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Clarification of Femtocell Low-duty Operation Mode (Section 15.4.10)
Andreas Mäder, Linghang Fan, Tetsu Ikeda
NEC
Motivation
Low-duty operation mode is designed to minimize interference, power consumption, and at the same time minimize impact on AMS operation. 

A Femto ABS can enter low-duty operation mode if all connected AMS are in sleep mode or if no AMS is connected at all. Idle mode is supported by scheduling availability intervals according to the paging cycles of the paging group the Femto ABS belongs to.

The Femto ABS in low-duty operation mode will become active on the air interface, i.e. will schedule an availability interval, whenever there is an operational requirement for this. This means that the Femto ABS will be available at

· Any available interval of connected AMS in sleep mode

· At available intervals of paging cycles of the paging group the Femto ABS belongs to

· At available intervals of the Default LDM pattern to facilitate scanning.

The Default LDM pattern provides time instances with guaranteed availability for scanning purposes. The availability intervals of the Default LDM pattern form a subset of the total availability patterns of the Femto ABS.
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Figure 1: Femtocell base station low-duty mode operational principle

Figure 1 clarifies the concept with an example. In this scenario, two AMS are served by the Femto ABS. AMS 1 is listening at the configured paging interval for AAI_PAG-ADV broadcast messages. AMS 2 is in sleep mode and becomes active according to the configured sleep cycle. The resulting low-duty mode pattern comprises the superposition of the available intervals of AMS 1, AMS 2 and the Default LDM pattern.
If not indicated otherwise, the Femto ABS follows the operational procedures for sleep mode as defined in Section 15.2.16.2.

Proposed text in Section 15.4.10.1
15.4.10 Low-duty Operation Mode
15.4.10.1 General description
Besides the normal operation mode, Femto ABSs may support low-duty operation mode, in order to reduce interference to neighbor cells.

The low-duty operation mode consists of available intervals (AI) and unavailable intervals (UAI). During an available interval, the Femto ABSs may become active on the air interface for activities such as paging, transmitting system information, ranging or for data traffic transmission. During an unavailable interval, it does not transmit on the air interface. Unavailable interval may be used for synchronization with the overlay macro BS or measuring the interference from neighbor cells. 
The Femto ABS may enter low-duty operation mode either if all MSs attached to the Femto ABS are in idle or sleep mode, or if no MS is in the service range of the Femto ABS at all.

The Femto ABS in low-duty operation mode schedules an AI whenever there is an operational requirement for this. The AIs at the Femto ABS comprise all AIs of AMS in sleep mode, of the paging cycle and of the Default LDM pattern. Figure xxx provides an example with AMS 1 in idle mode and AMS2 in sleep mode.
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Figure xxx: Example of low-duty operation mode

  


