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1. Introduction

This contribution provides suggested table of contents (ToC) and text proposal for the handover in Femtocell supporting. The text proposal is based on the 16m handover defined per 15.2.6 in [1] and SDD [2] and considering the characteristics of Femtocell operations.
2. Suggested ToC
--------------------------------------------- ToC Start ----------------------------------------------------------------
15.x Support for Femtocell BS

15.x.y Handover

15.x.y.1 Handover from a serving macro BS to a target OSG or a CSG-Open Femtocell BS

15.x.y.1.1 AMS scanning/reporting of neighbor OSG/CSG-Open Femtocell BSs 

15.x.y.1.2 Handover trigger condition and procedure 

15.x.y.2 Handover from a serving macro BS to a target CSG-Closed Femtocell BS

15.x.y.2.1 AMS scanning/reporting of neighbor CSG-Closed femtocell BSs 

15.x.y.2.2 Handover trigger condition and procedure 

15.x.y.3 Handover from a serving Femtocell BS to a target macro ABS or Femtocell BS

15.x.y.3.1 AMS scanning/reporting of neighbor macro BS
15.x.y.3.2 Handover trigger condition and procedure 

15.x.y.4 Fast BS switch supporting

15.x.y.4.1 Fast BS switch between a macro BS and a Femtocell BS 

15.x.y.4.2 Fast BS switch among Femtocell BSs

--------------------------------------------- ToC End ----------------------------------------------------------------
3. Suggested Text Proposal
--------------------------------------------- Text Start ----------------------------------------------------------------

15.x Support for Femtocell BS
15.x.y Handover
The handover process of an AMS between a Femtocell BS and a macro ABS or between two Femtocell BSs shall follow the same procedure as described in section 6.3.21 for WirelessMAN-OFDMA Reference System and 15.2.6 for Advanced WirelessMAN-OFDMA System with the exception of steps described in this section.
AMSs that are not members of CSG for a CSG-Closed Femtocell BS’s shall not attempt handover to the BSs regardless of channel quality such BSs except in case of emergency call. AMSs that are not members of CSG for a CSG-Open Femtocell BSs shall not attempt handover to the BSs unless it is critical to maintain their connection or in case of emergency call.
When an AMS successfully handovers between a Femtocell BS and a macro ABS, the AMS or the network may cache the information of the macro ABS or the AMS, respectively, to facilitate the next HO process between the macro ABS and the Femtocell BS.
When the serving Femtocell BS is going to be out of service either by instruction or by accident, it should instruct all its subordinate AMSs to hand over to the neighbor macro ABSs or Femtocell BSs.
15.x.y.1 Handover from a serving macro BS to a target OSG or a CSG-Open Femtocell BS

The handover procedures of an AMS from a serving macro ABS to a target OSG Femtocell BS shall follow the same procedures defined per 15.2.6 for Advanced WirelessMAN-OFDMA System. For a CSG-Open Femtocell BS, it may allow the AMS that is not a member of the CSG to hand over into the Femtocell for critical connection maintenance or emergency call. In such a case, the handover procedures shall also follow the same procedure defined per 15.2.6. 
A serving macro ABS shall broadcast or unicast information of neighbor OSG and CSG-Open femtocell BSs to AMSs by using AAI_NBR-ADV message. The AMS may also request the accessible neighbor OSG/CSG-Open Femtocell BSs information from the overlay macro BS when TBD conditions are met. An AMS may cache this information for future handover to the specific OSG/CSG-Open Femtocell BSs.
15.x.y.1.1 AMS scanning/reporting of neighbor OSG/CSG-Open Femtocell BSs 
An AMS shall adopts the trigger conditions for initiating scanning/reporting defined per 15.2.6.2 and the procedures defined per 15.2.6.1.2. An AMS may also initiate scanning/reporting procedure autonomously or based on the cached list of neighbor OSG/CSG-Open Femtocell BSs. In additions, when the UL signal of a macro cell AMS can be detected by a OSG/CSG-Open Femtocell BS and meets the trigger condition for scanning, the Femtocell BS may request the macro BS to send an unsolicited AAI_SCN-RSP for the AMS to scan the OSG/CSG-Open Femtocell BS. To achieve this, the Femtocell BS shall report to the macro BS that which RU is used by the detected AMS, and then the macro BS can know which AMS has been detected by the Femtocell BS by looking up the corresponding A-MAP. This helps the AMS to be aware of its possible proximity to an OSG/CSG-Open Femtocell BS.
15.x.y.1.2 Handover trigger condition and procedure 
Handover should be initiated based on the trigger condition defined in per 15.2.6.2 and/or the following criteria:

1. Cell type
2. Cell loading
3. AMS location information
4. User preference
5. Others (TBD)
The handover procedure is based on 15.2.6.3.
15.x.y.2 Handover from a serving macro BS to a target CSG-Closed Femtocell BS

