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Multicarrier operation for single carrier supported AMS (16.2.8)
Eunjong Lee, Kiseon Ryu, Inuk Jung, Youngsoo Yuk and Yongho Kim
LG Electronics
1. Introduction
According to the current AWD, a single carrier supported AMS should perform inter-frequency HO procedure even when changing its carrier between two carriers managed by a common MAC although this may lead to unnecessary procedure, such as network reentry. In addition, current amendment is unclear for what or how single carrier supported AMS operates in the multi-carrier deployment. Therefore, this contribution clarifies the multi-carrier operation for single carrier supported AMS and proposes a carrier change procedure through AAI_CM-CMD message that a single carrier supported AMS can simply change its carrier to one of the fully configured carriers managed by a common MAC.
2. Discussions
For the primary carrier and fully configured carrier, current AWD (section 16.2.8.1) has described as follows.
· A primary carrier is a carrier used by the ABS to exchange traffic and PHY/MAC control signaling (e.g., MAC control messages) with an AMS. An ABS may be deployed with multiple carriers but each AMS in the ABS has only one primary carrier which is also used when AMS is operating in single car​rier mode.
· Fully configured carrier: a standalone carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Fully configured carrier supports both single carrier AMS and multicarrier AMS.
According to the above description, the AMS in single carrier mode can operate under multi-carrier deployment, but Figure 416 in current D3 seems to be able to use the multi-carrier operations only when both the ABS and AMS supports any of multi-carrier modes. 
In addition, the current AWD describes the primary carrier change procedure, but a single carrier supported AMS cannot correctly decode the AAI_CM-CMD message because this procedure has been designed only for multi-carrier supported AMS. In order to change their carrier, single carrier AMS should perform inter-frequency HO including network reentry procedure through HO-CMD/IND message. However, the AMS in single carrier mode can be also supposed to change its carrier to one of the fully configured carriers managed by a common MAC and they don’t need to perform the network reentry procedure because a single ABS manages all carriers within a common MAC. 
Therefore, this contribution clarifies some multi-carrier operations for single carrier supported AMS and proposes to define the carrier change for single carrier supported AMS and modify the AAI_CM-CMD message.
3. References
[1] IEEE 802.16m-07/002r8, “802.16m System Requirements Document (SRD)” 
[2] IEEE 802.16m-09/0034, “The Draft IEEE 802.16m System Description Document”
[3] IEEE P802.16 Rev2 / D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” January. 2009.

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”
[6] IEEE P802.16m/D3, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
4. Text proposal for the 802.16m DRAFT amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
16.2.8 Multi-carrier operation
[Modify the Figure 416 at line 1 on page 185 as follows:]

16.2.8.2.3 Network Entry
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Figure 416—AMS initialization overview to support multicarrier transmission
[Modify the text at line 14 on page196 as follows:]
16.2.8.2.11.2 Primary Carrier Change
The ABS may instruct the AMS, through the AAI_CM-CMD MAC control message on the current primary carrier, to change its primary carrier to one of the 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 control message, the AMS transmits the AAI_CM-IND MAC control message and the AMS disconnects control signal on the serving carrier and switches to the target fully configured carrier at action time specified by the ABS. If the AMS is in single carrier mode, the target carrier shall be one of the available fully configured carriers. Otherwise, the target carrier shall be one of the assigned fully configured carriers.
If the AMS supports carrier aggregation mode and the target car​rier is one of the active secondary carriers of the AMS, the AMS may receive data and control signal on the target carrier immediately after switching. Otherwise, the AMS first reconfigures its hardware setting (e.g. RF center frequency) and switches to target carrier. If CDMA_RNG_FLAG in AAI_CM-CMD message is set to ‘1’, the AMS shall perform the dedicated ranging procedure with target carrier. After successfully completing this action, the AMS then mayshall transmit a bandwidth request to notify its readiness of the target carrier to the ABS. If the AMS has UL data to be transmitted, it follows the normal bandwidth request procedure. If the AMS does not have any UL data, it transmits a bandwidth request with zero bandwidth request size. The ABS may transmit data and control signal after a bandwidth request is received from the AMS through the target primary carrier. Given that a common MAC manages both serv​ing and target primary carriers, network re-entry procedures at the target primary carrier is not required. The logical carrier indices of the serving and target primary car​rier are swapped after the primary carrier change. The ABS may direct an AMS to change the primary carrier without scanning. For the multi-carrier supported AMS, the logical carrier indices of the serving and target primary car​rier are swapped after the primary carrier change.
The ABS may instruct the AMS to perform scanning on other carriers which are not serving the AMS. The 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.

