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1. Instruction

According to the current SDD[1], when a Femto ABS needs to disable air interface, it should send out an indication, which contains available out-of-service information such as out-of-service reasons and expected downtime and/or expected uptime, to prevent AMS entry or reentry from other cells. Upon reception of the indication, the subordinated AMSs should perform handover to neighboring cells. In this contribution, we provide the detailed description of the Femto ABS operation in case of out-of-service and propose to indicate   the Femto ABS’s disability to neighbor ABSs with the AMS’s handover. Upon reception of the indication, the neighbor ABSs can update the neighbor list and prevent the subordinate AMSs from scanning the disabled Femto ABS and performing handover to it. 
2. Femto ABS reliability

When a Femto ABS needs to disable air interface, it should send out an indication, which contains available out-of-service information such as out-of-service reasons and expected downtime and/or expected uptime, to prevent AMS entry or reentry from other cells. Upon reception of the indication, the subordinated AMSs should perform handover to neighboring cells.
When a Femto ABS needs to disable air interface due to reset, power down and other reasons, it should broadcast AAI_DISABLE-IND message repeatedly until shutdown and set cell bar bit to 1 in order to prevent AMS entry or reentry from other cells. The AAI_DISBALE-IND message may contain the following information, 

· Out-of-service reason

· Expected down time

· Expected uptime
· Recommended BSID
· HO_ coordination_ flag
If the HO_ coordination_ flag is set to 1, the subordinated AMSs may wait the unicast AAI_HO-CMD from the serving Femto ABS. 

Otherwise, detailed procedure is as follows. Upon reception of the AAI_DISABLE-IND, all the subordinated AMSs in the Femto ABS shall immediately perform handover to neighboring cell. The Femto ABS may transfer user information of all the subordinated AMS to specific neighbor BS(s) for optimized network reentry of the AMS(s). 

In this case, the AMS may consider recommended BS as its preferred target ABS. And the AMS may select other ABS, which is not included in AAI_DISABLE_IND message, as its preferred target ABS.
When an AMS is performing HO network reentry procedure due to previously serving Femto ABS’s disability, the AMS sends an AAI_RNG-REQ message including disability indication and related information to the target ABS. Upon reception of the AAI_RNG-REQ message, the target ABS may get information such as the AMS’s previously serving Femto ABS’s status (i.e. out-of-service) and its reason. With the status, the target ABS deletes the disabled Femto ABS from the neighbor list in order to prevent AMSs from scanning the disabled ABS. In addition, with received ‘out-of-service reason’ in disability indication and ‘Reference Entity ID’ in disability information, the target ABS can determine the subsequent procedure after ranging for AMS network reentry. That is, if ‘out-of-service reason’ is set to ‘Femto ABS shutdown’ and ‘Reference Entity ID’ is set to the same value as the target ABS’ BSID, the target ABS may search AMS’s information, which has been transferred to the target ABS through the backbone network for optimized network reentry during HO. If the Reference Entity ID is not the same as itself, it means that AMS’s information has been transferred to the other entity. Therefore, the target ABS can obtain AMS’s information from the reference entity through backbone network. Figure 1 shows an example of the Femto ABS shutdown and the subordinate AMS’s handover procedure. But, in case that the serving ABS is disabled due to the backhaul link down, the AMS should follow the normal network reentry during HO and target ABS can’t obtain AMS’s information to perform optimized network reentry. Figure 2 shows an example of the Femto ABS backhaul link down and subordinate AMS’s network reentry procedure
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Figure 1. Example flow of Femto ABS shutdown and subordinate AMS’s network reentry
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Figure 2. Example flow of the Femto ABS backhaul link down and subordinate AMS’s network reentry procedure 

Out proposal has an advantage that it helps to speed up the target ABS’s neighbor list update and handover network reentry.

3. Text Proposal for the 802.16m AWD
------------------------------------------------------------Start of the Text--------------------------------------------------------

[add the following rows to Table 682]

	Name
	value
	Usage

	disability indication
	Out-of-service reason

0b00:shut-down

0b01:backhaul link down

0b10~0b11:other reason


	It shall be included when the AMS is attempting HO network reentry due to Femto ABS’s out-of-service

	disability information
	Reference Entity ID
 Network Entity which preserves AMS’s information.

It may be the same as recommend BSID in out-of-service indication message. 
	It should be included when the AMS is attempting HO network reentry due to Femto ABS’s out-of-service and disability indication is 0b00 or 0b01. 


 [add the following new section in 15.4 ]

15.4.x Femto ABS reliability
When an AMS is performing HO network reentry for uncoordinated HO due to previously serving Femto ABS’s disability, the AMS may inform target ABS of the previously serving ABS’s status using disability indication in AAI_RNG-REQ message. Upon reception of the AAI_RNG-REQ message, the target ABS may delete the disabled Femto ABS from the neighbor list in order to prevent AMSs from scanning the disabled ABS. In addition, the AMS may inform target ABS of the ‘Reference Entity ID’ in disability information such that the target ABS may request AMS’s information to serving ABS or network entity if it doesn’t have AMS information. In case that the target ABS can’t obtain AMS information, the AMS should follow the network reentry.
-------------------------------------------------------------End of the Text--------------------------------------------------------
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