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------------------------------------------------------------Start of the Text--------------------------------------------------------

15.2.9.2.9 Handover
The AMS which supports multi-carrier operation shall support the general handover procedure defined in 15.2.6.

The multi-carrier handover (MCHO) is defined as the handover procedure which involves multiple radio carriers. An AMS with multi-carrier capability may follow the single-carrier handover procedure per section 15.2.56. It may also decide to perform MCHO procedure as defined in this section.
During handover preparation phase, the serving ABS may communicate with target ABS(s) to help AMS obtain the assigned secondary carriers before handover execution. The serving ABS will forward the information received from AAI_MC-REQ message to the target ABS for secondary carrier pre-assignment. The serving ABS will reply the secondary carrier pre-assignment results to AMS.
15.2.9.2.9.1 Network topology acquisition
15.2.9.2.9.1.1 Network topology advertisement

The AAI_NBR-ADV message shall carry neighbor ABS’s multi-carrier configuration information to facilitate AMS’s scanning of neighbor ABSs’ fully configured carriers.
15.2.9.2.9.1.2 AMS scanning of target carriers
The AMS with multi-carrier capability may perform the single-carrier scanning procedure per section 15.2.5.1.2. It may also perform multi-carrier scanning procedure, i.e. scanning procedure which involves multiple radio carriers, as defined in this subsection.

The AMS scans each fully configured carrier of the neighbor ABSs as advertised in the AAI_NBR-ADV message. The AMS may also scan other fully configured carriers of the serving ABS which are not in use by the AMS. Figure xx1 403 illustrates the example message flows for neighbor ABS advertisements and scanning of fully configured carriers of serving and neighbor ABSs.
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Figure 403 — Example message flows for neighbor ABS advertisement and scanning of fully configured carriers of serving and neighbor ABSs. 
An AMS capable of concurrently processing multiple radio carriers may perform scanning with neighbor ABSs using one or more of its available radio carriers without interruption to its normal communication with the serving ABS on the primary carrier and/or secondary carriers. In this case, the AMS may inform the serving ABS through AAI_SCN-REQ its carriers AMS and ABS may negotiate through AAI_SCN-REQ/RSP messages the radio carriers
 to be assigned for scanning operations to avoid resource allocation on those carriers, as illustrated in Figure xx2404. The physical carrier index should will be included in AAI_SCN-REQ/RSP/REP.
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Figure 404 — Example message flows for performing scanning using available radio carriers of the AMS while maintaining normal communication with its serving ABS 
15.2.9.2.9.2 Multi-carrier handover (MCHO) procedure

The multi-carrier handover (MCHO) is defined as the handover procedure which involves multiple radio carriers, as described in this section.
15.2.9.2.9.2.1 MCHO preparation

An AMS in multi-carrier operation follows the handover operations defined in 15.2.5.2. MAC management messages in relation with handover preparation and initiation between the AMS and the serving ABS are transmitted over the primary carrier of the AMS. 

During HO preparation, the AMS may indicate its multi-carrier capability through AAI_MSHO-REQ or AAI_HO-IND messages. The ABS may also inform AMS the multi-carrier configurations of one or more potential target ABSs through AAI_BSHO-CMD message. If the target ABS is supporintg multicarrier mode, additional information may be included in the AAI_MSHO_REQ, AAI_BSHO_CMD and AAI_HO_IND messages.
15.2.9.2.9.2.2 MCHO execution and network re-entry

The AMS with multi-carrier capability follows the network re-entry procedure per section 15.2.5.2.5. The AMS may use the original primary carrier for network re-entry to the target ABS, as illustrated in Figure xx3. It may also use another carrier different from its original primary carrier for network re-entry procedures, as illustrated in Figure xx4. In both cases, if the Multi-carrier_Mode and HO_Reentry_Mode in AAI_BSHO-CMD message is are set to 1, the AMS maintains normal communication with the serving ABS on another carrier not performing network re-entry procedure. 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. In case of AAI_HO-CMD message with multiple target ABS and carriers, the physical index of each candidate carrier provided by each target ABS should also be indicated in the AAI_BSHO-CMD message The AMS may inform the serving ABS through AAI_HO-IND the carrier to be used for network re-entry operations to avoid resource allocation by the serving ABS on that carrier. 
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Figure 405 — A call flow for multi-carrier HO in which the AMS performs network re-entry to the target ABS on one radio carrier while maintaining communication with the serving ABS on another carrier.

