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Kyonggi University

I. Introduction
This contribution proposes an amendment text on Handover from the macro BS to Femtocell BS for the WirelessMAN-OFDMA Advance System with support for Femtocell BS.
II. Procedures to exchange Optimized neighbor list 
According to SRD[1], the air interface should support some features for Femtocell BS operation: seamless handover between macrocell and Femtocells as well as between accessible Femtocells, features needed to help Femtocell BS to determine its location, and dense deployment of large number of Femtocells by an operator.
Depending on the network deployment scenario, the number of Femtocell BSs overlaid within a macrocell may be large. Also the Femtocell BS may be deployed without arrangement. To support handover between macrocell and Femtocell, fast cell search on Femtocell BSs is necessary for AMSs. Therefore the process of Femtocell BS search should be performed for optimized candidates when an AMS needs it. In order to perform that, the AMS should have the information about the neighbor Femtocell BSs.
Considering the size of a neighbor advertisement message, it may be inefficient to include full information on all the Femtocells BS’s in the neighbor advertisement message. So, the network may only provide certain limited information (i.e. number or existence of Femtocell BS) instead of whole information about the Femtocell BSs in the neighbor advertisement message (i.e. NBR-ADV). In this case, the whole information about optimized candidate Femtocell BSs can be provided to an AMS when the AMS requires the serving macro BS to provide it. 
An AMS can initiate a Femtocell BS detection when the AMS identifies the existence of Femtocell BSs around the AMS (e.g. detecting the specific SA-preamble from Femtocell BSs) in macro BS’s operating FA. When an AMS recognizes that there is no Femtocell BS in same FA, the AMS may scan the other FAs according to the number of Femtocell BSs in the neighbor advertisement message. In order to perform scanning with other FAs, AMS may request the scanning interval to serving macro BS. 
Upon identifying the existence of Femtocell BSs and detecting Femtocell BSs’ preamble index or cell ID(BSID), an AMS may report it to the macro BS in order to obtain the optimized neighbor Femtocell BS list and more detailed information on the Femtocell BSs in the list. Then the AMS can select a Femtocell BS as the candidate target by scanning the neighbor Femtocell BSs included in the received list. In case that the initially detected Femtocell BS is a CSG-Closed Femtocell permitted to access and HO trigger conditions are met, the AMS may send the HO initiation message to serving macro BS and doesn’t need to request the neighbor list.
The report from the AMS may include
· Information about the detected Femtocell BS such as preamble index or cell ID(BSID)

· Measured channel quality  

· Request for Neighbor BS list 

· BS Type which is recommended to be included in the neighbor list
The report from the AMS may be signaled using the management messages for scanning procedure (i.e. SCN-REP/SCN-REQ). Also new unicast management messages (e.g. NBR-REQ/RSP) may be defined to handle the request and response procedures for optimized neighbor BS list.

Upon receiving the request for neighbor BS list from the AMS, the serving macro BS sends the information about the neighbor Femtocell BSs to the AMS. The serving macro BS may determine the optimized neighbor Femtocell BSs for the AMS based on information including the report message from the AMS. If the macro BS has the location information of the Femtocell BSs, the macro BS may provide the AMS with the geographically optimized neighbor list to scan as target Femtocell BSs for HO. The macro BS may send a scanning response message (SCN-RSP) or newly defined unicast management message (NBR-RSP) as a response to the AMS’s request. In case of using the scanning response message, the list of candidate AMSs for scanning indicates the list of the AMS’s optimized neighbor BSs. And the whole information about the neighbor BSs, such as DL/UL parameters and LDO mode related parameters etc., may be included in that message.
 Figure 1 and Figure 2 show examples of message flow for HO from macro BS to Femtocell BS. In option 1, an AMS uses the newly defined unicast management message to report and request the neighbor list. In option 2, an AMS uses the management messages defined for scanning procedure (SCN-REQ/RSP). In option 3, an AMS reports the scanning result and requests the neighbor list using the scanning report message (SCN-REP). Based on the report from the AMS, the serving macro BS may send the HO initiation message (HO-CMD) including detailed information of the target ABS to the AMS. In this case, the neighbor list is not sent to the AMS. Otherwise, the macro BS provides the optimized neighbor list and detailed information on the Femtocell BSs in the list to the AMS. 
When HO is initiated by the AMS, it is based on the triggers and conditions defined by the serving macro BS during the scanning with the optimized neighbor list.
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Fig. 1 Example of Message flow for HO from macrocell to Femtocell (option 1, option 2) 
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Fig. 2 Example of Message flow for HO from macrocell to Femtocell (option 3) 

III. Proposed Text
----------------------------------------------------------- Text Start ---------------------------------------------------------------

15.2.x.x.x HO from Macrocell to Femtocell BS
AMSs that are not members of CSG for a CSG-Closed Femtocell BS’s shall not attempt network entry or handover to the BS’s regardless of channel quality such BS’s except in case of emergency call.

