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Proposed IEEE 802.16m Amendment Text on Secondary Carrier Management
Juhee Kim, Eunkyung Kim, Soojung Jung, Jaesun Cha, Kwangjae Lim, Hyun Lee, Chulsik Yoon
ETRI
I. Introduction
This contribution proposes amendment text on the secondary carrier management procedure for the WirelessMAN-OFDMA Advance System with multi-carrier support.
II. New messages for the carrier management
While other actions such as handover and power management in MC operation can be performed with the same messages as in Single Carrier, the carrier management is an action specified only in MC. Therefore, we suggest that new messages should be defined for carrier management in Multi-Carrier Operation as follows.

· AAI_CC-REQ (Carrier Change Request) message

: The AAI_CC-REQ message is transmitted by an AMS to request the active carrier change such as primary carrier change and secondary carrier activation/deactivation.

· AAI_CC-CMD (Carrier Change Command) message

: The AAI_CC-CMD message is transmitted by the ABS to command for the AMS to change the configuration of the active carriers (primary carrier change and secondary carrier activation/deactivation)

· AAI_CC-IND (Carrier Change Indication) message

: The AMS shall transmit an AAI_CC-IND message upon reception of AAI_CC-CMD message. 

III. Secondary Carrier Activation/Deactivation
The ABS may activate/deactivate an inactive assigned secondary carrier of the AMS for load balancing, required QoS due to addition/deletion of a service flow. The secondary carrier activation/deactivation procedure can be triggered by ABS or requested by the AMS. 
When an inactive assigned secondary carrier needs to be activated, the ABS may request channel measurement on the inactive carriers to the AMS through an AAI_SCN-RSP message. In this case, upon reception of the AAI-SCN-RSP message, the AMS performs scanning by using an unused transceiver. Then, the AMS reports the scanning results through an AAI_SCN-REP message to the ABS. The ABS determines the target secondary carrier to be activated, based on the measurement information, load balance, and other factors. The ABS may activate a pre-assigned carrier for E-MBS service without collecting measurement information. In order to command the AMS to activate a secondary carrier, the ABS sends an AAI_CC-CMD message which may include the following information, 

· Physical Carrier Index of the target secondary carrier
· Logical Carrier Index of the target secondary carrier
· Ranging information (optional)
· Action time
On reception of the AAI_CC-CMD message, the AMS shall respond with an AAI_CC-IND message. On the Action time, the AMS shall activate the target secondary carrier and be ready to transfer data on the target secondary carrier. If the received AAI_CC-CMD message contains a dedicated ranging code, the AMS may perform initial ranging on the target secondary carrier by using the dedicated ranging code. In this case, reception of the dedicated code may give the ABS a confirmation that the secondary carrier has been successfully activated.
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Figure x Example of secondary carrier activation procedure
When the ABS deactivates an active secondary carrier of the AMS, it sends an AAI_CC-CMD message to the AMS, which includes the Logical Carrier Index of the secondary carrier to be deactivated. If the AMS receives the AAI_CC-CMD message, the AMS shall deactivate the secondary carrier and respond result with an AAI_CC-IND message.

The secondary carrier activation/deactivation may be performed by using the service flow management messages during a service flow addition/deletion procedure.

IV. Proposed Text

----------------------------------------------------------- Text Start ---------------------------------------------------------------

15.2.x.x.x Secondary Carrier Activation/Deactivation
The ABS may activate/deactivate an inactive assigned secondary carrier of the AMS for load balancing, required QoS due to addition/deletion of a service flow. The secondary carrier activation/deactivation procedure can be triggered by ABS or requested by the AMS. 
When an inactive assigned secondary carrier needs to be activated, the ABS may request channel measurement on the inactive carriers to the AMS through an AAI_SCN-RSP message. In this case, upon reception of the AAI-SCN-RSP message, the AMS performs scanning by using any unused transceiver. Then, the AMS reports the scanning results through an AAI_SCN-REP message to the ABS. The ABS determines the secondary carrier to be activated, based on the measurement information, load balance, and other factors. The ABS may activate a pre-assigned carrier for E-MBS service without collecting measurement information. In order to command the AMS to activate a secondary carrier, the ABS sends an AAI_CC-CMD message which may include the following information, 

· Physical Carrier Index of the target secondary carrier
· Logical Carrier Index of the target secondary carrier
· Ranging information (optional)
· Action time
On reception of the AAI_CC-CMD message, the AMS shall respond with an AAI_CC-IND message. On the Action time, the AMS shall activate the secondary carrier and be ready to transfer data on the secondary carrier. If the received AAI_CC-CMD message contains a dedicated ranging code, the AMS may perform initial ranging on the secondary carrier by using the dedicated ranging code. In this case, if the ABS receives the dedicated code, it considers that the secondary carrier has been successfully activated.
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Figure x Example of secondary carrier activation procedure
When the ABS deactivates any active secondary carrier of the AMS, it sends an AAI_CC-CMD message to the AMS, which includes the Logical Carrier Index of the secondary carrier to be deactivated. If the AMS receives the AAI_CC-CMD message, the AMS shall deactivate the secondary carrier and respond result with an AAI_CC-IND message.

The secondary carrier activation/deactivation may be performed by using the service flow-related management messages during a service flow addition/deletion procedure.

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