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Introduction
Low-duty operation mode for Femtocell ABS is defined in the current SDD [1]. In this contribution, we propose the text to support low-duty operation mode for Femtocell ABS in AWD. In addition, we propose the text to support wake-up procedure during the unavailable interval to shorten the service interruption time and minimize the impact of low-duty operation. 

A wake-up ranging region may be setup by the Femtocell ABS before entering low-duty operation mode. During the unavailable interval, the Femtocell ABS may keep monitoring the wake-up ranging region without transmitting any signal. Therefore, the benefit of mitigating interference via low-duty operation mode is still retained while the service interruption time due to low duty operation mode is shortened. 
Proposed Text
[Insert a new subclause 15.x.x as follows]
============================== Start of the Text================================= 
15.x.x Low-duty Operation Mode
The low-duty operation mode consists of available intervals and unavailable intervals. During an available interval, the Femtocell ABS may become active on the air interface for synchronization and signaling purposes such as paging, ranging or for data traffic transmission opportunities for the AMSs. During an unavailable interval, it does not transmit on the air interface. Unavailable interval may be used for synchronization with the overlay macro ABS or measuring the interference from neighbor cells.

The Femtocell ABS may enter low-duty operation mode either if all AMSs attached to the Femtocell ABS are in idle or sleep mode, or if no AMS is in the service range of the Femtocell BS at all. When a Femtocell ABS enters low-duty operation and there exists an AMS in its service range, the Femtocell ABS shall unicast or broadcast AAI_LDO-REQ (Low-Duty Operation) to notify the AMSs in its service range of the low-duty operation. The AAI_LDO-REQ message shall include the following information:
· Available interval (in units of superframes)

· Unavailable interval (in units of superframes)

· Start superframe number
· (Optional) Wake-up ranging codes and allocation of wake-up ranging region in time and frequency domains
The CSG Femtocell ABS switches between the low-duty operation mode and the normal operation mode when it receives requests from the overlay macro ABS, the core network, or an AMS for network entry, HO, or the exit of the sleep mode. 
An AMS intends to connect to a Femtocell ABS in low-duty operation mode during the unavailable interval may wait until the available interval. Otherwise, the AMS may send a wake-up ranging code in the dedicated wake-up ranging region to activate the Femtocell ABS in low duty mode back to normal operation. The wake-up ranging codes and region are pre-arranged and announced by the Femtocell ABS in an AAI_LDO-REQ message. If a wake-up ranging region is setup by the Femtocell ABS, the Femtocell ABS shall monitor if any wake-up ranging codes being sent by AMSs during the unavailable interval. Upon detection of a wake-up ranging code, the Femtocell ABS shall return to normal operation mode immediately.  
============================== End of Proposed Text =================================
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