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Proposed IEEE 802.16m Amendment Text on Femtocell BS Reliability
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1 Instructions

The IEEE 802.16m System Description Document (SDD)[1] describes the support for Femtocell BS and Section 15.13 in the SDD introduces Femtocell BS reliability. In this contribution, we propose amendment text on the Femtocell BS reliability with detailed description for the WirelessMAN-OFDMA Advance System 
2 Femtocell BS reliability 

2.1 Femtocell BS shutdown
According to the current SDD, when a Femtocell BS 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. In addition, the Femtocell BS shall direct all the AMSs served in the cell to perform handover to other neighboring cells before shutdown and prevent other AMSs from entering the cell. 
In this contribution, we suggest using cell bar bit in order for the Femtocell BS to block AMS’s network entry/reentry, which is a simple and quick way for not only the connected mode AMSs but also the idle mode AMSs. We, also, propose a group handover of subordinate AMSs where the Femtocell BS commands handover to all subordinate AMSs in its coverage through one broadcast message. 

According to current handover scheme, the Femtocell BS shall direct separate handover transaction for each AMS, to hand over the subordinate AMSs to other cells. However, simultaneous multiple handover procedures may consume so long time that the Femtocell BS can’t finish all the handover procedure before shutdown action time. This could disturb seamless data service. Our proposal has an advantage that it helps to speed up the handover before shutdown. 

Detailed operation procedure is as follows. When a Femtocell BS 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 MS entry or reentry from other cells.  The broadcast message may contain out-of-service reason, expected down time and expected uptime (optional), recommended BS ID(s). One of the ‘recommended BS(s)’ may be considered as a preferred target BS by the AMS. In addition, the Femtocell BS may transfer all the subordinate AMS information to the recommended BS(s) to help optimized network reentry of the AMSs. If the AMS selects other BS, which is not included in AAI_DISABLE-IND message, as its preferred target BS,, the AMS may use one of recommended BSID(s) as its serving BS ID in RNG-REQ for optimized network reentry. 
Figure 1 shows the example of the Femtocell BS shutdown procedure. The Femtocell BS #1 is planning to shut down itself, and AMS#1 and AMS#2 are being served by the Femtocell BS #1. In this example, the macro BS is used as a recommended BS of the Femtocell BS #1. When the Femtocell BS #1 plans to shut down, the Femtocell BS#1 sets cell bar bit to 1 and broadcasts AAI_DISABLE-IND message repeatedly until shutdown. In addition, the Femtocell BS#1 transfers all the subordinate AMS information to the macro BS #3. Meanwhile, the AMS#1 and the AMS#2 immediately performs handover to neighboring cells, upon reception of the AAI_DISABLE-IND message. In this example, the AMS #2 decides to perform handover to the macro BS#3 following the Femtocell’s recommendation. As the macro BS #3 already has the AMS’s static information, it could help optimized network reentry of the AMS#2 without additional network signaling. The AMS #1 decides to perform handover to the Femtocell BS#2. The AMS#1 tries to initial ranging with serving BSID = 3. The Femtocell BS #2 can get the AMS information from the macro BS #3 and help the AMS’s optimized network entry.
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Figure 1 Example of Femtocell BS shutdown procedure
2.2 The backhaul link down
When the backhaul link of the Femtocell BS is down or the connection with the service provider network is lost for a configurable pre-defined time, the Femtocell BS shall disable air interface following the above procedure except that it may still keep static user information. When its backhaul link is restored to normal, the Femtocell BS may indicate restart of its operation to other neighboring cells. The stored AMS(s) information may help the AMSs to perform optimized network reentry during handover when some of them decide to come back to the Femtocell BS. 

2. Text Proposal for the 802.16m AWD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m Amendment Working Document (AWD)]
15.2 Medium Access Control

15.2.x Support for Femtocell BS

15.2.x.x Femtocell BS Reliability
When a Femtocell BS 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 MS entry or reentry from other cells. The AAI_DISABLE-IND message may contain the following information,

· out-of-service reason
· expected down time
· expected uptime (optional)
· recommended BSID(s) 
Upon reception of the AAI_DISABLE-IND, all the subordinated AMSs in the Femtocell consider the AAI_DISABLE-IND message as AAI_HO-CMD and shall immediately perform handover to neighboring cells. The Femtocell BS may transfer all the subordinated AMS information to specific neighbor BS(s) for optimized network reentry of the AMS(s). In this case, the AMS may consider one of recommended BS(s) as its preferred target BS. If the AMS selects other BS, which is not included in AAI_DISABLE-IND message, as its preferred target BS, the AMS may use one of recommended BSID(s) as its serving BS ID in RNG-REQ for optimized network reentry. 
When the backhaul link of the Femtocell BS is down or the connection with the service provider network is lost for a configurable pre-defined time, the Femtocell BS shall disable air interface following the above procedure except that it still keeps static user information. When its backhaul link is restored to normal, the Femtocell BS may indicate restart of its operation to other neighboring cells. The stored AMS(s) information may help the AMSs to perform optimized network reentry during handover when some of them decide to come back to the Femtocell BS. 

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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