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Proposed Text Related to Group resource allocation 
for the IEEE 802.16m Amendment
Jeongki Kim, Kiseon Ryu, Ronny Yongho Kim, Jinsoo Choi, Jin Sam Kwak
LG Electronics.

1. Introduction
This contribution is to provide the group resource allocation scheme for IEEE 802.16m system. In group resource allocation users are assigned to each group based on similar MCS and/or resource block size. Group resource allocation information (e.g. GRA A-MAP IE) includes several bitmaps (e.g. user bitmap, resource assignment bitmap) to reduce the signaling overhead for group resource allocation. GRA A-MAP IE is of variable size according to the number of active users belonging to the group. GRA A-MAP IE will be encoded by the lowest MCS level in the group. If GRA A-MAP IE is encoded with lower MCS, the resource of the A-MAP IE is of larger size. If the resource size for GRA A-MAP IE exceeds the maximum resource block size of A-A-MAP IE (e.g. 8 MLRU or 16 MLRU) because of A-MAP IE with low MCS level or an increment of active users, AMS cannot decode the A-MAP IE. Therefore, the group resource allocation scheme should support the extension of GRA A-MAP IE as shown in Figure 1. 
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Figure 1. An example for the extension of GRA A-MAP IE

2. Text proposal for the 802.16m amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.3.6.3.1. Assignment A-MAP IE

Group Resource Allocation A-MAP IE

Group resource allocation (GRA) A-MAP IE is used to allocate resources and/or configure resources to one or multiple mobile stations within a user group. The GRA A-MAP IE contains bitmaps to indicate scheduled user and also signal resource assignment, MCS, resource size. ABS may use GRA A-MAP IE to allocate DL resources to one or multiple mobile stations within a user group.
For initial transmission, multiple GRA A-MAP IEs (e.g. a Common GRA A-MAP IE and one or more Extended GRA A-MAP IEs) for the same group may be transmitted in an A-MAP region. If the resource size of GRA A-MAP IE is the maximum size of resource block which AMS can decode (e.g. 8 MLRU or 16 MLRU), ABS shall set the message extension indicator to 1. If each message extension indicator included in Common GRA A-MAP IE or Extended GRA A-MAP IE is set to 1, Extended GRA A-AMP IE shall follow them. Although the message extension indicator included in Common/Extended GRA A-MAP IE is set to 1, if the MCS and resource size bitmap of AMS is included in this GRA A-MAP IE, the AMS shall stop decoding the next Extended GRA A-MAP IE. If there are one or more Extended GRA A-MAP IEs, the AMS shall store total number of active users belonging to the group indicated by active_user_bitmap of a Common GRA A-MAP IE and shall use it to calculate the number of active users of the last Extended GRA A-MAP IE. Extended GRA A-MAP IEs shall be encoded with the same MCS level as Common GRA A-MAP IE of the same group.

Common GRA A-MAP IE
	Syntax
	Size 
	Notes

	Common GRA A-MAP IE {
	 
	 

	A-MAP IE type
	TBD
	

	  Group-allocation start offset
	TBD bits
	Starting point in terms LRU of the group allocation.

	active_users_bitmap size
	 5 bit
	Size of active_user_bitmap

	  active_users_bitmap
	TBD bits
	Indicates which users are active in a group

	  Message extension indicator
	 1 bits
	 0: No extension
1: Extended GRA A-MAP IE follows this A-MAP IE.

	 If (message extension indicator = 1) {
	
	

	 E_GRA A-MAP IE size
	TBD
	The resource size of Extended GRA A-MAP IE (Units: MLRU)

	  for (n=0; n < NOAT ; n++) {
	
	NOAT: The number of information of active users included in this A-MAP IE
An AMS can implicitly know the number of information of active users included in this A-MAP IE because the AMS knows the size of this A-MAP IE.

	  MCS and resource size bitmap 
	 TBD
	 Indicates the MCS and resource size of an active user

	}
	
	

	}
	
	

	Else {
	
	

	  for (n=0; n < the number of active users ; n++) {
	
	The number of active users is indicated in active user bitmap

	  MCS and resource size bitmap 
	 TBD
	 Indicates the MCS and resource size of an active user

	}
	
	

	}
	
	

	padding
	variable
	

	}
	
	


Message extension indicator – This field is used for the extension of A-MAP IE. If this field is set to 1, an Extended GRA A-MAP IE follows this A-MAP IE. 

NOAT (Number Of information of Active users included in This MAP IE) – Indicates the number of information of active users included in this A-MAP IE.  

E_GRA A-MAP IE size – Indicates the resource size of Extended GRA A-MAP IE which follows this A-MAP IE if message extension indicator is set to 1. The unit is MLRU. 

   
Extended GRA A-MAP IE
	Syntax
	Size 
	Notes

	Extended GRA A-MAP IE {
	 
	 

	  Message extension indicator
	 1 bits
	 0: No extension

1: Extended GRA A-MAP IE follows this IE.

	 If (message extension indicator= 1) {
	
	

	 E_GRA A-MAP IE size
	TBD
	The resource size of Extended GRA A-MAP IE (Units: MLRU)

	  for (n=0; n < NOAT ; n++) {
	
	NOAT: The number of information of active users included in this A-MAP IE
An AMS can implicitly know the number of information of active users included in this MAP IE because the AMS knows the size of this A-MAP IE.

	  MCS and resource size bitmap
	 TBD
	 Indicates the MCS and resource size of an active user

	}
	
	

	}
	
	

	Else {
	
	

	  for (n=0; n < NOAT ; n++) {
	
	NOAT: The number of information of active users included in this A-MAP IE
An AMS can implicitly know the number of information of active users included in this MAP IE because the AMS knows the total number of active users by active_user_bitmap and the number of active users included in the previous A-MAP IEs.

	   MCS and resource size bitmap 
	 TBD
	 Indicates the MCS and resource size of an active user

	}
	
	

	 }
	
	

	 padding
	variable
	

	}
	
	


GRA management message

GRA management message is used for adding a AMS in a specific group and releasing the group which have already been allocated by ABS.
	Syntax
	Size 
	Notes

	GRA management message {
	 
	 

	Message type
	4
	

	Group ID
	5
	Group identifier

	Allocation flag
	1
	0: allocation

1: deallocation

	If (Allocation flag = 0) {
	
	

	Index of resource location
	5
	Indicates the resource location in the User bitmap 

	 N_ACID
	3
	The number of HARQ channel for GRA operation

	}
	
	

	padding
	variable
	

	}
	
	


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