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Multi-Carrier DG Harmonized Text Proposal - carrier management/PHY
I-Kang Fu, Jaehee Cho

Multi-Carrier DG Chairs

[Notes: During the DG discussion, we have discussed following additional fields for each management cases]

Secondary carrier management

· AAI_CM-IND deadline
· No enough consensus to include
· SFH update indicator
· No enough consensus to include
· Activation/Deactivation bitmap for DL/UL
· Consensus to take this idea
· If such ranging is required, the ABS may pre-assign the ranging code to be used in the secondary carrier.
· No enough consensus to include

Primary carrier change


Keep activation or deactivation of previous primary carrier after primary carrier change




Consensus to take this idea


Action time




No enough consensus to include (we need it but not in message)
Secondary carrier switching


No specific proposal
Editorial notes

Current AWD Text

Remove AWD text (from DG draft)

Add new Text  (from DG draft)

Remove AWD text (from this harmonization)
Add new Text  (from this harmonization)
------------------------------------------------------------Start of the Text--------------------------------------------------------

15. Advanced Air Interface
15.2.9 Multi-carrier operation

15.2.9.2.11 Carrier management

15.2.9.2.11.1 Secondary Carrier management

 [Based on AMS’s multicarrier capabilities, the ABS may assign one or more carriers from its available carriers to an AMS as Assigned secondary carriers through AMAC message. This message refers to carriers using their physical carrier index and each assigned carrier is given implicitly or explicitly a logical carrier index.

The AMS does not start PHY/MAC processing of secondary carriers until directed byABS. ]
The activation or deactivation of secondary carrier(s) is decided by ABS based on QoS requirement, load condition of carriers and other factors. The ABS may transmit the list of active carriers to the AMS as a QoS parameter. ABS activates and/or deactivates secondary carrier with AAI-CM-CMD MAC management message.
Carrier management MAC message The ABS sends the AAI-CM-CMD MAC management message is transmitted on the primary carrier and shall includes the following information:

· Indication Type per DL/UL: (including activationActivation, dDeactivation) 

· List of Secondary Carriers: (referred by logical carrier index)
· Ranging indicator for the activated carrier
AAI-CM-CMD MAC management message may allocate feedback channel for the activated carriers which does not have the paired UL like partially configured carrier or asymmetrically activated DL carrier.
In response to the AAI-CM-CMD MAC management message, AMS transmits AAI-CM-IND MAC management message through the primary carrier. This message confirms with the ABS that the AMS has successfully activated/deactivated the carriers listed in the AAI-CM-CMD message. In case of activation, the confirmation is sent by the AMS when DL/UL of the newly activated carrier is ready.
After ABS receives AAI-CM-IND MAC management message ABS may start transmitting data on such active secondary carrier(s).
Note that the AAI_CM-CMD and AAI_CM-IND message cannot be sent until the secondary carrier and the corresponding logical carrier index are assigned to AMS.
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. 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 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
· Indication of the next state of serving primary carrier
The previous primary carrier can be deactivated after the primary carrier change. Specific method of deactivation is FFS.
The serving primary carrier will be kept active or deactivated depending on the indication of the next state of serving primary carrier.
15.2.9.2.11.3 Carrier switching mode

Primary to secondary carrier switching in multi-carrier mode is supported when secondary carrier is partially configured. The carrier switching between a primary carrier and a secondary carrier can be periodic or event-triggered with timing parameters defined by AAI-CM-CMD MAC management message multi-carrier switching message on the primary carrier.  When an AMS switches to a secondary carrier, its primary carrier may provide basic information such as timing and frequency adjustment to help with AMS’s with fast synchronization with the secondary carrier. When an AMS receives the AAI-CM-CMD MAC management message, the AMS transmits AAI-CM-IND MAC management message and switches to the secondary carrier as directed in AAI-CM-CMD MAC management message.
AAI-CM-CMD MAC management message for carrier switching mode is transmitted on the primary carrier and shall include the following information

· Target partially configured carriers

· Switching Mode : periodic or event-triggered

· Start Time 
· Switching Interval

· Switching Period (if it is periodic switching mode)
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 carrier switching

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

	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


	Field
	Size (bit)
	Description

	AAI_Carrier Management Command message format(){
	
	

	Management Message Type
	8
	AAI_CM-CMD

	Action code
	2
	00: Secondary Carrier Management

01: Primary carrier change

10: Secondary carrier switching

11: reserved

	If (Action code == 00){
	
	This message is for secondary carrier activation and/or deactivation

	Indication Type
	2
	For Activation and/or Deactivation

#0: Activation
#1: Deactivation

	If (Indication Type #0 == 1)
	
	

	  Num of target carrier
	[TBD,3]
	The number of newly activated carrier(s)

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

	     Target carrier index
	[TBD,4]
	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,3]
	The number of deactivated carrier(s)

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

	     Target carrier index
	[TBD,4]
	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 == 01){
	
	This message is for primary carrier change.

