
IEEE C802.16m-08/780r1

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

	Title
	Mobility Management in 16m System

	Date Submitted
	2008-07-07

	Source(s)
	Yanling Lu, Luciano Sarperi, Mythri Hunukumbure, Rajni Agarwal, Kevin Power

Fujitsu

	Voice:
+44(0)20 8606 4481 
E-mail: yanling.lu@uk.fujitsu.com


	Re:
	IEEE 802.16m-08/024,” Call for Comments and Contributions on Project 802.16m System Description Document (SDD)”.
Target topic: Mobility Management

	Abstract
	This contribution proposes the mobility management schemes of 16m system. 

	Purpose
	This contribution proposes the mobility management schemes of 16m system.

	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>.


Mobility Management in 16m System
Yanling Lu, Luciano Sarperi, Mythri Hunukumbure, Rajni Agarwal, Kevin Power

Fujitsu

1. Introduction
Mobility Management is the main function of the Mobility management block, which is located in RRCM sublayer and handles functionality related to handover procedure, managing candidate target BSs and deciding whether MS performs handover operation [1]. However, this function is closely related to many other functional blocks such as, network entry management, resource management, interference management and security management blocks. It is therefore required that efficient mobility management should be fulfilled by structured cooperation among the different management related functional blocks. 
2. Handover Procedure 

As proposed in [2], mobility management in an 802.16m system shall satisfy the following requirements; 
· Legacy support. 
· Cell edge user performance enhancement.
· The maximum handover interruption time: 30 and 100 ms for inter- and intra- frequency handover of 16m MS between 16m BSs operating in the absence of legacy MSs under normal operating conditions.
It is therefore clear that new advanced mechanisms must be proposed to target these mandatory requirements whilst potentially providing the ability to support advanced multi-antenna techniques such as inter-cell interference mitigation, and multi-cell MIMO.
2.1 Handover and Inter-cell Interference Mitigation 
Handover, especially hard handover, would interrupt a user’s active communication for a specific time duration known as interruption time, at the rate of tens and hundreds of ms for intra- and inter-frequency handover respectively. For some time-sensitive services, such interruption time could deteriorate service level. Further, handover may cause user data to be lost. To solve this problem, the target and serving BS should buffer user data and on some occasion coordinate the user data transmission to avoid duplication. More seriously, during handover, MS may drop off due to lack of radio resource in the target BS or failure of network reentry to the target BS, etc. From this respective, handover should be avoided to some extent, whilst other system performance requirements need to be kept at reasonable levels.    
On the other hand, inter-cell interference is well known to cause degradation in MS’s signal quality, especially in the cell edge area. Normally, the handover trigger metric is RSSI or CINR and usually takes place in the cell edge area, where the majority of interference is caused by neighboring cells. So, mitigating inter-cell interference may lead to potentially delaying handover and/or decreasing handover frequency. As demonstrated in figure 1, without interference mitigation, the handover area may include area B and C. By adopting interference mitigation techniques, the handover area may decrease to area C only, in which way handover frequency would be reduced thus leading to an enhanced cell edge user performance.   

However, certain inter-cell interference mitigation approaches can be resource-consuming (e.g. FFR) or may have unwanted side-effects such as impacting on other user’s signal quality, thus potentially resulting in an increased number of handovers. To avoid this, advanced methods such as the inter-cell interference cancellation approach in IEEE C802.16m-08/449 should be employed, which targets individual interfered cell edge user. Some system entities should make the inter-cell interference mitigation decision based on several factors, such as neighbor BS resources, the balance of system performance, interference levels and so on.  


[image: image1.emf]BS 1 BS 4

BS 5 BS 6

BS 3

BS 2

BS 0

A

B C

A

B

C

Non-handover 

area

Interference 

mitigation area

Hard/soft 

handover  area


Figure 1 the effect of multi-cell interference mitigation on handover
2.2 Handover and Multi-cell MIMO

Different from hard handover, soft handover is considered as an efficient mechanism to avoid high drop-off rate during handover, while at the expense of target and serving BS resource.
In the 802.16e standard, MDHO is defined as a soft handover mechanism where the same downlink MAC/PHY PDUs shall be sent to the MS by all the BSs involved in MDHO, where as an uplink transmission from an MS is received by multiple BSs. This diversity mechanism reduces the risk of MS drop-off whilst minimizing the likelihood of dropped packets.
From the viewpoint of handover, multi-cell MIMO has the similar concept as Macro-diversity HO to some extent. User data can be transmitted and received by multiple BSs in the downlink and uplink respectively. With collaborative multi-cell MIMO techniques the BSs can perform joint encoding in the DL and joint decoding in the UL, resulting in better performance than with Macro-diversity thus increasing cell edge user performance.
2.3 Handover with Legacy Support 
In the scenario of 16m co-existence with legacy system, MS operation mode in the serving BS and target BS could be different due to the BS type. What’s more, if target BS is a 16m BS with legacy support, 16m MS can be served in either of new and legacy zone. In which zone the 16m MS is served depends on many factors: QoS, resource management and so on. Consequently, different from the fixed operation mode in 16e only or 16m only cell, MS operation mode in a 16m cell with legacy support is variable. When 16m MS performs handover, if the MS can’t operate in the correct mode in the target cell, long latency would be caused at least. So mobility management should address this issue. 
Regarding to the BS type of serving BS and target BS, there are 9 handover cases in the co-existence scenario, as shown in figure 2:
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Figure 2 Handover cases in the scenario of legacy support 

(1) 16m without legacy support ->16m without legacy support

(2) 16m without legacy support ->16m with legacy support

(3) 16m without legacy support ->16e 

(4) 16m with legacy support ->16m without legacy support 

(5) 16m with legacy support ->16m with legacy support 

(6) 16m with legacy support->16e 

(7) 16e ->16m without legacy support 

(8) 16e->16m with legacy support 

(9) 16e ->16e

For the first six cases indicated with blue line in figure 2, they can be considered as 16m-starting handover. For the last three cases indicated with green, yellow and red line in figure 3, they can be called 16e-starting handover. 

For the 16m-starting handover, new messages can be defined to inform the MS of the neighbor BS information. For the 16e-staring handover, 16m MS may get some general information of neighbor BSs based on the legacy messages, but can’t get to know more detailed information, for example, 16m preamble information may not be contained in the current 8 bit IE. What’s more, when the MS performs scanning or network re-entry, it would synchronize with the neighbor/target 16m BS with legacy support in the wrong zone probably. So the network re-entry/scanning procedure should have the flexibility to address the change of MS operation mode.
3. Proposed Text

[Insert new subclause]
10.x  Mobility management

---Handover can be initiated by the MS or BS. The BS/network entity is responsible for determining the HO type, based on some criteria, such as loading balancing, admission control, security management and so on. 

---Inter cell interference mitigation should be utilized to enhance cell edge user’s performance, especially before the user potentially switches to the handover state. Multi-cell MIMO can be adopted as the physical baseline technique for soft handover.

---Handover between legacy and new system shall be optimized to reduce latency. 16m MS operation mode should be notified as soon as possible. The handover network entry/scanning procedure should have the flexibility to address the change of MS operation mode. 
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