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Introduction
According to the SDD [1], the multi-carrier operation has been considered as a feature of the IEEE 802.16m system. In the multi-carrier operation, a BS and MS may simultaneously exchange information through more than one carrier. Because there are one more than carriers, the handover scenarios also can be various and quite different from that of single carrier operation. However, there is no consideration for handover scenarios with the multi-carrier operation in the current SDD document [1]. Therefore, in this contribution, we propose a new handover procedure for the multi-carrier operation in the IEEE 802.16m system. The proposed procedure almost eliminates handover interruption time by starting handover the primary carrier while transferring data through the secondary carriers.
Proposal
According to the SRD [2], the handover interruption time is the time duration that an MS cannot exchange user plane packets with any BS. In the single carrier operation, this handover interruption time cannot be eliminated because a MS cannot exchange packets when the only carrier is being used for handover. However, the situation is different in the multi-carrier operation. In the multi-carrier operation, there is at least more than one carrier. Thus, it may be possible to start handover through one carrier while transferring data through the others. Figure 1 shows the proposed handover procedure with multi-carrier operation. In the proposed multi-carrier handover (MCHO) procedure, the MS and the serving BS (S-BS) exchanges data through the secondary carriers while the MS and the target BS (T-BS) starts handover through the primary carrier. When a MS wants to perform handover, the MS negotiates with the S-BS and the T-BS whether they use the MCHO procedure or not. These MCHO request messages may be transferred by MOB_MSHO_REQ and HO-Request. As the same way, the MCHO response messages may be transferred by HO-Response and MOB_BSHO_RSP. After negotiating MCHO possibility, if the MCHO is possible, the MS starts to exchange data through only secondary carriers and starts to handover by sending MOB_HO_IND to the S-BS. The procedure up to sending RNG_REQ to the T-BS is the same as the procedure of the single carrier operation. After the T-BS gets the RNG_REQ from the MS, the T-BS sends HO-Disconnect-SC to the S-BS. The HO-Disconnect-SC indicates that the S-BS needs not to maintain the connection with the MS. So, the S-BS disconnects the connection with the MS through the secondary carriers and sends HO-Ack and the current context of the MS to the T-BS. After getting the HO-Ack and context, the T-BS sends RNG_RSP to the MS. After receiving the RNG_RSP, the MS needs not to maintain the second carrier connections with the S-BS any more. After that, the MS sends BW_REQ to T-BS and completely ends the MCHO procedure. If a fully configured secondary carrier exists, the proposed MCHO procedure is always supportable. On the other hand, if only partially configured secondary carriers exist, the proposed procedure may be supported with limited capability.
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Figure 1. Handover procedure with multi-carrier operation
Proposed Text
 [Insert the following text into a suitable place of SDD]

-------- Start of the text proposal ---------------------------------------------------------------------------------------
19.x Handover Procedure for Multi-carrier Operation
When the MS, serving BS, and target BS is supportable multi-carrier operation, the MS can perform multi-carrier handover (MCHO). In the MCHO, the MS can start handover to the target BS through the primary carrier while transferring data with the serving BS through the secondary carriers. The usability of MCHO should be negotiated with the MS, serving BS, and target BS before the MS starts to send handover signaling messages to the target BS through the primary carrier. After the MS is connected with the target BS through the primary carrier, the target BS shall send a message to the serving BS for disconnecting the secondary carriers between the MS and the serving BS. After receiving the disconnection message, the serving BS may send the current context of the MS to the target BS.
-------- End of the text proposal ---------------------------------------------------------------------------------------
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