frequency, in order to minimize the interference. Overlay BS and Femtocell BS may use radio resource reservation (e.g. FDM or TDM) to avoid collision that will mitigate the interference between neighboring cells. Femtocell BS can go to the idle mode, when there is not activity, in order to save power and minimize the interference by turning off the Tx power. DL and UL power control will be supported by the Femtocell BS in order to reduce the interference to overlay BS and neighbor Femtocell BS.
Operational modes:

Femtocell BS can operate in 3 modes. First, Femtocell BS can operate like a public hot-spot that can be accessed by any MS that is authorized by the service provider. Second, as Femtocell BS can be owned by home or SOHO subscribers, its owner will grant access exclusively to a group of users, called CSG (Close Subscriber Group), at their will. Third, Femtocell BS can serve an MS who is not in CSG, if its resources are available, and such MS has no access to other BS. The handover process of a MS between Femtocell BS and overlay BS will follow the standard handover procedure. However, the handover from a overlay BS to a Femtocell BS will be subject to mode restriction, as described above. 
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