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1. Introduction
P802.16m/D1 contains texts for low-duty mode (LDM) of Femto BS[3] and the contribution[1] proposes the default low-duty mode (LDM) pattern to support AMS scanning of Femto BS in LDM operation. The default LDM pattern is pre-provisioned for low signaling overhead. The contribution summarizes the default LDM pattern usages for three scanning scenarios: initial network entry, preparing handover, and uncontrolled handover.
This contribution considers several types of default LDM patterns and proposes that a Femto BS uses a default LDM pattern.
2. Isolation and Overlay

An AMS in overlay region can connect to both Femto BS and Macro BS. It means that though an AMS served by the Macro BS enters into the coverage of the Femto BS there is no requirement for quick handover. The requirements in the default LDM pattern design for the Femto BS in overlay region are in support for one scanning scenario, initial network entry.
If a Femto BS is in isolation region, an AMS can connect to the Femto BS only. It means that when an AMS connected to the Macro BS enters into the isolation region served by the Femto BS only, an AMS have to handover to the Femto BS as soon as possible. It requires fast detection of the Femto BS.
3. Characteristics of default LDM pattern

Consider two default LDM patterns as shown in Figure 1. Both default LDM patterns have the same rate of active period, 10%. Their lengths of available and unavailable intervals are 1 superframe and 9 superframes for (a) short period, and 4 superframes and 36 superframes for (b) long period.
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Figure 1. Examples of two default LDM patterns: (a) short period and (b) long period
When an AMS scans A-PREAMBLE it requires N (=1/ averaging parameter) time measurements for averaging these measurement values up to a averaging parameter. For 1/16 averaging parameter, average scanning delays for (a) short period and (b) long period are 709ms (= (20*1/10 + (180/2+20)*9/10)+600) and 512ms (= 800*4/40 + ((800-80)/2+80)*36/40 ), respectively. Because the detection requires one time in receiving the preamble, averaging detection delays are 81ms (=180/2*9/10) and 324ms (=720/2*36/40), respectively.
In the view of detection time, an AMS can shortly detect the FemtoBS if the cycle length of its default LDM pattern is short. For diversity of scanning events the short cycle length has benefits for handover. It is recommended that short period of the default LDM pattern is applied for the Femto BS in isolation region.
In the view of scanning time, an AMS can scan the Femto BS fastly if long period, because its averaging scanning delay is short. Long period of the default LDM pattern is used in the Femto BS in overlay region to optimize initial network entry only. 

According to those characteristics of default LDM patterns, this contribution proposes that the network provider may optimize the default LDM pattern parameters depending on averaging parameters and the radio environments. In order to support various default LDM patterns, the default LDM pattern parameters may be pre-provisioned or broadcasted/unicasted by macro BS/Femto BS.
5. Text Proposal for the 802.16m draft amendment
[-------------------------------------------------Start of text changes---------------------------------------------------]
[Insert the blue color text in the end of the section 15.4.10.1]
15.4.10 Low-duty Operation Mode
15.4.10.1 General description

Besides the normal operation mode, Femtocell BSs may support low-duty operation mode, in order to reduce interference to neighbor cells. The low-duty operation mode consists of available intervals and unavailable intervals. During an available interval, the Femtocell BS may become active on the air interface for synchronization and signaling purposes such as paging, ranging or for data traffic transmission opportunities for the MSs. 
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 Femtocell BS may enter low-duty operation mode either if all MSs attached to the Femtocell BS are in idle or sleep mode, or if no MS is in the service range of the Femtocell BS at all.
15.4.10.x Signaling

Additionally, a Femto BS may define the default LDM patterns of its own. The Femto BS may pre-provision its default LDM pattern parameters to AMSs in CSG whitelist. Macro BS/Femto BS may broadcast/unicast default LDM pattern parameters of the Femto BS in LDM operation over the air.
The default LDM pattern parameters in units of superframes include available interval length, unavailable interval length, and start superframe number. The start superframe number indicates the superframe number at which an available interval begins.
There may be one or more default LDM patterns in a femto ABS deployment. The Default LDM pattern(s) parameters can be unicast to the MS during initial network entry with the femto ABS in the AAI_REG-RSP message. 
[--------------------------------------------------End of text changes ----------------------------------------------------]
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