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1. Introduction

Base on SDD, one of SON objectives is to optimize the coverage and capability. To support that, how to detect and resolve the blind area is an important issue. The blind area means that AMS cannot decode preamble successfully in this region. However the details of the blind area detection and resolution are not clear in current P802.16m/D2. In this contribution, we propose the blind area detection and reporting procedure for an AMS. The blind area resolution by SON operation is proposed in C802.16m_09-2263.
2. Discussion and proposal
The blind area may be happened due to various reasons, such as without cell coverage, fading, etc. Depend on different blind area scenarios; network can employ different approaches to resolve the blind area. For example, if the blind areas appear on the cell boundary, an ABS may reconfigure the transmission power to extend its coverage to cover the blind area. Oppositely, if the blind areas do not appear on the cell boundary, operator may deploy new Femto or relay ABS to cover this blind area. To differentiate which blind area scenario was happened, the detection and reporting procedures are discussed:
· Blind area appears on the cell boundary：
When blind area appears on the cell boundary, it means that this area was not been covered by any ABS. This kind of blind area may happen when ABSs reduce transmission power for interference mitigation. In this scenario, AMS can detect this kind of blind areas by the scanning process. Figure 1 is an example: AMS1 moves from ABS1 to ABS2 and there is a blind area between ABS1 and ABS2. Due to the decrease of signaling quality, AMS1 or ABS1 will initiate the scanning procedure at time T1. Based on the neighboring list, ABS2 will be one of the scanning targets. However, AMS1 can not receive any signaling, and no reporting will be made (in event-trigger report mode) or AMS will send AAI_SCN-REP with N_Neighbor_BS_Index=0 (in periodic-trigger report mode). By the way, the HO process may be unable to apply and AMS1 will lose its connection soon. Through this discussion, when an AMS moving away from its serving ABS and can not scan any other available ABSs, the serving ABS can decide that blind area was happened on its cell boundary by checking the scan report. And the resolution of blind area is needed.
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Figure 1, an example of blind area on the cell boundary
· Blind area appears inner cell：
If blind area does not appear on the cell boundary, an AMS will unexpectedly disconnect with ABS when it moves into the blind area. Under this scenario, AMS can not notify ABS the blind area information before the disconnection. After disconnection, AMS will perform cell selection to find an available ABS for its network re-entry. If the AMS has LBS capability, it could initiatively report the location information to the new serving ABS (can be another ABS or original ABS before disconnection). With the location information, ABS may try to configure its transmission power or notify network to develop a new ABS (Pico ABS, Relay ABS, or OSG-Femto ABS) to resolve this blind area. To report for location information after network entry, AMS can send AAI_RNG-REG message with the ranging purpose indication (bit #3 set to 1) to acquire the reporting resources during its re-entry. The modified ranging purpose indication parameter in AAI_RNG-REG message is represented at table 1.
Table 1, ranging purpose indication parameter in AAI_RNG-REG message
	Ranging Purpose Indication
	The presence of this item in the message indicates the following AMS action:
If Bit#0 is set to 1, it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS. In this case, Bit#1 shall be 0.
If Bit#1 is set to 1, it indicates that the AMS is initiating the idle mode location update process. In this case, Bit#0 shall be 0
If Bit#2 is set to 1, ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.
If Bit#3: is set to 1, it indicates that the AMS attempts to report its location information

If bit #5 is set to 1, it indicates that the AMS is initiating location update for transmission to DCR mode from idle mode.
If bit #6 is set to 1 in combination with ID of the network entity that assigns/retains the context, it indicates that the AMS is currently attempting re-entry from DCR mode.
<<<Editor’s note: reserved bits below are invalid>>>

Bit#4, 7: reserved.

	It shall be included when the AMS is attempting to perform reentry, HO or location update


When receiving the AAI_RNG-REQ message with ranging purpose indication (bit #3 set to 1), ABS will grant resources for this AMS after its successful re-entry. And then AMS will send a AAI_LOC-REP message to report the last location information before its disconnection and the new location information after its re-entry. The format of AAI_LOC-REP is described by table 2. According to the AAI_LOC-REP message, ABS can identify the rough blind area location and perform corresponding resolved method. Figure 2 is an example of blind area detection and reporting when blind area does not appear on the cell boundary.
Table 2, AAI_LOC-REP message format

	Syntax
	Size (bits)
	Note

	AAI_LOC-REP(){
	
	-

	The newest location information
	TBD
	the newest location information after AMS network entry

	The last location information
	TBD
	the last location information before AMS disconnection

	}
	
	-
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Figure 2, an example of blind area detection and reporting
3. Proposed Text

[Accept the following modifications marked in blue.] 
---------------------------------------------------- Start of Proposed Text----------------------------------------------------
15.7.3 Self Optimization
[Insert the new sub-section with following text]
15.7.3.x  Support of blind area detection and reporting
When an AMS with bad signal quality and can’t scan any target during scanning process then it can send the AAI_SCN-REP message with none of target to its serving ABS, the ABS may identify there is a blind area on its boundary. 

Alternatively, when an AMS suffers a sudden disconnection and can detect any preamble for cell reselection, AMS will identify it entering a blind area. If the AMS can support LBS capability, during its network re-entry, it can send AAI_RNG-REQ with purpose indication of a blind area location reporting. After getting associated allocation, the AMS can send AAI_LOC-REP to its serving ABS for reporting the location of blind area. 
15.2.3 MAC Control messages
15.2.3.1 AAI_RNG-REQ

[Modify the table with following text]
Table 674—Parameters for AAI_ RNG-REQ
	Ranging Purpose Indication
	The presence of this item in the message indicates the following AMS action:
If Bit#0 is set to 1, it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS. In this case, Bit#1 shall be 0.
If Bit#1 is set to 1, it indicates that the AMS is initiating the idle mode location update process. In this case, Bit#0 shall be 0
If Bit#2 is set to 1, ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.
If Bit#3: is set to 1, it indicates that the AMS attempts to report its location information

If bit #5 is set to 1, it indicates that the AMS is initiating location update for transmission to DCR mode from idle mode.
If bit #6 is set to 1 in combination with ID of the network entity that assigns/retains the context, it indicates that the AMS is currently attempting re-entry from DCR mode.
<<<Editor’s note: reserved bits below are invalid>>>

Bit#3-7 4,7: reserved.
	It shall be included when the AMS is attempting to perform reentry, HO or location update


[Insert the new subsection]
15.2.3.40.x AAI_LOC-REP
The AAI_LOC-REP message format is defined in Table xxx. This message is used by AMS as a report to feedback the location of blind area.
Table xxx, AAI_LOC-REP message format

	Syntax
	Size (bits)
	Note

	AAI_LOC-REP(){
	
	-

	The newest location information
	TBD
	the newest location information after AMS network entry

	The last location information
	TBD
	the last location information before AMS unexpectedly interrupts service

	}
	
	-


---------------------------------------------------- End of Proposed Text ------------------------------------------------
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