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Optimized Handover Mechanism for High Speed Mobility
Ardian Ulvan and Robert Bestak
Czech technical university in Prague, Czech Republic
Problem Statement
The high speed of user mobility is supported in the IEEE806.16m version. An AMS in high speed is most probably moving from one cell to other cell repeatedly, thus the system will encounter the very frequent handovers. As a result, the system overhead (i.e. the interruption of data transfer) will significantly increase. The currently specified handover mechanism in the standard only considers portable and nomadic mobility of users. Therefore, the handover mechanism and procedure must be enhanced to avoid the frequent interruptions or unexpected disconnections.

Knowing in advance where an AMS is heading allows the system to take proactive steps in order to mitigate the unexpected impact of handovers. This contribution proposes the optimized handovers decision mechanism by predicting the user’s movements and its final position. 
Proposed Solution
The movement prediction mechanism often involves examining how AMS physically move. Knowing the current position and velocity of an AMS can obviously help to estimate where the AMS is heading, thus the next position of AMS to where the handover might be performed can be predicted. The monitoring of the AMS’s current trajectory can be done either by GPS or by applying positioning methods such as Time Difference of Arrival (TDOA) at the neighboring ABSs, or triangulation. In this proposal the used of GPS is assumed.
In movement prediction method, it is assumed that the AMS is able to periodically send its position to the S-ABS (e.g., every 1s) during its moving. In the mean time, the S-ABS maintains database of all possible T-ABSs to where the handover might be performed. 
The probability of transition from one cell to another is modeled as a Markov process. Using this method, the likely path of an AMS can be estimated in advance, so both the handover probability and the remaining time before handover can be derived.
Upon receiving the prediction result, S-ABS seeks all possible T-ABSs. One of the neighboring ABS is assigned as the predicted T-ABS, to where the handover is triggered. S-ABS then performs coordination with the predicted T-ABS via backbone. If the T-ABS is available for handover, the AMS will proceed the handover procedure. 
Since the handover procedure may be initiated by either the ABS or the AMS, afterward the S-ABS/AMS will select either of the handover decision options:

· Reactive handover; the S-ABS tends to postpone the handover as long as possible, by adjusting the handover hysteresis threshold, till the AMS engage with the predicted T-ABS. This option avoids unnecessary frequent handovers due to high speed mobility of AMS. The S-ABS may decide to anticipate either the alternative T-ABS to which the AMS may handover, or leave the AMS out of coverage if there are no other T-ABSs.
· Proactive handover; the handover may occur any time before the level RSSI of S-ABS reaches the handover hysteresis threshold. This option offers minimize packet loss and latency during handover. 

An additional one bit is proposed to be included in both MOB_BSHO-REQ and MOB_MSHO-REQ messages. Bit 0 is assigned for reactive handover; bit 1 is assigned for proactive handover. 

Proposed Text

On the IEEE 802.16m-09/0034r2, page 44, insert the following text on section 10.3.2.1 HO Framework
--------------------------------------------------Start of the text----------------------------------------------------
In case of high mobility of AMS, the handover procedure may be optimized to avoid the very frequent handovers. The handover prediction may be deployed by the S-ABS or the AMS in order to obtain the possible T-ABS. If the AMS performs the prediction mechanism, then it should report the result to the S-ABS. Based on the prediction result, the S-ABS selects the most appropriate T-ABS and then performs coordination with the predicted T-ABS via backbone. If the T-ABS is available for handover, the AMS will proceed the handover procedure.     
---------------------------------------------------End of the text----------------------------------------------------
On the IEEE 802.16m-09/0034r2, page 45, insert the following text on section 10.3.2.2.1 HO Initiation
--------------------------------------------------Start of the text----------------------------------------------------
In order to avoid the unnecessary HO caused by the high mobility of AMS, the S-ABS or the AMS may include the option of the reactive or proactive HO strategies in initiation process. In reactive strategy, the S-ABS postpones the HO as long as possible, by adjusting the handover hysteresis threshold, till the AMS engage with the predicted T-ABS. On the other hand in proactive strategy, the HO may occur any time before the level RSSI of S-ABS reaches the handover hysteresis threshold.
---------------------------------------------------End of the text----------------------------------------------------

  