AMSs that are not members of CSG for a CSG-Open Femtocell BS’s shall not attempt network entry or handover to the BS’s unless it is critical to maintain their connection or in case of emergency call.
HO should be triggered based on certain criteria, such as signal strength, the proximity of MS to the Femtocell BS, and /or loading, etc. The macro BSs shall not broadcast the system information of the neighbor CSG-Closed Femtocell BSs in their neighbor list. 

The network may only provide certain limited information (i.e. number or existence of Femtocell BS) instead of whole information about the Femtocell BSs in a neighbor advertisement message (i.e. NBR-ADV).  The whole information about optimized candidate Femtocell BSs can be provided to an AMS when the AMS requires the serving macro BS to provide it. 

An AMS can initiate a Femtocell BS detection when the AMS identifies the existence of Femtoell BSs around the AMS (e.g. detecting the specific SA-preamble from Femtocell BSs) in macro BS’s operating FA. When an AMS recognizes that there is no Femtocell BS in same FA, the AMS may scan the other FAs according to the number of Femtocell BSs in the neighbor advertisement message.  In order to perform scanning with other FAs, AMS may request the scanning interval to serving macro BS. 

Upon identifying the existence of Femtocell BSs and detecting Femtocell BSs’ preamble index or cell ID(BSID), an AMS may report it to the macro BS in order to obtain the optimized neighbor Femtocell BS list and more detailed information on the Femtocell BSs in the list. Then the AMS can select a Femtocell BS as the candidate target by scanning the neighbor Femtocell BSs included in the received list. In case that the initially detected Femtocell BS is a CSG-Closed Femtocell permitted to access and HO trigger conditions are met, the AMS can send the HO initiation message to serving macro BS and doesn’t need to request the neighbor list.

The contents of the AMS’s report may be

· Information about the detected Femtocell BS such as preamble index or cell ID(BSID)

· Measured channel quality  

· Request for Neighbor BS list 

· BS Type which is recommended to be included in the neighbor list

The report from the AMS may be signaled using the management messages for scanning procedure (i.e. SCN-REP/SCN-REQ). In addition, unicast management messages (e.g. NBR-REQ/RSP) may be used to handle the request and response procedures for optimized neighbor BS list. Using and definition of new unicast management messages (e.g. NBR-REQ/RSP) are FFS.
Upon receiving the request for neighbor BS list from the AMS, the serving macro BS sends the information about the neighbor Femtocell BSs to the AMS. The serving macro BS may determine the optimized neighbor Femtocell BSs for the AMS based on the information including the report message from the AMS. If the macro BS has the location information of the Femtocell BSs, the macro BS may provide the AMS with the geographically optimized neighbor list to scan as target Femtocell BSs for HO. The macro BS may send a scanning response message (SCN-RSP) or a unicast management message (NBR-RSP) as a response to the AMS’s request. In case of using the scanning response message, the list of candidate AMSs for scanning indicates the list of the AMS’s optimized neighbor BSs. And the whole information about the neighbor BSs, such as DL/UL parameters and LDO mode related parameters etc., may be included in that message. In case that an AMS reports the scanning result and requests the neighbor list using the scanning report message (SCN-REP), the serving macro BS may send the HO initiation message (HO-CMD) including detailed information of the target ABS to the AMS based on the report from the AMS. In this case, the neighbor list is not sent to the AMS. Otherwise, the macro BS provides the optimized neighbor list and detailed information on the Femtocell BSs in the list to the AMS. 

When HO is initiated by the AMS, it is based on the triggers and conditions defined by the serving macro BS during the scanning with the optimized neighbor list.

----------------------------------------------------------- Text End ---------------------------------------------------------------
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