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Text for the IEEE 802.16m Amendment on Femtocell Low Duty Operation
Giwon Park, Jin Lee, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak 
LG Electronics, Inc.
1. Introduction

This contribution includes proposed text for Femtocell sections to be incorporated in the 802.16m Amendment Document. The technical texts and ToCs are inherited from the 802.16m SRD [1], 802.16m SDD [2], and the 802.16 Rev2/D9 [3]. Moreover, this contribution follows the tentative outline and style guide in the 802.16m Amendment [4]. In this contribution, amendment text including several illustrations is proposed for the Femtocell section in which 16m members have enough consensus.

2. Rationale/Motivation of modifications 
This contribution modified the SDD by adding the detailed descriptions for the following issues.
· The low duty pattern synchronization of Femtocell BS based on subscriber group type 

Femtocell may belong to different subscriber type such as CSG-Closed Femtocell BS and CSG-Open Femtocell BS. According to the subscriber group type of Femtocell BS, a feature of Femtocell BS may be different. For example, CSG-Open Femtocell BSs allow many MS to access other than CSG-Closed Femtocell BSs.

Therefore, low duty cycle pattern of Femtocell BS shall be differently applied according to the subscriber group type of Femtocell BS.

· Formation of available interval within low duty cycle
The order of A-Preamble which Macro BSs transmit within superframe is as the following:

· SA-Preamble ( SFH ( PA-Preamble ( SA-Preamble ( SA-Preamble
For synchronization with Macro BS, first of all, MS should receive the PA-Preamble and SA-Preamble. Then MS can decode the SFH.

Because the length of available interval may be short, if the configuration of available interval is the same as the superframe configuration of Macro BS, MS shall previously store the information of A-Preamble to decode the SFH within the available interval.

To solve this problem, the order of A-Preamble within available interval shall be formatted so that MS can easily synchronize to Femtocell BS. So we propose that an available interval begins with PA-Preamble as follows:

PA-Preamble ( SA-Preamble ( SA-Preamble ( SA-Preamble.

The location of SFH is TBD.
· Low-duty operation mode in a legacy support femtocell BS

Low duty operation mode in LZone is configured with unavailable interval only.

When the YMS moves out of the overlay macro BS, the network signals the legacy support femtocell BS to enter low-duty operation mode.

3. References
[1] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”
[2] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”
4. Proposed Outline for 802.16m Femtocell Operation Amendment Text

---------------------------------------------------------------Text Start ------------------------------------------------------------
15.2.21 Femtocell BS Operation 
15.2.21.x Low-duty Operation Mode
Besides the normal operation mode, CSG 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. A low duty cycle is the sum of an available interval and an unavailable interval. The period of the low duty cycle is measured in units of superframes. An available interval shall begin with a PA-Preamble. The location of SFH is TBD. 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 AMSs. 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.
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Figure xx. The formation of low duty cycle pattern
The Femtocell BS may enter low-duty operation mode either if all MSs attached to the Femtocell BS are in idle mode or sleep mode, or if no MS is in the service range of the Femtocell BS. The CSG Femtocell BS switches between the low-duty operation mode and the normal operation mode when explicitly requested by the overlay macro BS or the core network, or implicitly by AMS’s that perform network entry, HO or exiting sleep mode.
The patterns of low-duty cycle of Femtocell BSs may be synchronized according to the subscriber group type (CSG-Open Femtocell BS, CSG-Closed Femtocell BS) of Femtocell BSs. The available interval of CSG-Open Femtocell BS may occur more frequently than the available interval of the CSG-Closed Femtocell BS. Macrocell/Femtocell BS may broadcast/unicast Femtocell FAs and patterns of low-duty cycle over the air. 
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Figure xx. An example of Low Duty Mode operation

Legacy support femtocell BS should configure low-duty operation mode differently between LZone and MZone.

Low duty operation mode in LZone is configured with unavailable interval only while Low-duty operation mode in MZone consists of unavailable and available intervals. 

When the last attached YMS to a legacy support femtocell BS performs either handover to overlay macro BS or idle mode operation, the femtocell BS maintains normal mode in LZone. When the YMS moves out of the overlay macro BS, the network signals the legacy support femtocell BS to enter low-duty operation mode.

When the AMS attached to a legacy support femtocell BS either performs handover to the overlay macro BS or initiates idle mode operation, network sends signal the femtocell BS to enter low duty mode in MZone. 
---------------------------------------------------------------Text End ------------------------------------------------------------
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