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Reduce the overhead of AAI_SCN-REQ/AAI_SCN-RSP/AAI_SCN-REP in IEEE 802.16m 
Junxian Mo, Jia Lin
Huawei Technologies
Introduction
1) ABSs supporting mobile functionality shall be capable of transmitting an AAI_NBR-ADV management message at a periodic interval to identify the network and define the characteristics of neighbor ABS to potential AMS seeking initial network entry or HO.  For the compression of neighbor ABS IDs using this message in AAI_SCN-REQ, AAI_SCN-RSP, AAI_SCN-REP messages, the ABSs shall keep a mapping-table of neighbor ABS MAC addresses and neighbor ABS indexes transmitted through AAI_NBR-ADV message, for each Configuration Change Count. Using these mapping-tables, ABSs can derive 48-bit neighbor ABS ID from neighbor ABS index included in AAI_SCN-REQ, AAI_SCN-RSP, AAI_SCN-REP messages. 
2) AAI_SCN-REQ, AAI_SCN-RSP, and AAI_SCN-REP messages identify the AAI_NBR-ADV ABS indexes using Neighbor ABS Indexes. The size of each Neighbor ABS Index is 8 bits, in most case, if using ABS index bitmap replace the ABS index and a bit position in the bitmap corresponds to a ABS index of the AAI_NBR-ADV, the overhead will be reduce obviously. 

For example, the ABS broadcast 12 neighbor ABS IDs in AAI_NBR-ADV message, and the AMS use AAI_SCN-REQ message to request to scan 6 neighbor ABS IDs, if using the 8Bits ABS Index, the overhead is: 6*8=48 Bits, if using the ABS index Bitmap, the overhead is: 12 Bits (the Number of ABSs in AAI_NBR-ADV).
3) The method had been adopted in IEEE 802.16-2009 specification, Nbr_Bitmap_Index was added to MOB_SCN-REQ/ MOB_SCN-RSP/ MOB_SCN-REP message, the related description as follow: 
Nbr_Bitmap_Index Bitmap of BS indexes for a MOB_NBR-ADV message, where each bit position corresponds to a BS Index of the corresponding MOB_NBR-ADV message, the least significant bit corre-sponds to the first BS Index, each next significant bit corresponds to the next BS Index in sequential order, the most significant bit corresponds to the BS Index of the last requested BS, and BSs with BS Index greater than the last requested BS are not requested and do not have a corresponding bit position in the bitmap. Bitmap position bit value of 1 indicates that the BS is requested and a bit value of 0 indicates that the BS is not requested.
Text proposal for inclusion in the P802.16m/D6
========================== Start of Proposed Text ==============================
 [Editor’s Note 1 : Modify the following field description in “16.2.3.13 AAI_SCN-REQ” in page 121]
Table 694—AAI_SCN-REQ parameters
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	 …… ( The parameters that was not changed is omitted.)

	O
	N_Recommended_ABS_Index
	6
	This is the number of neighboring ABS [0 .. 63] the AMS plans to scan, which are included in AAI_NBR-ADV message. When an AMS receives AAI_SCN-RSP message from ABS in response to AAI_SCN-REQ message, the AMS shall check whether Configuration Change Count stored by the AMS is the same as one included in AAI_SCN-RSP message sent by the ABS. If an AMS detects mismatch of Configuration Change Counts, it may retransmit AAI_SCN-REQ message to the ABS.
	Present if AMS uses index instead of full 48 bits BSID to identify an ABS it plans to scan

	O
	Configuration Change Count for AAI_NBR-ADV
	8
	The value of Configuration Change Count in AAI_NBR-ADV message used for neighbor ABS index references
	Present if N_Recommended_ABS_Index > 0

	O
	nbrBsIn​dexArr [0..63]
	Neighbor ABS index
	Variable ( 8 x N)
	ABS index corresponds to the position of ABS in AAI_NBR-ADV message.
	Present if N_Recommended_ABS_Index > 0

	O
	AAI_NBR-ADV Segment Index
	4
	Indicates current segment index of AAI_NBR-ADV in the specific cell type used by the AMS
	Present if N_Recommended_ABS_Index > 0

	O
	Nbr_Bitmap_Index
	8
	Each bit position corresponds to a ABS Index of the corresponding AAI_NBR-ADV message, where the least significant bit corresponds to the first ABS Index, each next significant bit corresponds to the next ABS Index in sequential order, the most sig-nificant bit corresponds to the ABS Index of the last requested ABS, and ABSs with ABS Index greater than the last requested ABS are not requested and do not have a corre-sponding bit position in the bitmap. 
Bitmap position bit value:
0: the corresponding ABS is not requested. 
1: the corresponding ABS is requested
	Present if N_Recommended_ABS_Index > 0

	…… ( The parameters that was not changed is omitted.)


