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Text Proposal on Femto Low Duty Mode (16.4.10)
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In D4, low-duty mode (LDM) may be supported by a Femto ABS in order to reduce interference to the neighbor cells. However, the detail of how LDM helps interference mitigation has not been addressed yet. This contribution presents two proposals regarding this issue.
Proposal 1: The number of Default LDM patterns should depend on the scenario of deployment of Femto ABSs in the network. A Femto ABS can be assigned one or more Default LDM patterns, and one of these patterns will be activated when the Femto ABS enters low-duty mode.

In case of Femto ABSs being deployed with high density (a highly potential case in Asian countries), interference among Femto ABSs with proximity to each other can be a serious problem. In this case, the Default LDM patterns for these Femto ABSs should be mutual exclusive, and hence more LDM patterns are needed to facilitate mutual exclusion of Default LDM patterns among Femto ABSs. In contrast to that, in a sparse deployment, mutual interference should be less significant and hence for simplicity less LDM patterns are enough.
Proposal 2: A Femto ABS being in low-duty mode may change its active Default LDM patterns.

The Femto ABS should be allowed the flexibility of dynamic changing its active Default LDM pattern after entering low-duty mode in order to adapt to the latest channel condition. However, the change should not be frequent since broadcasting such update to the AMSs is an overhead.
Proposed Text
In the P802.16m/D4, page 702, modify section 16.4.10.1 and 16.4.10.2 as follows:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

16.4.10 Low-duty Operation Mode
16.4.10.1 General description
Besides the normal mode, Femto ABSs may support low-duty mode, in order to reduce interference to neighbor cells.

The low-duty mode consists of available intervals (AI) and unavailable intervals (UAI). During an AI, the Femto ABSs may become active on the air interface for activities such as paging, transmitting system infor​mation, ranging or for data traffic transmission. During a UAI, it does not transmit on the air interface. A UAI may be used for synchronization with the overlay macro BS or measuring the interference from neigh​bor cells.

The Femto ABS may enter low-duty mode if there are no AMSs attached to the Femto ABS and there are no AMSs in the process of network entry. The Femto ABS may also be instructed by the network to enter low-duty operation for purposes such as interference mitigation. In this case, the Femto ABS shall direct its subordinate AMSs to handover to neighbor Femto/Macro ABS prior to entering low-duty mode.
The Femto ABS in low-duty mode schedules an AI whenever there is an operational requirement for this. This means that the AIs at the Femto ABS comprise at least all AIs of the paging cycle and of the Default LDM pattern. Figure xxx provides an example with one AMS in idle mode.
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 avail​able 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 offset

The AI starts at the Superframe number 'N' where 
N modulo (AI+ UAI) == Start Superframe Offset

Once a Femto ABS enters low duty mode, the Default LDM pattern of the Femto ABS may be activated. A femto ABS obtains its Default LDM pattern(s) during the initialization procedure with the network. 
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. 
------------------------------------------------------  Text End  ---------------------------------------------------------------
In the P802.16m/D4, page 705, section 16.4.13, insert the following text after line 35 as follows:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

16.4.13 Femto ABS Reliability
{Existing text is ignored}
Before executing resource adjustment the Femto ABS may request some subordinated AMSs to perform handover to neighbor cell if required. The MAC message may be unicast/multicast to the AMSs. The Femto ABS should finish HO initiation and HO preparation phases before it does resource adjustment.
The Femto ABS which decides to enter low-duty mode when there is still active subordinate AMS shall perform the following operations before entering low-duty mode:

- Request its active subordinate AMSs to handoff to neighbor cells;

- Set the cell bar bit to 1 to prevent AMS (re)entry.
When supporting the Femto ABS reliability improvement functions, the Femto ABS is assumed to equip with backup power buffer to ensure the functions can be performed in a period of time when normal power supply is not available. It is also assumed that Femto ABS is capable to learn the backhaul connection status from the modem (e.g. xDSL or DOCSIS) and configure the message/signaling to support the functions iden​tified in this section.
------------------------------------------------------  Text End  ---------------------------------------------------------------
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