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Signaling for Femto ABS Low-Duty Operation Mode (Section 16.4.10)
Andreas Mäder, Linghang Fan, Hassan Alkanani, Nader Zein, 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. 

In order to facilitate scanning, either the Macro ABS or the Femto ABS should signal the Default LDM pattern to the AMS. In the current text in P802.16m/D3, signaling is to be included in the AAI_REG-RSP message. However, this complicates matters if operators want to change the Default LDM patterns of their deployed Femto ABS. 
Additionally, the Femto ABS should signal the current operational state to the AMS.
We therefore 

· Define a new MAC management message, AAI_LDM-IND, which contains information about the Default LDM pattern used by the Femto ABS.
· Include information about the operational state of the Femto ABS in the P-SFH.

[Remedy 1: Modify the text in Section 16.4.10.2 as following:]
16.4.10 Low-duty Operation Mode

16.4.10.1 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 AMSs attached to the Femto ABS are in idle or sleep mode, and if no AMS is in the process of network entry.
The current operational mode of the Femto ABS is indicated in the P-SFH.

16.4.10.2 Default LDM pattern(s)

A Sequence of availability and unavailability intervals forms an LDM pattern. The Default LDM pattern is the iteration of one available interval and one unavailable interval. An available interval for Default LDM pattern begins with the frame including the PA-Preamble. The Default LDM pattern is a subset of the available intervals at the femto ABS.
The Default LDM pattern parameters include:

· Available interval (in units of four frames)

· Unavailable interval (in units of four frames)

· Start superframe number
Once a femto ABS enters low duty mode, the Default LDM pattern of the femto ABS may be activated.

There may be one or more default LDM patterns in a femto ABS deployment. The Default LDM pattern(s) parameters can be pre-provisioned or unicasted to the AMS during initial network entry with the femto ABS in the AAI_REG-RSP message. Changes of the Default LDM pattern can be indicated by the AAI_LDM-IND message. 
[Remedy 2: Add the following entry to Table 673 in Section 16.2.3:]
	Message Name
	Message Description
	Security
	Connection

	AAI_LDM-IND
	Low-duty mode indication
	null
	Unicast


[Remedy 3: Add the following text to Section 16.2.3:]
16.2.3.X AAI_LDM-IND

The AAI_LDM-IND message conveys information about the Default LDM pattern of a Femto ABS.

	Name
	Value
	Usage

	start_frame_number
	Start superframe number of the new  Default LDM pattern
	

	available_interval_length
	Length of available interval in units of four frames
	Indicates the length of the available interval of the Default LDM pattern

	unavailable_interval_length
	Length of unavailable interval in units of four frames
	Indicates the length of the unavailable interval of the Default LDM pattern


[Remedy 4: Modify Table 799 in Section 16.3.6.5.1.1 as following:]
	Syntax
	Size (bit)
	Notes

	P-SFH IE format () {
	
	

	Femto ABS operational mode
	1
	0b0 = normal mode
0b1 = low-duty mode

	}
	
	



  