Table 695—AAI_SCN-RSP parameters

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	 …… ( The parameters that was not changed is omitted.)

	O
	N_Recommended_ABS_Index
	6
	This is the number of neighboring ABS [0 .. 63] the AMS plans to scan, which are included in AAI_NBR-ADV message. When an AMS receives AAI_SCN-RSP message from ABS in response to AAI_SCN-REQ message, the AMS shall check whether Configuration Change Count stored by the AMS is the same as one included in AAI_SCN-RSP message sent by the ABS. If an AMS detects mismatch of Configuration Change Counts, it may retransmit AAI_SCN-REQ message to the ABS.
	Present if AMS uses index instead of full 48 bits BSID to identify an ABS it plans to scan

	O
	Configuration Change Count for AAI_NBR-ADV
	8
	The value of Configuration Change Count in AAI_NBR-ADV message used for neighbor ABS index references
	Present if N_Recommended_ABS_Index > 0

	O
	nbrBsIn​dexArr [0..63]
	Neighbor ABS index
	Variable ( 8 x N)
	ABS index corresponds to the position of ABS in AAI_NBR-ADV message.
	Present if N_Recommended_ABS_Index > 0

	O
	AAI_NBR-ADV Segment Index
	4
	Indicates current segment index of AAI_NBR-ADV in the specific cell type used by the AMS
	Present if N_Recommended_ABS_Index > 0

	O
	Nbr_Bitmap_Index
	8
	Each bit position corresponds to a ABS Index of the corresponding AAI_NBR-ADV message, where the least significant bit corresponds to the first ABS Index, each next significant bit corresponds to the next ABS Index in sequential order, the most sig-nificant bit corresponds to the ABS Index of the last requested ABS, and ABSs with ABS Index greater than the last requested ABS are not requested and do not have a corre-sponding bit position in the bitmap. 
Bitmap position bit value:
0: the corresponding ABS is not requested. 
1: the corresponding ABS is requested
	Present if N_Recommended_ABS_Index > 0

	…… ( The parameters that was not changed is omitted.)


Table 696—AAI_SCN-REP parameters

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	 …… ( The parameters that was not changed is omitted.)

	O
	N_Report_ABS_Index
	6
	Number of neighbor ABS reported in this message and which are included in AAI_NBR-ADV message [0..63].
	Present only when the scan​ning report includes ABSs referred using on ABS index

	O
	Configuration Change Count for AAI_NBR-ADV
	8
	The value of Configuration Change Count in AAI_NBR-ADV message used for neighbor ABS index references
	Present if N_Recommended_ABS_Index > 0

	O
	nbrBsIn​dexArr [0..63]
	Neighbor ABS index
	Variable ( 8 x N)
	ABS index corresponds to the position of ABS in AAI_NBR-ADV message.
	Present if N_Recommended_ABS_Index > 0

	O
	AAI_NBR-ADV Segment Index
	4
	Indicates current segment index of AAI_NBR-ADV in the specific cell type used by the AMS
	Present if N_Recommended_ABS_Index > 0

	O
	Nbr_Bitmap_Index
	8
	Each bit position corresponds to a ABS Index of the corresponding AAI_NBR-ADV message, where the least significant bit corresponds to the first ABS Index, each next significant bit corresponds to the next ABS Index in sequential order, the most sig-nificant bit corresponds to the ABS Index of the last requested ABS, and ABSs with ABS Index greater than the last requested ABS are not requested and do not have a corre-sponding bit position in the bitmap. 
Bitmap position bit value:
0: the corresponding ABS is not requested. 
1: the corresponding ABS is requested
	Present if N_Recommended_ABS_Index > 0

	…… ( The parameters that was not changed is omitted.)


========================== End of Proposed Text ==============================
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