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1. Introduction
This contribution provides additional text for section 15.2.7 (Group Resource allocation) and 15.3.6 (DL-Control) of the IEEE 802.16m Amendment Working Document [3]. 
2. References
[1]
IEEE 802.16m-08/003r5, “IEEE 802.16m System Description Document”

[2]
IEEE 802.16m-07/002r6, “IEEE 802.16m System Requirements” 

[3]
IEEE 802.16m-08/010 “IEEE 802.16m Amendment Working Document”

Text proposal for inclusion in the 802.16m amendment
------------------------------------------  Text Start  --------------------------------------------------- 
15.2.7 Group Resource Allocation 
Group Resource Allocation mechanism allocates resources to multiple users as a group in order to save con​trol overhead. The mechanism takes advantage of common traffic characteristics where users with similar QoS requirements who share and grouping is done based on some common parameters such as MCS (modulation and coding scheme) and resource size are grouped together.  which fur​ther saves overhead. 
15.2.7.1 Grouping Mechanism
Users with similar QoS parameters are assigned to groups based on the combination of MCS used and the resource allocation size (num​ber 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

A group facilitates the semi-dynamic assignment of MCS and resource size which is dependent on group configuration. The ABS will select a MCS/resource size set among a predefined number of sets.  The selected MCS/resource size set ID is indicated through [Group Configuration IE][Group Configuration MAC management message]. 
15.2.7.3 Group Management
15.2.7.3.1 Addition of AMS to a Group

A user may be added to a group when the AMS’s connection starts or when the AMS’s MCS changes such that it is no longer part of the MCS/Resource Size set corresponding to this group.  A user is added to a group using the [Group Configuration MAC management message] [Group Configuration IE].  The fields of this message are described in table xxx.
Table xxx - [Group Configuration MAC management message] [Group Configuration IE]

	Syntax
	Size in bits*
	Notes

	Management Message/A-MAP IE Type
	4
	

	Group ID
	5
	Used to associate a particular MS to a group

	MCS/Resource size Set ID
	TBD
	Indicates MCS set supported in the group

	User Bitmap index
	5
	Indicates User Bitmap index to the AMS.

	Long TTI indicator 
	1
	Indicates utilization of long TTI.  

0: Frequency first allocations

1: Time first allocations

	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.

	Padding
	Variable
	Padding to align to byte boundary


A user is always added at the end of the bitmap. If the assignment message is sent in frame n, then the allocation starts only in frame n + f, where f is a predefined frame offset.  The value of f is TBD.
15.2.7.3.2 Deletion of AMS from a Group

A user may be deleted from a group when the AMS’s connection terminates or when the AMS’s MCS changes such that it is no longer part of the MCS/Resource Size set corresponding to this group.  The bit position of the deleted AMS will be indicated in the Group Resource Allocation A-MAP IE.  All remaining AMS’s can therefore calculate their new bit position.
15.2.7.3.3 Bitmaps in Group Resource Allocation
GRA makes use of bitmaps to signal resource allocation information for users AMS’s 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 user AMS to signal which users are scheduled in the frame. If a ‘0’ exists within the AMS’s bit position then there is no allocation.  If a ‘1’ exists then the AMS has been allocated resource.
The second bitmap is the Resource Allocation bitmap which uses n bits per user AMS to signal the MCS and Resource Size for users AMS’s that are scheduled in the frame group allocation region. An example of bitmaps is shown in Figure 390.  The order of actual allocations shall follow the order of the assigned MSs from the MSB of the Resource Allocation bitmap (i.e., The first assigned AMS shall be allocated resource from the lowest numbered LRU proceeding the Group Resource Offset, the second assigned MS shall be allocated resource from the lowest numbered LRU proceeding the last allocation of the previous assigned AMS and so on).The AMS shall calculate its resource location based on the number of users scheduled before it and the amount of resources they occupy.  
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Figure 390 – User bitmap and resource allocation bitmap
15.2.7.4 HARQ Operation for Group Resource Allocation
Upon receiving a Group Resource Allocation A-MAP IE, the scheduled AMS attempts to decode the data burst intended for it. If the decoding is successful, AMS shall send a positive acknowledgement to ABS; otherwise, AMS shall send a negative acknowledgement to ABS.
With Group Resource Allocation, the HARQ retransmissions shall be allocated individually. HARQ retransmissions shall be done by using a DL Basic Assignment A-MAP IE, as described in 15.2.x.2.1.1. This DL Basic Assignment A-MAP IE shall carry the same ACID as the one used by the DL Group resource allocation A-MAP IE for the first HARQ subpacket transmission.

15.2.7.5 Error Handling Procedure
FFS
15.3.6.4.2.4 Group resource allocation A-MAP IE
Group control information is used to allocate resources and/or configure resources to one or multiple mobile stations AMS’s within a user group. 

Group scheduling requires two operations:

1. Assignment of a user AMS to a group. In order to add user AMS to a group in the DL or UL, the ABS shall transmit a [Group Configuration MAC management message] [Group Configuration A-MAP IE] 

2. Allocation of resources to users AMS’s within a group. In order to assign resources to one or more users AMS’s in a group, the ABS shall transmit the DL/UL Group Resource Allocation A-MAP IE. The DL/UL Group Resource Allocation A-MAP IE is included in user-specific resource assignment in an A-MAP region. The GRA A-MAP IE contains bitmaps to indicate scheduled users AMS’s and signal resource assignment, MCS, resource size. 
Table 663—DL/UL group resource allocation A-MAP IE
	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	[4]
	TBD A-MAP IE types distinguish between UL/DL, SU/MU, OL/CL MIMO operation, persistent/non-persistent allocation, basic/extended IEs including GRA

	Resource Offset
	[6][8]
	Indicates starting LRU for resource assignment to this group

	ACID
	TBD
	TBD 

Required for explicit assignment of a single ACID group. Not required if implicit cycling of ACIDs starting from an initial ACID value is used as in 802.16e

	HARQ ReTx Indicator
	TBD
	TBD
Indicates whether this group resource assignment IE is for HARQ retransmissions or initial transmission

	No. of removed MSs
	Variable
	Indicates the number of each AMS which is removed from the group

	For (j=0;j<No. of removed MSs; j++) {
	
	-

	    AMS bitmap position
	Variable
	Indicates the bit position of the deleted AMS

	 }
	
	-

	User Bitmap Size
	[2][5]
	Indicates the length of the User Bitmap

TBD 

Size of the user bitmap; may not be needed if user bitmap size is included in configuration message/A-MAP IE

	User Bitmap
	Variable
	Bitmap to indicate scheduled users in a group. The size of the bitmap is equal to the User Bitmap Size   

	Resource Allocation Bitmap descriptor
	TBD
	TBD

MCS group type, packet/resource size type information or attributes required to decode resource assignment bitmap

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate MCS/resource size for each scheduled user   

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit CRC masked by Group ID CRC 


------------------------------------------  Text End  --------------------------------------------------- 
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