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Proposed IEEE 802.16m Amendment on Handover with multi-carrier support
Soojung Jung, Juhee Kim, Eunkyung Kim, Jaesun Cha, Kwangjae Lim, Hyun Lee, Chulsik Yoon
ETRI
I. Introduction
This contribution proposes amendment text on handover procedure for the WirelessMAN-OFDMA Advance System with multi-carrier support.
II. Handover procedure with multi-carrier support
When an AMS, serving ABS and target ABS can support multi-carrier operation, the information about the network topology may be carried using the broadcast information. Therefore messages broadcasting system information shall include the information of neighbor ABS’s multi-carrier configuration. And the physical carrier index may be used to inform the candidate carrier to be assigned for scanning and performing network re-entry. Therefore, the HO-related messages may include the physical index of carrier. 

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

15.2.x.x.x AMS scanning of neighbor ABS
An ABS shall broadcast information about the network topology using the AAI_NBR-ADV message. The message shall include the information of neighbor ABSs’ multi-carrier configuration.
An AMS capable of concurrently processing multiple radio carriers may perform scanning with neighbor ABSs using one or more of its available radio carriers while maintaining normal operation with the serving ABS on the primary carrier and the secondary carriers. The AMS scans each fully configured carrier of the neighbor ABSs in AAI_NBR-ADV.  To avoid resource allocation on these active carriers, the AMS may inform the serving ABS through AAI_SCN-REQ of its one or more candidate carriers for scanning. Information of scanning interval for each candidate carrier may be included.  
Upon reception of the AAI_SCN-REQ messages, the serving ABS shall respond with an AAI_SCN-RSP message to grant or assign other carriers. The physical carrier index is used in AAI_SCN-REQ/RSP/REP.
15.2.x.x.x Handover process 

HO process in multi-carrier operation follows the process defined in section 15.2.5.2. An AMS capable of concurrently processing multi radio carriers, the serving ABS and the target ABSs negotiate whether to support multi-carrier operation during HO. During the negotiation, Multi-carrier _Mode is used in AAI_HO-REQ, AAI_HO-CMD and AAI_HO_IND.
Upon reception of the AAI_HO-REQ with Multi-carrier_ Mode=1, the serving ABS shall negotiate with target ABS selected for HO. If the target ABS can support multi-carrier handover, the serving ABS shall send  AAI_HO-CMD message with Multi-carrier_Mode=1 and Reentry_mode=1.In this case, Disconnect_time should be long enough that network reentry procedure to target ABS can be completed prior to the expiration of Disconnect_time. 
AAI_HO-REQ/CMD message include physical carrier indices of active carriers in serving BS and target carriers in target BS in order to indicated the carriers for network reentry. If the negotiation and multi-carrier related information exchange are completed between serving ABS and target ABS, the logical carrier indices may also be included in AAI_HO-CMD message.  
In case of AAI_HO-CMD message with multiple target ABS and carriers, the target ABS index and physical index of each candidate carrier may be used to distinguish. And one or more action times may be included in AAI_HO-CMD message in order to avoid resource allocation on those carriers for network re-entry. When Information of multiple target ABSs including carrier indices is received through AAI_HO-CMD message, the AMS may inform the serving ABS of information of target ABS and the carrier for network reentry through AAI_HO-IND message
Figure xxa shows an example call flow of HO with Multi-carrier_Mode=1 in which the AMS maintain data communication with the serving ABS on one radio carrier while performing network reentry to the target ABS on another radio carrier.
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Figure xxa — A call flow for multi-carrier HO in which the AMS performs network reentry to the target ABS on one radio carrier while maintaining communication with the serving ABS on another.
In case that an AMS is capable of processing multiple carriers at the same time and Multi-carrier_Mode is set to 1 in HO- related messages, the target primary carrier can be different from the one chosen in serving cell. Figure xxb shows an example HO call flow of the case in which AMS is capable of processing multiple carriers at the same time and the target primary carrier is different from the serving primary carrier.
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Figure xxb — A call flow for multi-carrier HO in which the AMS performs network reentry on the target primary carrier which is different from the serving primary carrier
After the serving ABS received a message indicating the completion of network reentry by target ABS through backbone, the serving ABS releases the AMS’s context in serving ABS and transfer that to target ABS if it is need. In this case, the target ABS shall start the data communication with AMS upon receiving AMS’s context. 
----------------------------------------------------------- Text End ---------------------------------------------------------------
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