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Problem Statement

The HO event code field in the AAI_HO-IND message in 802.16m/D4 can take the following values:

0b00: Target ABS selection in case of multiple candidate T-ABSs.

0b01: All target ABSs in AAI_HO-CMD are unreachable. In this case, the AMS shall include a new target ABS that was not included in AAI_HO-CMD.

0b10: AMS unable to stay connected to serving ABS until expiration of disconnect time

0b11: HO cancel.
This definition has several problems, as follows:

1.- The event encoded by the 0b01 code, namely that the T-ABS selected by the AMS was not included in the AAI_HO-CMD message, can be detected by the ABS without need for the AMS to use a special code. The ABS can simply verify whether the Target ABS ID included in the AAI_HO-IND message was included by the ABS in the AAI_HO-CMD.
2.- The event encoded by the 0b10 code, namely that the AMS is unable to stay connected to the serving ABS until expiration of the disconnect time, is not exclusive of the events encoded by the 0b00 and 0b01 codes. In other words, the AMS may be unable to stay connected to the serving ABS and select a target T-ABS in case of multiple candidates, or it may be unable to stay connected to the serving ABS and all targets ABSs in AAI_HO-CMD be unreachable. 
3.- The AMS does not know if it will be able to stay connected to the SBS until expiration of the disconnect time as described in code 0b10. All it can declare is whether the SBS meets the “declare ABS unreachable” trigger.

Suggested Solution

HO event codes should encode one of the following complete set of exclusive events:

· AMS will attempt network entry to the indicated target ABS. Serving ABS does not meet the “Declare ABS unreachable” trigger conditions.

· AMS will attempt network entry to the indicated target ABS. Serving ABS meets the “Declare ABS unreachable” trigger conditions.

· HO cancel
Suggested Standard Modifications
1.- Modify section 16.2.3.9, page 79, lines 54-65  as follows:
	HO Event Code
	0b00: Target ABS selection in case of multiple candi​date T-ABSs. AMS will attempt network reentry to the indicated target ABS. Serving ABS does not meet the “Declare ABS unreachable” trigger conditions.
0b01: All target ABSs in AAI_HO-CMD are unreach​able. In this case, the AMS shall include a new target ABS that was not included in AAI_HO-CMD. Reserved
0b10: AMS unable to stay connected to serving ABS until expiration of disconnect time AMS will attempt network reentry to the indicated target ABS. Serving ABS meets the “Declare ABS unreachable” trigger conditions.
0b11: HO cancel.
	This is used to distinguish AAI_HO-IND among differ​ent scenarios

	Target ABS ID


	
	Shall be included when HO Event Code = 0b00 or 0b0110


2.- Modify section 16.2.6.2, page 205, line 43  as follows:

	Action
	3(LSB)
	Action performed upon reaching trigger condition:

0x0: Reserved

0x1: Respond on trigger with AAI_SCN-REP 

0x2: Respond on trigger with AAI_HO-REQ

0x3: Respond on trigger with AAI_SCN-REQ

0x4 : Declare ABS unreachable: If this ABS is the serving ABS(meaning the AMS is unable to maintain communication with the ABS), AMS sends AAI_HO-IND with code 0x03 0b10 to the serving ABS and proceeds as specified in section <<15.2.5.2.4>>. If this ABS is a target ABS, the AMS needs not take immediate action when this trigger condition is met for a single ABS. The AMS shall act only when this condition is met for all target ABSs included in AAI-HO-CMD during HO exe​cution. The specific actions are described in section <<15.2.5.2.4>>.

0x5: Cancel HO

0x6 and 0x7: Reserved

NOTE-0x3 is not applicable when neighbor ABS metrics are defined (i.e., only Function values 0x5 or 0x6 are applicable).


3.- Modify section 16.2.6.3.3, page 207, lines 64-65 and page 208, lines 1-10  as follows:
When only one target ABS is included in the AAI_HO-CMD message, the HO preparation phase completes when serving ABS informs the AMS of its handover decision via an AAI_HO-CMD message. When multi​ple target ABSs are included in the AAI_HO-CMD message, the HO preparation phase completes when the AMS informs the ABS of its target ABS selection via an AAI_HO-IND message with HO Event code 0b00 or 0b10. The AAI_HO-CMD message shall include Action Time of each target ABS for the AMS to start network reentry. The AAI_HO-CMD message shall also include a Disconnect Time Offset for each AMS to calcu​late disconnect time for each candidate target ABS which is the time instant when the data communication with the Serving ABS will be terminated. When HO_Reentry_Mode is set to 0, the Disconnect Time will be (Action time - Disconnect Time Offset). For HO_Reentry_Mode = 1, Disconnect time will be (Action time + Disconnect Time Offset).
4.- Modify section 16.2.6.3.4, page 208, lines 47-65 and page 209, lines 1-11  as follows:
If the AAI_HO-CMD message includes only one target ABS, the AMS shall execute the HO as directed by the ABS, unless, during HO execution or network reentry, the AMS finds that the target ABS is unreachable. The serving ABS defines conditions based on which the AMS decides if it is unable to maintain communica​tion with the serving ABS. If the AMS decides, based on these conditions, that it cannot maintain communi​cation with the serving ABS until the expiration of Disconnect Time, the AMS may send an AAI_HO-IND message with HO Event Code 0b10 to the serving ABS. If the AAI_HO-CMD message includes more than one target ABSs, the AMS shall select one of these targets and inform the S-ABS of its selection by sending an AAI_HO-IND message with HO Event Code 0b00 to the S-ABS before the expiration of Disconnect Time.
The serving ABS defines conditions based on which the AMS decides when a target ABS among those that are included in the AAI_HO-CMD message is unreachable. These conditions are defined as triggers with action code 0x4, as specified in section 16.2.6.2.
If the AAI_HO-CMD message includes no target ABS, or if all the target ABSs that are included in the AAI_HO-CMD message are unreachable as defined above, the AMS shall inform the serving ABS of it's preferred target ABS by sending the AAI_HO-IND message with HO Event Code 0b01 before expiration of Disconnect Time. If a serving ABS receives the AAI_HO-IND message with a target ABS that was not included in the AAI_HO-CMD message HO Event Code 0b01, it shall respond to the AMS by sending AAI_HO-CMD with a target ABS which may include the target ABS pro​posed by the AMS in the AAI_HO-IND message. The AMS shall wait until receiving the AAI_HO-CMD message before expiration of Disconnect Time unless the AMS cannot maintain communication with the serving ABS as defined above. If the AMS has no preferred target ABS, it may perform HO cancellation as described in section 16.2.6.3.6. If the AAI_HO-CMD message includes no target ABS, or all the target ABSs that are included in the AAI_HO-CMD message are unreachable, the Disconnect Time defines the deadline by which the AMS shall respond by sending AAI_HO-IND to the serving ABS.

  


