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Proposal Text for the IEEE 802.16m Amendment on Femtocell Idle Mode
Namsuk Lee, Raunak Maheshwari, Yongseok Choi, Jisoo Park, Nakwook Sung, Sookjin Lee 
ETRI
1. Introduction

Based on the current SDD[1], Femtocell BS shall support idle mode. Depending on topology design to support both femtocell BS and macro BS, one or more paging groups may be assigned to a femtocell BS or a macro BS. The overlay macro BS and the femtocell BS may share the same paging group ID.

If the overlay macrocell BS and the femtocell BSs share the same paging group ID, an AMS won’t perform location update when it moves between the overlay macro BS and the femtocell BS. However, the same paging message is broadcasted in both overlay macro BS and femtocell BSs, so the interference and paging overhead is increased.
In our proposal, the overlay macro BS and the femtocell BSs share the same paging group ID, and the overlay macro BS allocates a common paging region for the paging group ID as shown in figure 1. All the BSs under a paging group receive an identical paging message from the paging controller. The common paging region is used by both overlay macro BS and femtocell BSs in the macro cell to transmit a paging message. When the overlay macro BS knows that a femtocell BS is installed with the same paging group ID in the macro cell, it informs the femtocell BS of the information about the common paging region and the modulation and coding scheme (MCS). The overlay macro BS and the femtocell BSs broadcast a paging message with the same MCS level at the beginning of the common paging region. According to the distance from the overlay macro BS, the femtocell BSs have to control the transmit power of a paging message. Depending upon the transmit power from the overlay macro BS, the Femtocell BS will decide whether it should transmit paging message or not. As shown in figure 2, when a femtocell BS is near to the overlay macro BS and the received power from the overlay macro BS is very high, the femtocell BS may not transmit a paging message, but broadcasts A-MAP including the allocation information for a paging message. An AMS in the femtocell checks A-MAP and receives a paging message which is broadcasted from the overlay macro BS. When a femtocell BS is near to macro cell edge, the femtocell BS transmits a paging message in the common paging region.
If the overlay macro BS changes the common paging region, it should inform the changes to all femtocell BSs with the same paging group ID in the macro cell. The overlay macro BS can transmit other data in unused resources in the common paging region. 
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2. Proposed Text for 802.16m Femtocell Operation Amendment 
---------------------------------------------------------------Text Start ------------------------------------------------------------
15.4. Support for Femto ABS 

15.4.9. Idle Mode
The OSG Femtocell BSs operate like macro BSs when paging an MS.

Femtocell BS shall support idle mode. The CSG Femtocell BSs may broadcast the paging messages that are related to only the MSs of this CSG.
Dependent on topology design to support both Femtocell BS and Macro BS, one or more PGs may be assigned to a Femtocell or a Macro BS. The overlay Macro BS and the CSG Femtocell BS may share the same paging group ID.
When using the same paging group ID, the overlay macro BS allocates a common paging region. The common paging region is used by both overlay macro BS and femtocell BSs in the macro cell to transmit paging message. If a femtocell BS is installed in the macro cell, the overlay macro BS informs it with the information about the common paging region and modulation and coding scheme (MCS). According to the distance from the overlay macro BS, the femtocell BSs have to control the transmit power for the common paging region. If a femtocell BS is near to the overlay macro BS and the received power from the overlay macro BS is very high, the femtocell BS broadcasts A-MAP for a paging message and may not transmit a paging message in the common paging region. In this case, an AMS in the femtocell receives a paging message which is broadcasted from the overlay BS.
---------------------------------------------------------------Text End ------------------------------------------------------------
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Figure 2. The transmission method of a paging message
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