	  Target carrier index
	[TBD,4]
	Target carrier index for primary carrier change

	Next state of serving primary carrier
	1
	‘0’: Serving carrier will be deactivated after primary carrier change

‘1’: Serving carrier is kept active after primary carrier change

	}
	
	

	If (Action code == 10){
	
	This message is for secondary carrier switching.

	  Target carrier index
	[TBD,4]
	Target carrier index for carrier switching

	Switching Mode
	1
	Periodic or event-triggered switching 

0: Periodic switching
1: Event-triggered switching

	  Start Time
	[TBD, 4]
	TBD LSB bits of Superframe number at the start time of carrier switching

	  Switching Interval
	[TBD, 4]
	Number of superframes during which an AMS performs carrier switching

	  If (Switching Mode == 1){
	
	

	Switching Period
	[TBD, 4]
	Number of superframes between consecutive switching interval

	  }
	
	

	}
	
	

	Padding
	Variable
	Padding ‘0’ for byte alignment

	}
	
	


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

Primary carrier switching

Secondary carrier switching

	
	
	


	Field
	Size
	Description

	AAI_Carrier Management Indication messge format(){
	
	

	  Management Message Type
	8
	//AAI_CM-IND

	Action code
	2
	00: Secondary carrier management

01: Primary carrier switching

10: Secondary carrier switching

11: reserved

	Padding
	6
	Padding ‘0’ for byte alignment

	}
	
	


Note: All other texts on DL/UL control structure are not required to be added because all the texts are already included in the MAC operation and other PHY section. 

15.3 Physical layer
[Two Options for text to be included in current AWD text.

Option 1: Re-use current text in 15.3.3.5.3 for both DL/UL physical structure (Text is referred to C802.16m-09/1603 and 1550)
[ 15.3.3.5.3 Data transmission over guard subcarriers in multi-carrier operation

When contiguous carriers are involved in multi-carrier operation, the guard sub-carriers between contiguous frequency channels may be utilized for data transmission. 
[During the network entry procedure defined in [TBD], the ABS will notify the information on available guard subcarriers eligible for data transmission.]

Guard subcarriers between carriers form integer multiples of PRUs. The structure of guard PRU is the same as the structure defined in 15.3.5 and 15.3.8. 
The guard PRUs are used for miniband CRUs [for partition FP0]. 
[Guard PRU is not used for transmission of control channels.]
[The contiguous frequency channels may be covered by one big RF and FFT, or by two separate RFs and FFTs.]

]
Option 2: Make new subsection in 15.3.5 (DL PHY structure) and 15.3.8 (UL PHY structure)
[

15.3.5.5 Downlink physical structure for multicarrier support

Guard subcarriers between carriers form integer multiples of PRUs. The structure of guard PRU is the same as the structure defined in 15.3.5.1 and 15.3.5.4. 
The guard PRUs are used for miniband CRUs [for partition FP0]. 
[Guard PRU is not used for transmission of control channels.] 
[The number of useable guard subcarriers is predefined and should be known to both AMS and ABS (it may depends on bandwidth).]

15.3.8.5 Uplink physical structure for multicarrier support

Guard subcarriers between carriers form integer multiples of PRUs. The structure of guard PRU is the same as the structure defined in 15.3.8.1 and 15.3.8.4.
The guard PRUs are used for miniband CRUs [for partition FP0]. 
[Guard PRU is not used for transmission of control channels.] 
[The number of useable guard subcarriers is predefined and should be known to both AMS and ABS (it may depends on bandwidth).]

]

[

15.3.6.6. Downlink Control Structure for Multicarrier Support

For multicarrier operation, assignment A-MAP IEs within an assignment A-MAP group shall be grouped into two subgroups. The first subgroup comprises of all the assignment A-MAP IEs intended for a particular MS or a particular group of MS that treat the carrier as a secondary carrier, and the second subgroup comprises of the remaining assignment A-MAP IEs in the assignment A-MAP group. The MLRUs occupied by the first subgroup shall be located behind the MLRUs occupied by the second subgroup. 

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


  