The AAI_CM-CMD MAC control message for the primary carrier change is transmitted on the primary car​rier and shall include the following information:

· Target primary carrier index

· Indication of the next state of carrier serving primary
: if the AMS does not support carrier aggregation, this field shall be always set to ‘0’.
· Action Time
· CDMA_RNG_FLAG
· Dedicated CDMA ranging code/opportunity
: this may be included when CDMA_RNG_FLAG = 1
The serving primary carrier will be kept active or deactivated depending on the indication of the next state of serving primary carrier.
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Figure xx. Primary Carrier Change procedure
[Modify the text at line 1 on page197 as follows:]

16.2.8.2.11.4 MAC Control Messages for Carrier Management
16.2.8.2.11. 4.1 Carrier Management Command (AAI_CM-CMD) MAC control message
Table 736—AAI_CM-CMD MAC Control Message Format

	Field
	Size (bit)
	Description

	AAI_Carrier Management Command message format(){
	
	

	Control Message Type
	8
	AAI_CM-CMD

	Action code
	1
	0: Secondary carrier management
1: Primary carrier change

	If (Action code == 0){
	
	This message is for secondary carrier activation and/or deactivation

	Indication Type
	2
	For Activation and/or Deactivation
Bit #0: ‘0’: No action, ‘1’: Activation
Bit #1: ‘0’: No action, ‘1’: Deactivation

	If (Indication Type #0 == 1)
	
	

	  Num of target carrier
	[TBD]
	The number of newly activated carrier(s)

	  For(i=0; i< Num of target carrier; i++){
	
	

	     Target carrier index
	[TBD]
	Target carrier index for activation

	Activation of DL/UL
	1
	‘0’: Both DL/UL are activated

‘1’: DL is activated but UL is not activated

	     Ranging indicator
	1
	Ranging indicator for target carrier 

‘0’: No ranging is required for the target carrier
‘1’: Periodic ranging is required for the target carrier

	}
	
	

	}
	
	

	If (Indication Type #1 == 1){
	
	

	  Num of target carrier
	[TBD]
	The number of deactivated carrier(s)

	For(i=0; i< Num of target carrier; i++){
	
	

	     Target carrier index
	[TBD]
	Target carrier index for deactivation

	Deactivation of DL/UL
	1
	‘0’: Both DL/UL are deactivated
‘1’: UL is deactivated but DL is kept active

	    }
	
	

	  }
	
	

	}
	
	

	If (Action code == 1){
	
	This message is for primary carrier change.

	  Physical carrier index of Target carrier index
	[TBD]
	Physical carrier index of target carrier Target carrier index for primary carrier change
If the AMS supports multicarrier operation, the carrier shall be one of the assigned carriers.

	  Action Time
	[TBD]
	LSB bits of Superframe number at the time to switch to the target carrier.

	Next state of serving primary carrier
	1
	‘0’: Serving carrier will be deactivated after primary carrier change. If the AMS does not support carrier aggregation, this field shall be always set to ‘0’.
‘1’: Serving carrier is kept active after primary carrier change

	CDMA_RNG_FLAG
	1
	CDMA Ranging flag for target carrier 

‘0’: No ranging is required for the target carrier
‘1’: Dedicated HO ranging is required for the target carrier

	  If (CDMA_RNG_FLAG == 1){
	
	

	     Dedicated CDMA ranging code/opportunity
	[TBD]
	

	  }
	
	

	}
	
	

	}
	
	


-----------------------------------------------------------End of the Text---------------------------------------------------------[image: image5.png]
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