
IEEE C802.16m-09/0932

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Optimizing Handover from Macro BS to Femto BS

	Date Submitted
	2009-04-27

	Source(s)
	Zhifeng (Jeff) Tao, Weihuang Fu, Philip V. Orlik, Ramesh Annavajjala, Jinyun Zhang
Mitsubishi Electric Research Lab
Toshiyuki Kuze
Mitsubishi Electric Corp

	Voice: 617-621-7557

Fax: 617-621-7550

tao@merl.com


	Re:
	“802.16m AWD”: 
IEEE 802.16m-09/0020, “Call for Contributions on Project 802.16m Amendment Working Document (AWD) Content”. 
Target topic: “Femtocell”

	Abstract
	This contribution proposes the mechanism for handover from macro BS to femto BS to be included in the 802.16m amendment working document.

	Purpose
	To be discussed and adopted by TGm for 802.16m amendment working document.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Optimizing Handover from Macro BS to Femto BS
Zhifeng (Jeff) Tao, Weihuang Fu
, Philip V. Orlik, Ramesh Annavajjala, Jinyun Zhang

Mitsubishi Electric Research Lab

Toshiyuki Kuze
Mitsubishi Electric Corp

1 Introduction

This contribution proposes the text of handover from macro BS to femto BS to be included in the IEEE 802.16m amendment [1]. The technical text is inherited from the IEEE 802.16m SRD [2], SDD [3], and IEEE P802.16 Rev2/D9 [4]. 
2 Introduction

In IEEE802.16 handover process, serving BS periodically broadcasts MOB_NBR-ADV messages to MSs in its coverage area.  MOB_NBR-ADV message includes key parameters of the neighboring BSs. MSs receive the MOB_NBR-ADV messages and use the information for subsequent scanning process. 
The amount of overhead incurred by broadcasting MOB_NBR-ADV messages depends on how frequently the message is broadcast, the number of neighboring BSs, and the amount of information broadcast for each neighboring BS.  Here are two important observations:

· The amount of broadcast overhead is proportional to the number of neighboring BSs. 
· The scanning time is proportionally related to the number of neighboring BS listed in the MOB_NBR-ADV message.
In IEEE 802.16m, femto BSs (F-BS) can be deployed in the cell of a macro BS (M-BS). The number of F-BSs could be very large (e.g., tens to hundreds) in an M-BS cell.  This is illustrated in Figure 1.  
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Figure 1: Example of MS handover from M-BS to F-BS

Therefore, the handover from M-BS to F-BS will face two challenges, if F-BS uses MOB_NBR-ADV messages to disseminate information for all the F-BSs using the method defined in current IEEE802.16 standard. 
· The overhead of broadcasting neighboring BS information will become unacceptably large. 

· MS has to scan a large number of neighboring BSs (i.e., M-BSs and F-BSs), thereby incurring excruciatingly long delay. 
To solve this problem, we propose two different solution approaches, which will be further explained in Section 2, and 3, respectively.
3 Proposed Scheme
This solution relies on location information available in IEEE 802.16m. It needs to know the location of the deployed F-BSs and track the location of AMSs. In this scheme, instead of sending information related to all M-BSs and femto BSs, the M-BS only sends to an AMS the information of those neighboring F-BSs that are close to the AMS.  In other words, M-BS utilizes the location information to determine the location relationship between AMSs and F-BSs and sends AMSs the information pertaining to only the nearby F-BSs. 

For example, there are two AMSs and three F-BSs in Figure 2. The MS1 is in the range of both F-BS1 and F-BS2. Similarly, MS2 is close to F-BS1, F-BS2 and F-BS3.  By obtaining the location relationship between MSs and F-BSs, M-BS can determine the set of neighboring BSs for MS1 and MS2. M-BS sends the information of F-BS1 and F-BS2 to MS1 for subsequent scanning and handover. Meanwhile, M-BS sends the information of F-BS1, F-BS2, and F-BS3 to MS2. 
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Figure 2: Example of Scheme
4 Text Proposal 
---------------------------------------------------------Start of the Text----------------------------------------------------------
[Insert the following section 15.2.x in IEEE 80216m-09_0010r1a]

15.2.x Handover related to Femtocell  
A serving macro ABS may unicast the AAI_NBR-INF message to an AMS seeking initial network entry or HO that involves femto BSs.  This AAI_NBR-INF message identifies the neighboring network and defines the characteristics of neighbor macro BS and femto BS.  The AAI_NBR-ADV message follows the format of MOB_NBR-ADV message defined in IEEE802.16 Rev2.  
---------------------------------------------------------End of the Text----------------------------------------------------------
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