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Proposed Text of Group Resource Allocation mechanism for the IEEE 802.16m Amendment
Jeongki Kim, Youngsoo Yuk, Kiseon Ryu, Yongho Ronny Kim, Jin Sam Kwak
LG Electronics.

1. Introduction
This contribution proposes the text of Group Resource allocation section to be included in IEEE 802.16m AWD.
2. Text proposal for the 802.16m amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.7 Group Resource Allocation

Group Resource Allocation mechanism allocates resources to multiple userAMSs as a group in order to save control overhead. The mechanism takes advantage of common traffic characteristics and grouping is done based on some common parameters such as MCS (modulation and coding scheme) and resource size, which further saves overhead. 
To allocate resources to AMSs which belong to the group, the ABS shall transmit the DL GRA A-MAP IE (Section 15.3.7.4.2.5) for DL group allocations and the UL GRA A-MAP IE (Section 15.3.7.4.2.6) for UL allocations.
15.2.7.1 Grouping mechanism
Users are assigned to groups based on the combination of MCS used and the resource allocation size (number of LRUs) required. A set of n-bit codes can be used to represent the different combinations of MCSs and resource sizes that are used by a group. These codes are included in a bitmap as part of the group’s resource allocation information. 

15.2.7.2 Group configuration

15.2.7.3 Group management

15.2.7.3.1 Addition of AMS to a Group

An AMS shall be added to a group using the Group Configuration MAC management message when the AMS’s connection starts or when the assigned group need to be changed (e.g. Due to MCS set’s change). An ABS may add an AMS to a group using Group configuration extended header when the assigned group needs to be changed. Group configuration extended header may be piggybacked to other MAC PDUs. The assigned group and the related information (e.g. MCS/block size set ID information, ACID information (initial ACID, N_ACID), user bitmap index, etc.) shall be maintained by the ABS and AMS until the AMS is deleted from the assigned group or the assigned group is changed. To assign the multiple resources to an AMS which belongs to the same or different group, the ABS shall include the flow id (FID) in the Group Configuration MAC management message.
15.2.7.3.2 Deletion of AMS from a Group

An AMS shall be deleted from a group using the Group Configuration MAC management message when the AMS’s connection ends or when the assigned group need to be changed (e.g. Due to MCS set’s change). An ABS may delete an AMS from a group using Group configuration extended header when the assigned group needs to be changed. Group configuration extended header may be piggybacked to other MAC PDUs.
15.2.7.3.2 Bitmaps of Group resource allocation

GRA makes use of bitmaps to signal resource allocation information for userAMSs within a group. These bitmaps are sent in the Group Resource Allocation IE. The first bitmap is the User Bitmap which uses 1 bit per userAMS to signal which userAMSs are scheduled in the frame. 
The second bitmap is the Resource Allocation Bitmap (RAB) which uses n bits per userAMS to signal the MCS and Resource Size for userAMSs that are scheduled in the frame. An example of bitmaps is shown in Figure 1. 
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Figure 1: User Bitmap and Resource Allocation Bitmap 
15.2.7.4 Error handling procedure
If an AMS successfully decodes the HARQ burst for the Group Configuration MAC management message, AMS shall transmit ACK via HARQ ACK/NACK channel for the HARQ burst. Upon receiving the HARQ ACK for the Group Configuration MAC management message, ABS shall starts the group resource allocation using DL GRA A-MAP IE or UL GRA A-MAP IE. If the HARQ retransmission of the Group Configuration MAC management message exceeds the maximum number, the ABS may retransmit the Group Configuration MAC management message for fast group configuration.
15.2.1.x MAC management message format

15.2.1.x.1 Group configuration MAC management message

The group configuration MAC management message is used for initiating and maintaining a group for resource assignment. 
Table xxx Group configuration MAC management message
	Syntax
	Size in bits *
	Description/Notes

	Management Message Type
	TBD
	

	Group ID
	5
	Group ID

	Allocation flag
	1
	0: de-allocation

1: allocation/ re-allocation

	If (allocation flag =1) {
	
	

	MCS/Resource size Set ID
	TBD
	

	User Bitmap index
	5
	Indicates User Bitmap index to the AMS. An AMS may have multiple User Bitmap Indexes in a group.

	FID
	4
	Flow ID

	Initial ACID
	TBD
	Indicates the start of ACID used for group resource allocation. 

	N_ACID
	TBD
	Indicates the number of ACIDs used for group resource allocation.

	} else {
	
	

	 FID
	4
	Flow ID

	}
	
	

	Padding
	Variable
	Padding to reach byte boundary.


15.2.1.y. MAC PDU Formats

15.2.1.y.2. Extended header

15.2.1.y.2.1 Group configuration Extended header

The group configuration Extended Header is used for managing a group for resource assignment. 
Table xxx Group configuration Extended header

	Syntax
	Size in bits *
	Description/Notes

	LAST
	1
	

	Extended Header Type
	5
	

	Group ID
	5
	Group ID

	Allocation flag
	1
	0: de-allocation

1: allocation/ re-allocation

	If (allocation flag =1) {
	
	

	MCS/Resource size Set ID
	TBD
	

	User Bitmap index
	5
	Indicates User Bitmap index to the AMS. An AMS may have multiple User Bitmap Indexes in a group.

	FID
	4
	Flow ID

	Initial ACID
	TBD
	Indicates the start of ACID used for group resource allocation. 

	N_ACID
	TBD
	Indicates the number of ACIDs used for group resource allocation.

	} else {
	
	

	 FID
	4
	Flow ID

	}
	
	

	Padding
	Variable
	Padding to reach byte boundary.


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