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1. Instruction

This contribution is proposed to more clearly define the carrier management. The additional texts are indicated in GREEN with underline and deleted texts are indicated in ORANGE with strikeout.

2. Primary carrier change
Comment #1) Unlike secondary carrier activation/deactivation, the primary carrier change procedure shall define ‘action time’ due to its feature of handover. Without ‘action time’, the AMS and the ABS can’t know when to start data transmission and control signaling through new primary carrier. Therefore, we suggest that  all the deleted phrases related to ‘action time’ in 15.2.9.2.11.2 Primary Carrier Change be restored. In addition, we propose an ‘action time’ field in the AAI_CM-CMD MAC management message. 

Comment#2) During MCDG conference calls, members made a consensus that the primary carrier change is made only within the assigned carriers. For the primary carrier change, we need to clarify the next state of the previous primary carrier after the primary carrier change. In other words, we need to determine whether to deactivate the previous primary carrier. Following the MCDG consensus, there are three scenarios for the primary carrier change. 
· Scenario 1: The target primary carrier is one of the AMS’s active secondary carriers. 

Mostly, the total number of active carriers is expected not to be changed after primary carrier change except for the primary carrier change due to change of QoS requirement. The exceptional case is as follows. When a service flow is deleted and one active carrier is not necessary any more, the ABS may want to deactivate the current primary carrier and change one of the secondary carriers to the new primary carrier of the AMS. In this case, the previous primary carrier shall be deactivated after primary carrier change (Figure 1). 
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Figure 1 Deactivation of previous primary carrier after primary carrier change
· Scenario 2-1: The target primary carrier is one of the AMS’s inactive secondary carriers and the new primary carrier is capable of supporting the negotiated QoS of the AMS
In this case, previous carrier doesn’t need to be active any more. For this, the ABS should perform carrier deactivation after the primary carrier change if there is no implicit/explicit deactivation command in AAI_CM-CMD message. 
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Figure 2 Deactivation of the previous primary carrier when the target primary carrier is one of the AMS’s inactive secondary carriers
· Scenario 2-2: The target primary carrier is one of the AMS’s inactive secondary carriers and the previous primary carrier needs to keep its active state. 
This is a case that another carrier may need to be activated for any reason to provide the negotiated QoS to the AMS. In this case, the ABS should perform carrier activation additionally after the primary carrier change. The carrier activation procedure may include synchronization and ranging of the AMS. 
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Figure 3 Activation of the previous primary carrier when the target primary carrier is one of the AMS’s inactive secondary carriers
We suggest that the subsequent carrier activation/deactivation procedure be incorporated into the primary carrier change by defining only one field, ‘next state of serving (previous) primary carrier’ in AAI_CM-CMD message. If the ‘state of previous primary carrier’ is set to 1, the serving (previous) primary carrier shall keep active as AMS’s secondary carrier. Otherwise, the serving (previous) primary carrier shall be deactivated including release of all the resource allocated on the previous primary carrier after the primary carrier change.
3. Text Proposal for the 802.16m AWD
Note:
The text in BLACK/ RED/ BLUE color: the existing text in C802.16m_ 09/1283
The text in GREEN color: proposed new text 
The text in ORANGE color: proposed removal
------------------------------------------------------------Start of the Text--------------------------------------------------------

15. Advanced Air Interface
15.2.9 Multi-carrier operation

15.2.9.2.11 Carrier management

15.2.9.2.11.2 Primary Carrier Change

The ABS may instruct the AMS, through AAI-CM-CMD MAC management message control signaling on the current primary carrier, to change its primary carrier to one of the available assigned fully configured carriers within the same ABS for load balancing purpose, carriers’ varying channel quality or other reasons. When an AMS receives the AAI-CM-CMD MAC management message, the AMS transmits AAI-CM-IND MAC management message and AMS switches to the target fully configured carrier at action time specified by the ABS.at action time specified by the ABS. The carrier change may also be requested by the AMS through control signaling on the current primary carrier. Given that a common MAC manages both serving and target primary carriers, network re-entry procedures at the target primary carrier is not required. ABS may provide the system information of the target primary carrier that is different from the serving primary carrier via the serving primary carrier. The logical carrier indices of the previousserving and currenttarget primary carrier are swap after the primary carrier change. may be re-arranged if needed. ABS may direct an AMS to change the primary carrier without scanning.
The ABS may instruct AMS to perform scanning on other carriers which are not serving the AMS. AMS reports the scanning results back to the serving ABS, which may be used by the ABS to determine the carrier for the AMS to switch to. In this case, if the target carrier is not currently serving the AMS, the AMS may perform synchronization with the target carrier if required.

AAI-CM-CMD MAC management message for the primary carrier change is transmitted on the primary carrier and shall include the following information
· Target primary carrier index
· Action time
· Next state of serving primary carrier
The previous primary carrier can be deactivated after the primary carrier change. Specific method of deactivation is FFS.
If the ‘next state of serving primary carrier’ is set to 1, the serving primary carrier shall keep active as AMS’s secondary carrier. Otherwise, the serving primary carrier shall be deactivated and all the resource allocated on the serving primary carrier shall be released after the primary carrier change.
15.2.9.2.11.4 MAC Management Messages for Carrier Management
15.2.9.2.11.4.1 AAI Carrier Management Command MAC management message : AAI-CM-CMD
	Field
	Size
	Description

	Action code
	[TBD]
	Carrier Activation 
Carrier Deactivation

Primary carrier change

Secondary cCarrier switching

	Target carrier(s)
	[TBD]
	Target carriers for activation/deactivation, primary carrier change or secondary carrier switching

	Action Time
	
	Time to start data transmission and control signaling on the new primary carrier

It is used only for primary carrier change

	Next state of serving primary carrier

	
	1: serving primary carrier shall keep active as a secondary carrier

0: serving primary carrier shall be deactivated

It is used only for primary carrier change

	Ranging indicator
	[TBD]
	Ranging indicator bit map for carrier activation and primary carrier change

‘0’: No ranging is required for the secondary carrier

‘1’: Periodic ranging is required for the secondary carrier

	Switching Mode
	
	Periodic or event-triggered

It is used only for carrier switching mode

	Start time
	
	Start time of carrier switching

It is used only for carrier switching mode

	Switching Interval
	
	Duration that an AMS performs carrier switching

It is used only for carrier switching mode

	Switching Period
	
	Period between consecutive switching interval

It is used only for carrier switching mode with periodic carrier switching


15.2.9.2.11.4.2 AAI Carrier Management Indication MAC management message : AAI-CM-IND
	Field
	Size
	Description

	Action code
	[TBD]
	Secondary carrier management
Carrier Activation 

Carrier Deactivation

Primary carrier switchingchange
Secondary cCarrier switching

	
	
	


-------------------------------------------------------------End of the Text--------------------------------------------------------
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