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UL Feedback channel allocation for unpaired DL carrier 
in MC operation (16.2.8.2.8)
Eunjong Lee, Youngsoo Yuk, Kiseon Ryu and Ronny Yongho Kim
LG Electronics
1. Introduction
In this contribution, we would like to discuss how to allocate the UL feedback channel for unpaired DL carrier, i.e., secondary carrier that DL is activated but UL is not activated. 
2. Discussions
In the current D4, the ABS can activate only the DL of a secondary carrier through the ‘Activation of DL/UL’ or ‘Deactivation of DL/UL’ field in the AAI_CM-CMD message. The meaning for these two fields is as follows.
· Activation of DL/UL (1 bit): if this field is set to ‘0’, both DL/UL are activated. Else, DL is activated but UL is not activated.
· Deactivation of DL/UL (1 bit): if this field is set to ‘0’, both DL/UL are deactivated. Else, UL is deactivated but DL is kept active.
The DL data transmission may require UL feedback information, such as channel quality feedback, MIMO feedback or HARQ ACK/NACK feedback. In order to efficiently transmit such UL feedback information, 16m has defined the several UL feedback channels (16.3.9.3), e.g., FFBCH and HFBCH. The ABS allocates or deallocates the UL feedback channel through one of Assignment A-MAP IEs defined in Section 16.3.6.5.2.4. However, UL feedback channel allocation of the current 16m has focused on a single carrier supported AMS and there don’t have any details regarding MC operation. In fact, if a carrier is both DL/UL activated carrier, a MC supporting ABS or AMS follows the same mechanism defined in 16.3.9.3 and there are no problem. However, since current MC operation in 16m supports a secondary carrier that DL is activated but UL is not activated, we need to define how to allocate the UL feedback channel for unpaired DL carrier.
Therefore, we propose that the ABS allocate the UL feedback channel for an AMS in multicarrier aggregation mode as follows (Note: the unpaired DL carrier is used only for an AMS in MC aggregation mode) and some examples for our proposal are illustrated in Appendix. 
· If both DL and UL of a carrier have been activated, an AMS reports the feedback through Feedback Channel at the UL region of the corresponding carrier, as defined in Section 16.3.6.5.2.4. 
· However, if a secondary carrier is one of unpaired DL carrier(s), an ABS should inform AMS of ‘Feedback Carrier Index’ for the carrier through the AAI_CM-CMD message when directing secondary carrier activation/deactivation. The AMS receiving the AAI_CM-CMD message with Feedback Carrier Index can report feedback through Feedback Channel at UL region of the carrier which is indicated by Feedback Carrier Index, when the ABS allocates an UL Feedback Channel to the AMS through the corresponding DL carrier. 
· The mechanism for the feedback channel allocation of an ABS or UL feedback channel usage of an AMS is the same as defined in section 16.3.6.5.2.4 or 16.3.9.3. For an AMS in MC aggregation mode, an ABS may allocate one or more UL feedback channel(s) over a carrier.
Benefits from our proposed mechanism are as follows.

· No change in physical operation, such as A-MAP IE or UL feedback Channel design.
· Minimum signaling overhead (Feedback Carrier Index is only transmitted when necessary)
· Load balancing and flexible scheduling for the UL feedback channel of unpaired DL carrier(s)
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4. Text proposal for the 802.16m DRAFT amendment
-----------------------------------------------------------------------Start of the Text------------------------------------------------------------
[Modify and delete the texts at line 55 on page 234 as follows:]
16.2.8.2.8 DL CINR report operation
An ABS may assign FastFeedback channels to each carrier of an AMS. When FastFeedback channel is assigned, the AMS reports CINR for a carrier over the assigned FastFeedback channel of the corresponding carrier. ABS may also direct AMS to report CINRs of active carriers through FastFeedback channel(s) on the primary carrier at the feedback region. When measurement/report MAC control messages are used for DL CINR report operation, the messages are transmitted on the AMS's primary carrier. The measurement/report MAC control message may contain CINR reports(s) for all carriers or for each one or more carrier(s) of the AMS. 
[Insert the section at line xx on page xxx as follows:]
16.2.8.2.x UL Feedback channel allocation
An ABS may assign UL Feedback channels to each active carrier of an AMS as defined in section 16.3.6.5.2.4.
When UL Feedback channel is assigned, the ABS allocates the Feedback channel through the corresponding DL carrier and the AMS reports feedback for a carrier over the UL Feedback channel of the corresponding carrier. However, in case of unpaired DL carrier, the ABS may direct AMS to report feedback for the corresponding DL carrier through Feedback Channel at UL region of the carrier which is indicated by the Feedback Carrier Index of the AAI_CM-CMD message. The carrier indicated by Feedback Carrier Index shall be one of both DL/UL activated carrier(s) and it may be primary carrier. If a carrier indicated by Feedback Carrier Index is deactivated, the ABS may update the Feedback Carrier Index for unpaired DL carrier through the AAI_CM-CMD message when deactivating the secondary carrier. 
For an AMS in MC aggregation mode, the ABS may allocate one or more UL feedback channels over a carrier.

[Insert the texts at line 58 on page 197 and line 22 on page 198 as follows:]
16.2.8.2.11. 4.1 Carrier Management Command (AAI_CM-CMD) MAC control message
Table 749—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
	3
	The number of newly activated carrier(s)

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

	     Target carrier index
	3
	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

	     If (Activation of DL/UL == 1){
	
	

	         Feedback Carrier Index
	3
	Logical carrier index for UL feedback channel

This shall be one of AMS’s active carrier(s). It may be primary carrier of an AMS.

	     }
	
	

	     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
	3
	The number of deactivated carrier(s)

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

	     Target carrier index
	3
	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

	Feedback Carrier FLAG
	1
	Feedback Carrier Index presence indicator, 

‘0’: not present

‘1’: present.

If the Deactivation of DL/UL is set to ‘1’, this value shall be always set to ‘1’. 
If the target carrier is both DL/UL activated carrier and has been linked to any unpaired DL carrier, Feedback Carrier for the linked DL carrier is updated to the following Feedback Carrier Index. In this case, this flag shall be set to ‘1’.

	If (Feedback Carrier FLAG == 1){
	
	

	    Feedback Carrier Index
	3
	Logical carrier index for UL feedback channel

This shall be one of AMS’s active carrier(s). It may be primary carrier of an AMS.

	}
	
	

	    }
	
	

	  }
	
	

	}
	
	

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

	  Physical carrier index of Target carrier
	6
	Physical carrier index of target carrier for primary carrier change
If the AMS supports multicarrier operation, the carrier shall be one of the assigned carriers.

	  Action Time
	3
	LSB bits of Superframe number at the time to switch to the target carrier.
This value shall be set to the value more than the retransmission timer for AAI_CM-CMD message

	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

	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

	}
	
	

	}
	
	


--------------------------------------------------------------------End of the Text-------------------------------------------------------------------------
Appendix
In this section, we illustrate some examples for the feedback channel allocation of an ABS and the feedback channel usage of an AMS in the following cases. 

· Case 1. Both DL/UL of an inactive secondary carrier are activated.
· Case 2. DL of an inactive secondary carrier is activated but UL is not activated.
· Case 3. UL of an active secondary carrier is deactivated but DL is not deactivated.
· Case 4. Both DL/UL of an active secondary carrier which is linked with unpaired DL carrier are deactivated. In this case, an ABS has to update Feedback Channel Index for unpaired DL carrier.
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Figure 1. An example for case 1
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Figure 2. An example for case 2
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Figure 3. An example for case 3
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Figure 4. An example for case 4[image: image5.png]
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