The macro ABSs shall not broadcast the system information of the neighbor CSG-Closed Femtocell BSs in its neighbor list. At the time of handover preparation, the system information of a target accessible Femtocell BS may be unicast or multicast to the AMS upon AMS request/network trigger when TBD conditions are met, obtained by the AMS monitoring the Femtocell BS, or referred to the cached information of the AMS. The system information of the neighbor CSG-Closed Femtocell BSs shall be unicast by using AAI_NBR-ADV message in which only the information of accessible neighbor CSG-Closed Femtocell BSs are contained.
15.x.y.2.1 AMS scanning/reporting of neighbor CSG-Closed femtocell BSs 

An AMS shall adopts the trigger conditions for initiating scanning/reporting defined per 15.2.6.2 and the procedures defined per 15.2.6.1.2. An AMS may also initiate scanning/reporting procedure autonomously or based on the cached list of neighbor CSG-Closed femtocell BSs. In additions, when the UL signal of a macro cell AMS can be detected by a CSG-Closed Femtocell BS and meets the trigger condition for scanning, the Femtocell BS may request the macro BS to send an unsolicited AAI_SCN-RSP for the AMS to scan the CSG-Closed Femtocell BS if the AMS is the CSG member. To achieve this, the Femtocell BS shall report to the macro BS that which RU is used by the detected AMS, and then the macro BS can know which AMS has been detected by the Femtocell BS by looking up the corresponding A-MAP. If the AMS is a member of the CSG-Closed Femtocell BS, the macro BS sends an unsolicited AAI_SCN-RSP for the AMS. The aid of a CSG-Closed Femtocell BS to monitor potential member AMSs will facilitate the handover.
15.x.y.2.2 Handover trigger condition and procedure

Handover should be initiated based on the trigger condition defined in per 15.2.6.2 and/or the following criteria:

1. Cell type
2. Cell loading
3. AMS location information
4. User preference
5. Others (TBD)
The handover procedure is based on 15.2.6.3.
15.x.y.3 Handover from a serving Femtocell BS to a target macro ABS or Femtocell BS
The handover procedures from a serving Femtocell BS to a target macro BS shall be the same as defined per 15.2.6 with the exceptions as defined in this subsection. A serving Femtocell BS shall broadcast or unicast AAI_NBR-ADV message, which contains the information of neighbor macro BSs and OSG/CSG-Open Femtocell BSs. A serving Femtocell BS may also unicast AAI_NBR-ADV that contains the information of neighbor CSG-Closed Femtocell BSs subscribed by the AMS.

15.x.y.3.1 AMS scanning/reporting of neighbor macro BS 
An AMS shall adopts the trigger conditions for initiating scanning/reporting defined per 15.2.6.2 and the procedures defined per 15.2.6.1.2. An AMS may also initiate scanning/reporting procedure autonomously or based on the cached list of neighbor macro BSs or femtocell BSs.
15.x.y.3.2 Handover trigger condition and procedure 

Handover should be initiated based on the trigger condition defined in per 15.2.6.2 and/or the criteria in 15.x.y.1.2 if the target BS is an OSG/CSG-Open Femtocell BS or the criteria in 15.x.y.2.2 if the target BS is a CSG-Closed Femtocell BS. The handover procedure is based on 15.2.6.3.

15.x.y.4 Fast BS switch supporting

15.x.y.4.1 Fast BS switch between a macro BS and a Femtocell BS 

A macro BS, a Femtocell BS, and an AMS may support fast BS switch (FBSS) to maintain the Femtocell BS and the overlay macro BS in the Diversity Set. If FBSS is supported, an AMS that hands over from a serving macro BS to a target Femtocell BS shall include the serving macro BS and the target Femtocell into the Diversity Set and switch the anchor BS to the target Femtocell BS. If an AMS entered the network via a serving Femtocell BS and FBSS is enabled, it shall add the overlay macro BS(s) to its Diversity Set. Once the AMS moves from the Femtocell BS to an overlay macro BS, the AMS can switch the anchor BS to the overlay macro BS without performing HO process. If the signal strength from the Femtocell BS is lower than the criteria, the AMS shall remove the Femtocell BS from the Diversity Set.
15.x.y.4.2 Fast BS switch among Femtocell BSs
If FBSS is supported by a Femtocell BS, it shall provide a FBSS neighbor list to the FBSS-enabled AMS. The FBSS neighbor list contains information of all neighboring Femtocell BSs that also support FBSS. The AMS may set the serving Femtocell BS to be the anchor BS and update its Diversity Set based on the received FBSS neighbor list from the anchor BS.
---------------------------------------------------------------Text End ------------------------------------------------------------
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