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Scanning Procedure with Cell Prioritization for IEEE 802.16m 

Yih-Shen Chen, Kelvin Chou, I-Kang Fu and Paul Cheng
MediaTek Inc
1. Introduction

An MS enters connected state when it completes registration procedure with serving BS. Staying in the connected state, it scans the neighboring cells as well as performs data transmission. The scanning procedure provides the measurement data of the neighboring cells for determining potential handover target while necessary. So, the scanning procedure is for handover preparation. Figure 1 show a typical handover scenario. In the figure, when the signal power of the serving base station (BS1) is lower than the first threshold, the scanning procedure is initiated. In the hysteresis region, MS keeps measuring the neighboring cells (BS2 and BS3) and reports the measurement results to serving cell periodically. When the signal quality of the serving cell becomes weaker and eventually lower than the second threshold, a handover procedure is initiated. From the figure, it can also be seen that, in the hysteresis region, MS alternatives between scanning interval and normal interval. The data transmission is suspended when MS enters the scanning interval. 

[image: image1]
Figure 1: example of handover scenario
According to SRD [1], the cell coverage of 802.16m is optimized up to 5km but may be as large as 100km. And, the support mobile speed may be ranging from 0 to 350km/hr. It is envisioned that the 802.16m would consist of cells with various kinds of cell coverage, such as: femto-cells, micro-cells and macro-cells, to support pedestrian, nomadic or high-mobility MSs. To manage such network, hierarchical cell structure (HCS) is a possible candidate for 802.16m network deployment. 

The MS may probably detect many signals from its neighboring cells when the HCS is deployed, as shown in Figure 2. If the MS tries to measure all the detectable cells, the scanning procedure would take a very long time because the size of Cell_ID in 802.16m may be larger than 256. And, the normal data communication time would be interrupted by long scanning period. In the contribution, we propose a scanning procedure with cell prioritization to improve the operational efficiency.

[image: image2.wmf]
Fig. 2: example of HCS
2. Cell prioritization
In the proposed scanning procedure, the scanning candidates are the original cell list to scan. For autonomous scan, MS selects the scanning candidates by the information obtained from MOB_NBR-ADV. For solicited and unsolicited scan, the scanning candidates are instructed by BS and conveyed by MOB_SCN-RSP. The scanning candidates are further classified as prioritized cells and ordinary cells, where the prioritized cells are scanned first. 
The classification of scanning candidates may be determined by the following factors:
- Cell coverage
- Network loading
 - Historical data
 - Location information

Take cell coverage as an example to explain how the classification works. From system’s perspective, a high-mobility MS may try to connect with macro-cell so that the handover rate would be reduced; on the contrary, a low-mobility MS may try to connect with micro-cell so that it does not generate excess uplink interference to other cells. From MS’ perspective, if its mobility is low, MS may try to connect with micro-cell so as to reduce the uplink transmission power. Therefore, cell coverage is an effective factor to determine the scanning priority. One possible definition of mobility is the ratio of number of handover instances over observation time period. If the ratio is larger than a pre-defined threshold, the MS is considered as a high-mobility one; otherwise, it is a low-mobility one. The exact definition of mobility index is FFS.

Knowing the mobility index, the cells can be classified by their respective cell_type value. Cell_type is a kind of BS attribute, which indicates the size of cell radius. This value is broadcasted via MOB_NBR-ADV message. For high-mobility MS, the prioritized cell is the cell whose cell_type is larger than that of the serving cell, and the other cells in the scanning candidates are ordinary cells. For low-mobility MS, the prioritized cell is the cell whose cell_type is smaller than that of the serving cell, and the other cells in the scanning candidates are ordinary cells. 
Aside from the cell coverage, the BS may use the network loading as another factor for cell prioritization. It may instruct MS to scan some light-loading cells first so that MS would more probably handover to those cells. Of course, historical data may also be a useful factor. If a mobile user routinely visits some cells around a geographical area, those cells may be considered as prioritized ones. It is noted that more factors may be taken into the consideration of cell prioritization and the prioritization may be done by BS or MS, depending on the scan mode.
3. Proposed scanning procedure
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Fig. 3: illustrative example of the scanning flow
Figure 3 shows an example of the proposed scanning procedure with cell prioritization. In the beginning, MS receives the neighboring BS information from MAC management messages. When the scan initiation criterion is met, the MS makes a request to BS for scanning candidates and scanning intervals or constructs the lists by itself. After that, the MS starts to measure the signal qualities of the prioritized cells first. A prioritized cell is included into the scanning set if its measurement result fulfills the evaluation criterion. After all the prioritized cells are scanned and evaluated, MS performs scanning for the ordinary cells if there is still available space in the scanning set. The ordinary cells are then measured and evaluated if they are qualified for the scanning set. Here, the evaluation criteria for scanning set are FFS. After the scanning set is constructed, MS periodically reports the measurement result back to BS. During the periodic scanning period, the MS only keep measuring the cells in the scanning set and updating the scanning set. 
4. Text Proposal

[Insert the following text in TGm SDD [2]]
----------------------- TextStart -----------------
10.x mobility management
11.x.1 scanning procedure
The scanning procedure provides the measurement data of the neighboring cells for determining potential handover target while necessary. In the scanning procedure, the scanning candidates are the cell list to scan. For autonomous scan, MS selects the scanning candidates by the information obtained from MOB_NBR-ADV. For solicited and unsolicited scan, the scanning candidates are instructed by BS and conveyed by MOB_SCN-RSP. For the scanning candidates, they are further classified as prioritized cells and ordinary cells, where the prioritized cells are scanned first. The classification of scanning candidates may be determined by the following factors:

- Cell coverage
- Network loading

 - Historical data

 - Location information
MS measures the cells listed in the scanning candidates and evaluate them to construct a scanning set. After that, MS periodically reports the measurement result back to BS and updates the scanning set.
----------------------- Text End -----------------
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