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Multi-carrier Assignment Advanced MAP IE 
Kyounghwan Lee, Kuk-Jin Song, Yerang Hur
POSDATA
1. Introduction
The assignment advanced MAP IE (A-A-MAP IE) in DL draft group text is only for single carrier operation [1]. To support seamless multi-carrier operation, we propose multi-carrier A-A-MAP IE complying with the latest A-A-MAP IE for single carrier operation included in the latest DL draft group text. 

2. Multi-carrier Assignment Advanced MAP IE
The followings are multi-carrier operation specific requirements and information [2]. 

· Multi-carrier AMS is controlled by a single fully-configured carrier called “primary carrier”. The AMS can have additional carrier as secondary carriers which are either fully-configured or partially-configured carrier. 

· The secondary carrier is an additional carrier which the AMS may use for traffic, only per ABS’s specific allocation commands and rules typically on the primary carrier. 

· A-MAP is present in a fully configured carrier. The presence and use of A-MAP on the partially configured carrier is FFS.

· The assigned secondary carriers for DL/UL asymmetrically based on system load and QoS, etc. This means that the number of active secondary carriers of DL is not necessarily same for UL. 

Based on the above facts, there can be two types of burst allocations for a multi-carrier AMS: burst allocation on primary carrier and burst allocation on secondary carrier if it is assigned to the AMS. 

In addition, since if present, the A-A-MAP IE for any active secondary carrier of a multi-carrier AMS provides burst allocation information for the carrier itself, the A-A-MAP IE for active secondary carrier would follow the same structure as single carrier A-A-MAP IE. Thus, the proposed multi-carrier A-A-MAP IE is transmitted only on the primary carrier. 

The proposed multi-carrier A-A-MAP IE either allocates the burst for secondary carrier in the primary carrier directly or only provides A-MAP region information on the secondary carrier. In the latter case, AMS looks for its IE in the A-MAP region and finds the allocated burst information. 

The multi-carrier AMS that supports multi-carrier operation decodes the proposed A-A-MAP IE transmitted on its primary carrier. By decoding it depending on DL or UL, AMS finds its allocated DL or UL burst. Secondary Carrier Allocation field in the IE acts as a flag such that if this field is set to 1, the IE provides burst allocation for its primary carrier as well as its active secondary carrier(s). 

The Direct Allocation Bitmap provides information whether the burst allocation for active secondary carriers are directly provided or not. Bit 1 means the direct allocation. In this case, the AMS can directly access its allocated burst of the corresponding active secondary carrier. Bit 0 means that indirect allocation. In this case, the AMS does only know the A-MAP region that includes number of single carrier A-A-MAP IEs. The AMS locates its IE and find allocated burst. 

Logical carrier index is the logical number for any active secondary carriers assigned to an AMS. The IE allocates burst allocation for the active secondary carriers from lowest index to highest index. To understand overall mechanism of the proposed IE, a high level flow chart describing overall procedure of proposed multi-carrier A-A-MAP IE for DL is shown in Figure 1.
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Figure 1 Flow Chart for DL Multi-carrier Assignment Advanced MAP IE 
3. Proposed Text 
---------------------------  Start of the proposed text  --------------------------------------------------------------
15.3.6.5.2.5 Multi-carrier A-A-MAP IE     

Table x.x DL Multi-carrier A-A-MAP IE

	Syntax
	Size [bits] 
	Notes

	A-MAP IE Type
	4
	The type is the DL Multi-carrier A-A-MAP IE 

	Secondary Carrier Allocation 
	1
	1: This IE contains burst allocation information on active DL secondary carrier(s) as well as the primary carrier.

0: This IE contains burst allocation information on the primary carrier only. 

	MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	MM
	[4] 
	MIMO Mode

TBD MIMO modes for the basic MIMO IE include commonly used modes. Additional modes may be specified in extended IEs.

	Resource Allocation
	variable
	Determines the start, length and number of subframes spanned the allocation.  

	Payload Size
	TBD
	Defines payload size if not included in resource allocation information. Clarification on the use of this field is required

	Long TTI Length
	TBD
	Defines number of subframes spanned by allocations if not specified in resource allocation information.

	Allocation Relevance
	TBD
	Defines allocation relevance if not specified in resource allocation information

	Boosting
	[3]
	000: Normal (not boosted)

001: +6dB; 010: –6dB

011: +9dB; 100: +3dB

101: –3dB; 110: –9dB

111: –12dB

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	[4] [5]
	HARQ channel identifier

	SPID/CoRe Version
	[3]
	HARQ subpacket identifier for IR and Constellation Rearrangement version 

	If (Secondary Carrier Allocation == 1 ){   
	
	

	    Number of active DL secondary carriers
	[2]
	No. of active secondary carrier(s) of AMS that are allocated for DL traffic

	    Direct allocation bitmap 
	[4]
	LSB is the lowest logical carrier index of active DL secondary carrier

1: The corresponding secondary carrier is directly allocated.

