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Blind Area Detection 

Libra Xiao, Changhoi Koo, Lei Jin
Huawei Technologies Co., Ltd.
1 Introduction
In the CfC document for the IEEE 802.16m Session #58, 80216m-08_040.pdf, it requests the contributions about the topic of “Support for Self Organizing Networks (SON)” for this session, so the contribution will discuss and provide one proposal use case in SON topic and suggests the proposal text in 16m SDD

In the SRD “80216m-07_002r5.pdf”, the description of self-optimization is as below:

“Self-optimization: means allowing automated or autonomous optimization of network performance with respect to service availability, QoS, network efficiency and throughput.”
To provide the solution for self-optimization in terms of service availability, QoS, network efficiency and throughput, we propose the solution for blind area detection. 
2 Discussion

There may be blind area where the MS has a lack of enough signals or no signals from any BS due to geographical environment, abnormal case and proper radio parameters etc. This blind area seriously affect to the performance of the cell. Therefore, blind area should be recovered to provide secure coverage and capacity maximization of the cell.
This contribution suggests that MSs should judge the blind area and report to the BS according to some parameters. To judge the blind area, we propose following threshold and parameters.
[RSSImin]=R, [SINRmin]=S , [Imargin]=I , [INRmin]=log1010(I/10)-1=N
RSSI : Receive Signal Strength Indication
SINR : Signal and Interference Noise Raio

I : Interference

INR : Interference and Noise Radio

For dealing with the use case, there are two kinds of circumstances which are intra-BS blind area type and the inter-BS blind area type.
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Figure 1 The intra-BS blind area type use case
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Figure 2 The inter-BS blind area type use case
For the circs of the use case, the concrete description is illustrated as below:

Location 1: When a MS enters the network, it should negotiate that it is able to check blind area and it has store neighbor BSs list, serving BS ID and RTD and some thresholds for SNR, RSSI and INR. 
Location 2: When a MS enters the blind area, it should restore and measure the parameters for confirming position of the blind area
Location 3: When MS enters the network, it feedbacks the information measured to the target BS in inter-BS case and serving BS in intra BS case. Then the target/serving BS can get and record a lot of reports from many MSs so that it can analyzes the collected information and optimizes the coverage and capacity.
Figure 3 shows the simple call flow to report blind area detection information. 
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Figure 3 The procedure for checking the blind area
Note:

Type 1: the non inter-BS blind area type

Type 2: the inter-BS blind area type

The step for the proposal procedure is as below:

Step 1: MS and BS negotiate blind area detection capability during SBC procedures 
Step 2: When MS enters the blind area with no signal, it records information to report the blind area;

Step 3: When the MS re-entries into the area with the signal of the target BS or the original BS, it records the related information that is helpful for checking the blind area (e.g. location information, etc)
Step 4, 5, 7, 8: For type 1, the MS performs the re-entry procedure and the report procedure in which the MS reports the related information to the network,
Step 6: The network analyze and evaluate the information in the report message from the MS
3 Conclusion

The blind area detection scheme and reporting procedures should be considered in the self-organization in 16m in order to enhance the system performance, QoS support, network capacity enhancement and throughput improvement.
4 Proposal 

Add the text into section “18 Support for Self-organization”:

------------------------------------------- Start of Proposed SDD Text ------------------------------------------------------
18 Support for Self-organization
……
18.1 Self-Configuration

……
18.2 Self-Optimization

……
18.2.x Coverage and Capacity Optimization
18.2.x.x Blind Area Detection
There may be blind area where MS can’t receive the enough signal strength from any BSs due to poor environment, severe interference and any reason. When the MS enters and leaves the blind area, it should judge the blind area based on RSSI, SINR, I and INR and store location information, and its serving BS and neighbor BSs information in order to report to the network. When the MS re-enters the 16m network, it will report those information to network on demand from the 16m network.
……
------------------------------------------- End of Proposed SDD Text ------------------------------------------------------

  


