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State and Operational Mode of Femtocell BS in IEEE 802.16m 

Eunkyung Kim, Soojung Jung, Juhee Kim, Jaesun Cha, Kwangjae Lim, Hyun Lee, Won-Ik Kim, Chulsik Yoon 
ETRI
1 Instructions

The draft of IEEE 802.16m System Description Document (SDD)[1] describes the support for Femtocell BS and Section 15.1 in SDD describes some primitive concept of Femtocell BS, which is not enough to cover general concept of support Femtocell BS on the next version of IEEE 802.16m Amendment Working Document (AWD) [2] . Therefore, in this contribution, we describe the detail description of Femtocell BS operation in IEEE 802.16m on the AWD. 
2. Text Proposal for the 802.16m AWD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m Amendment Working Document (AWD)]
15. Advanced Air Interface

15.2 Medium Access Control

15.2.x Support for Femtocell BS

15.2.x.y State and operational mode of Femtocell BS

Fig. Xa shows the state transition diagram and operational mode of Femtocell BS. As shown the figure, in order to support Femtocell BS in IEEE 802.16m, states of Femtocell BS are as follows;

· Initialization state

· Operational state
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Fig. Xa. State Transition Diagram and operational mode of Femtocell BSs

15.2.x.y.1 Initialization State
After Femtocell BS powers on, it prepares to play a role of BS for MS with some functionalities which are as follows;

· Configuration of Radio interface parameters such ac acquisition of initial system parameters, PHY/MAC parameter decision, and topology acquisition.

· Initial Time and Frequency synchronization from GPS, wired interfaces, IEEE 1588, and etc.
15.2.x.y.2 Operational State
After successfully attaching to the network, a femtocell BS enters the operational state. In the operational state, two operational modes may be supported; normal mode and low-duty mode. In the low duty mode, availability intervals alternate with unavailability intervals (i.e., low-duty operation cycle).

If the Femtocell BS fails the synchronization during operational state or it is unattached to the network, it changes its state to initialization state. In the case of power down of Femtocell BS, the state of the Femtocell BS changes to the power on/off state by sending to the subordinated MSs with out-of-service information to prevent MSs entry or reentry from other cells. 
Before powering down or changing to the initialization state, the Femtocell BS may request the subordinated MSs to perform handover to neighbor cell if required. 
When the backhaul link of the femtocell BS is down or the connection with the service provider network is lost for a configurable pre-defined time, the femtocell BS shall disable air interface with static user information. The user information may help the AMSs to perform optimized network reentry during handover when some of them decide to come back to the femtocell BS when its backhaul link is restored to normal.

15.2.x.y.2.1 Normal Operation Mode
In the normal mode of Femtocell BS in the operational state, it maintains its current state as normal mode if at least one MS is served by the Femtocell BS. During normal mode, the Femtocell BS synchronizes with overlay macro BS periodically. The Femtocell BS changes its mode from low-duty operation mode to normal operation mode if it is requested by overlay macro BS, core network, or MS to perform network entry, HO, and etc. The Femtocell BS also enters normal operation mode from low-duty operation mode when it cannot decide the low-duty operation cycle at all due to variable paging offset or sleep cycle of subordinated MSs.
15.2.x.y.2.2 Low-duty Operation Mode

Besides the normal operation mode, Femtocell BSs may support low-duty operational mode, in order to reduce interference to 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. Upon entering the low-duty operation mode the Femtocell BS should decide the low-duty operation cycle and it can change the low-duty operation cycle during low-duty operation mode. 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 but it may be used for synchronization with the overlay macro BS or measuring the interference from neighbor cells. Further functional description of low-duty mode of Femtocell BS is shown in 15.2.x.z low-duty operation mode.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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