0: The corresponding secondary carrier is not directly allocated.

	    for (i=1:Number of active DL secondary carriers:i++){
	
	

	    Logical index of active DL secondary carrier
	TBD
	The logical index of active secondary carrier of AMS that is allocated for DL traffic. The allocation is from the lowest logical index to the highest index. 

	     If (Direct allocation bitmap[i] ==1){
	
	

	         MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	         MM
	[4] 
	MIMO Mode

TBD MIMO modes for the basic MIMO IE include commonly used modes. Additional modes may be specified in extended IEs.

	        Resource Allocation
	variable
	Determines the start, length and number of subframes spanned the allocation.  

	        Payload Size
	TBD
	Defines payload size if not included in resource allocation information. Clarification on the use of this field is required

	        Long TTI Length
	TBD
	Defines number of subframes spanned by allocations if not specified in resource allocation information.

	        Allocation Relevance
	TBD
	Defines allocation relevance if not specified in resource allocation information

	        Boosting
	[3]
	000: Normal (not boosted)

001: +6dB; 010: –6dB

011: +9dB; 100: +3dB

101: –3dB; 110: –9dB

111: –12dB

	       AI_SN
	1
	HARQ identifier sequence number

	       ACID
	[4] [5]
	HARQ channel identifier

	       SPID/CoRe Version
	[3]
	HARQ subpacket identifier for IR and Constellation Rearrangement version 

	}
	
	

	else{
	
	

	     A-MAP region information
	TBD
	The location of A-MAP region of the active DL secondary carrier

	}
	
	

	}
	
	

	}
	
	

	Padding
	variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit CRC masked by Station ID


Table x.x UL Multi-carrier A-A-MAP IE

	Syntax
	Size [bits] 
	Notes

	A-MAP IE Type
	4
	The type is the UL Multi-carrier A-A-MAP IE

	Secondary Carrier Allocation 
	1
	1: This IE contains burst allocation information on active UL secondary carrier(s) as well as the primary carrier.

0: This IE contains burst allocation information on the primary carrier only. 

	MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	MM
	[4] 
	MIMO Mode

TBD MIMO modes for the basic MIMO IE include commonly used modes. Additional modes may be specified in extended IEs.

	Resource Allocation
	variable
	Determines the start, length and number of subframes spanned the allocation. 

	Payload Size
	TBD
	Defines payload size if not included in resource allocation information. Clarification on the use of this field is required

	Long TTI Length
	TBD
	Defines number of subframes spanned by allocations if not specified in resource allocation information.

	Allocation Relevance
	TBD
	Defines allocation relevance if not specified in resource allocation information

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	[4] [5]
	HARQ channel identifier

	SPID/CoRe Version
	[3]
	HARQ subpacket identifier for IR and Constellation Rearrangement version 

	If (Secondary Carrier Allocation == 1 ){   
	
	

	     Number of active UL secondary carriers
	[2]
	No. of active secondary carrier(s) of AMS that are allocated for UL traffic

	    Direct allocation bitmap 
	[4]
	LSB is the lowest logical carrier index of active UL secondary carrier

1: The corresponding secondary carrier is directly allocated.

0: The corresponding secondary carrier is not directly allocated.

	    for (i=1:Number of active UL secondary carriers:i++){
	
	

	      Logical index of active UL secondary carrier
	TBD
	The logical index of active secondary carrier of AMS that are allocated for UL traffic. The allocation is from the lowest logical index to the highest index.

	     If (Direct allocation bitmap[i] ==1){
	
	

	        MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	        MM
	[4] 
	MIMO Mode

TBD MIMO modes for the basic MIMO IE include commonly used modes. Additional modes may be specified in extended IEs.

	       Resource Allocation
	variable
	Determines the start, length and number of subframes spanned the allocation. 

	       Payload Size
	TBD
	Defines payload size if not included in resource allocation information. Clarification on the use of this field is required

	       Long TTI Length
	TBD
	Defines number of subframes spanned by allocations if not specified in resource allocation information.

	      Allocation Relevance
	TBD
	Defines allocation relevance if not specified in resource allocation information

	      AI_SN
	1
	HARQ identifier sequence number

	      ACID
	[4] [5]
	HARQ channel identifier

	      SPID/CoRe Version
	[3]
	HARQ subpacket identifier for IR and Constellation Rearrangement version 

	}
	
	

	else{
	
	

	      A-MAP region information
	TBD
	The location of A-MAP region of the active UL secondary carrier

	}
	
	

	}
	
	

	}
	
	

	Padding
	variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID


--------------------------  End of the proposed text   ---------------------------------------------------------------
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