[image: image4.emf]Radio 

carrier 1

Radio 

carrier 2

Target 

primary 

carrier

Serving 

primary 

carrier

Target 

secondary 

carrier

AAI_MSHO-REQ

AAI_BSHO-CMD

AAI_HO-IND

Network re-entry to T-ABS

Data communication with S-ABS during 

network re-entry

AMS

Serving 

ABS

Target 

ABS

Serving

secondary 

carrier

Data path established

Data path established


Figure 406 — A call flow for multi-carrier HO in which the AMS performs network re-entry on the target primary carrier which is different from the serving primary carrier
From AMS point of view, if network entry is completed (see 15.2.5), the AMS shall stop communicating with the serving ABS. Then, the AMS may send UL data or BW-REQ message to the target ABS.
The
 Serving ABS may negotiate with the Target ABS for secondary carrier pre-assignment. In this case, the pre-assignment information is forwarded to the AMS by the Serving ABS through AAI_HO-CMD message, and the pre-assigned secondary carriers can be activated immediately after HO reentry to the Target ABS is completed. Before secondary carrier pre-assignment, the Serving ABS shall forward the multi-carrier capability of the AMS to the Target ABS via backbone.
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Figure 40X – A call flow for multi-carrier HO with secondary carrier pre-assignment
15.2.9.2.9.2.3 MAC management messages for MCHO
The support of multi-carrier handover will reuse the same messages as defined in 15.2.5.1, 15.2.5.2, 15.2.5.3 and 15.2.5.4. The parameters to be included into each MAC message to support multi-carrier handover are list as following.
15
.2.9.2.9.2.3.1 AAI_SCN-REQ

The AAI_SCN-REQ message may include the following parameters:
· N_Recommended_Carrier_Index: Number of carriers to be scanned at each neighboring ABS.
· Recommended_Carrier_Index: Recommended carrier index for scan at each neighboring ABS.
· Carrier index at serving ABS: Recommended logical carrier index to be used for scanning
15.2.9.2.9.2.3.1 AAI_SCN-RSP
The AAI_SCN-RSP message may include the following parameters:
· N_Recommended_Carrier_Index: Number of carriers to be scanned at each neighboring ABS.

· Recommended_Carrier_Index: Recommended carrier index for scan at each neighboring ABS.

· Carrier index at serving ABS: Recommended logical carrier index to be used for scanning
15.2.9.2.9.2.3.1 AAI_SCN-REP
The AAI_SCN-RSP message may include the following parameters:
· Scanning report of each recommended carrier at each neighboring ABS
15.2.9.2.9.2.3.1 AAI_HO-IND

The AAI_HO-IND message may include the following parameters:
· Physical_Carrier_Index: Physical carrier index of the Target ABS where AMS will perform network reentry procedure.
15.2.9.2.9.2.3.2 AAI_HO-REQ

The AAI_HO-REQ message shall include the following parameters:
· Multi-Carrier_Support: If Multi-Carrier_Support is set to 0, the AMS only supports single-carrier handover procedure defined in 15.2.6.3 and will disconnect all its active secondary carriers before handover; otherwise, the AMS supports the multi-carrier handover procedure defined in section 15.2.9.2.9.2. no matter the AMS which is capable of multi-carrier operation is in single-carrier mode or multi-carrier mode
For Multi-Carrier_Support = 1, the AAI_HO-REQ message may also include the following parameters:
· Carrier_Preassignment_Indication: indicates whether AMS needs pre-assignment of secondary carriers at the Target ABS
15.2.9.2.9.2.3.3 AAI_HO-CMD

The AAI_HO-CMD message shall include the following parameters:

· Multi-Carrier_Indication: If Multi-Carrier_Indication is 0, the AMS shall disconnect all its active secondary carriers and perform single-carrier handover procedure per 15.2.6.3; otherwise it performs multi-carrier handover procedure per 15.2.9.2.9.2.
For Multi-Carrier Indication = 1, the AAI_HO-REQ message also includes the following parameters:
· N_Preassigned_Carriers: Number of pre-assigned secondary carriers. A value of 0 means no secondary is pre-assigned.
· Carrier_information of each pre-assigned secondary carrier if N_Preassigned_Carriers > 0. In this case, the AAI_HO-CMD further include the following information:
· 1-bit carrier status indicating whether this pre-assigned carrier will be activated immediately after HO procedure is done.
· Logical carrier index is assigned implicitly in the order of Carrier_information of each pre-assigned secondary carriers.
-------------------------------------------------------------End of the Text--------------------------------------------------------

�Redundant text. The support of single-carrier HO procedure is for sure and is also described in the following paragraph. 


�Another modification


�Add a paragraph for MCHO with carrier pre-assignment.


�Proposed MAC message content for AMS in multi-carrier mode
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