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Proposed Text on sub-band group resource allocation for the IEEE 802.16m D3 Amendment
Yaniv Weizman, Ariel Doubchak, Erez Biton
Alvarion.
1. Introduction
This contribution includes new sub-band group resource allocation technique. The proposed text enables sub-band allocation at a much lower overhead than the basic sub-band allocation IE in case of multiple subband allocation for AMSs.
2. References
[1] IEEE P802.16m/D3, “Draft Amendment to IEEE Standard for Local and metropolitan area network: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”, December. 2009.
3. Background

Group allocation is known as efficient way to allocate resource to users with similar traffic characteristics. However, currently, group resource allocation does not support sub-band allocations. Currently, multiple subband allocations for AMSs within the same subframe enforce the use of multiple subband resource allocation IE, which lead to significant maps overhead. 
In the following, based on the methods defined for GRA and subband allocations, we propose two methods for sub-band group resource allocation.

The first option is quite simple yet efficient when few users are allocated in a single group allocation. The second option outperforms the first option at the expense of new allocation definition for subbands.
3.1 Option 1
The User and MIMO bitmaps are defined exactly as for GRA.

The third bitmap is the Resource Allocation bitmap which uses 2 bits per AMS to signal HARQ burst size as within GRA and 11 bits per AMS to signal sub-bands allocated the for the scheduled AMS in the AAI sub-frame or extended AAI sub-frame that are scheduled in the frame. The sub-band bitmap interpretation should be similar to that defined for the Sub-band Resource Allocation IE for the Resource Index field (BW and number of sub-band defined within sub-frame).

Figure 1 illustrates the proposed bitmaps.
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Figure 1: sub-band group resource allocation – option 1
For option 1, we propose the following definition for Subband Group Resource Allocation IEs (DL/UL):
	Syntax
	Size in bits
	Description/Notes

	DL/UL Group Resource Allocation IE(){
	-
	

	A-MAP IE Type
	4
	DL/UL Subband Group Resource Allocation A-MAP IE

	HFA offset
	6
	Indicates the start of the HARQ feedback channel index used for scheduled allocations.

	User Bitmap
	Variable
	Bitmap to indicate scheduled AMSs in a group. The size of the bitmap is equal to the User Bitmap Size signaled to each AMS in the Group configuration AMC control message.

0b0: AMS not allocated in this AAI subframe

0b1: AMS allocated in this AAI subframe 

	    If (Group MIMO mode set ==0b01){
	
	

	      MIMO bitmap
	Variable
	Bitmap to indicate MIMO mode for the scheduled AMSs.

0b0: Mode 0

0b1: Mode 1

	    }
	
	

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate subband allocations for each scheduled AMS

	}
	-
	-


3.2 Option 2
The User and MIMO bitmaps are defined exactly as for GRA.

A new HARQ burst size bitmap is defined for signaling the HARQ burst size for each AMS scheduled within group allocation. The order of scheduled AMS within user bitmap defines the order of HARQ burst size allocations.

The Resource Allocation Bitmap signals for each subband the user in which this subband was allocated to. Consider for example, a 10 MHz system with YSB=10. Then the resource indexing field should contain 10 bins. Now, assume three allocated bursts (users) in the GRA IE. In that case, to indicate 3 users two bits are required. Accordingly, the resource allocation bitmap would contain 2x10=20 bits, each 2 bits indicate the index of the user (within user bitmap) allocated to the sub-band (as would have been indicated by a bit in the Resource Indexing Field).

In other words, in this option each bin in the Resource Indexing Field of a regular sub-band resource allocation IE is replaced by several bits (according to the number of allocated bursts/users) representing the user allocated in that sub-band.
The subband index number is computed as defined for subband resource allocation IE. In case of 1/2 subband allocation granularity (2 SLRUs), each bin within the resource allocation bitmap will represent the 2 SLRUS within subband.

Figure 2 illustrates the proposed bitmaps.
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Figure 2: sub-band group resource allocation – option 2

For option 2, we propose the following definition for Subband Group Resource Allocation IE (DL/UL):

	Syntax
	Size in bits
	Description/Notes

	DL/UL Group Resource Allocation IE(){
	-
	

	A-MAP IE Type
	4
	DL Subband Group Resource Allocation A-MAP IE

	HFA offset
	6
	Indicates the start of the HARQ feedback channel index used for scheduled allocations.

	User Bitmap
	Variable
	Bitmap to indicate scheduled AMSs in a group. The size of the bitmap is equal to the User Bitmap Size signaled to each AMS in the Group configuration AMC control message.

0b0: AMS not allocated in this AAI subframe

0b1: AMS allocated in this AAI subframe 

	    If (Group MIMO mode set ==0b01){
	
	

	      MIMO bitmap
	Variable
	Bitmap to indicate MIMO mode for the scheduled AMSs.
0b0: Mode 0

0b1: Mode 1

	    }
	
	

	HARQ Burst Size Bitmap
	Variable
	Bitmap to indicate the HARQ burst sizes for each scheduled AMS

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate subband allocations for each scheduled AMS

	}
	-
	-
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