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Introduction
This contribution proposes text changes for the section 16.3.6.5.2.4.10 Group Resource Allocation A-MAP IE of the IEEE 802.16m draft D3 [1]. In draft D3, the DL Group Resource Allocation A-MAP IE and UL Group Resource Allocation A-MAP IE are defined as separate A-MAP IEs and signal group allocations in the DL and UL respectively. The two A-MAP IEs are identical, and hence it is redundant to define them separately. This contribution proposes to define a single A-MAP IE called the Group Resource Allocation A-MAP IE, which can be used to signal group resource allocation information in either DL or UL. This will make the GRA definition simpler and will also free up an additional A-MAP IE type from the limited space of 16 A-MAP IE types.
A DL/UL indication will be required to enable the AMS to determine whether the GRA IE describes DL or UL allocations (Group ID alone will not provide this information since same Group ID may be used for DL and UL). A 1-bit indicator field can be included in the IE to signal that. However, this approach will require an AMS to not only decode, but also parse an IE to determine whether the IE is meant for the AMS or not.
We propose a different approach to signal the DL/UL indication. In this approach, the CRC masking of the Group Resource Allocation A-MAP IE needs to be modified. Instead of masking the CRC with 5-bit Group ID, the CRC shall be masked with 6-bits, the 5 LSBs of which carry the Group ID and the MSB is DL/UL indicator. MSB shall be set to 0 for DL groups and 1 for UL groups. This will enable the AMS to unambiguously determine whether a group allocation is for DL or UL simply by decoding the IE.
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Text proposal for inclusion in the 802.16m draft D3
Adopt proposed text in section 16.3.6.5.2.4.10 as shown in 802.16m draft D3 [1]. 
Instructions to Editor
Existing text in the draft amendment [1] is shown in black, deleted text is shown in strikethrough red and proposed text is shown in underlined blue font. 
____________________________Begin proposed text with editorial markup____________________________
16.3.6.5.2.4.10  Group Resource Allocation A-MAP IE
Group control information is used to allocate resources to one or multiple AMSs within a user group. The DL and UL group resource allocation A-MAP IEs are shown in Table 825 and Table 826 respectively. The Group Resource Allocation A-MAP IE is used for signaling group resource allocation in the DL or UL. The Group Resource Allocation A-MAP IE is shown in Table 825. 

Group scheduling requires two operations
1) Assignment of an AMS to a group. In order to add a AMS to a group in the DL or UL, the ABS shall transmit a Group Configuration MAC control message.
2) Allocation of resources to AMSs within a group. In order to assign resources to one or more AMSs 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 AMSs and signal MIMO mode, HARQ burst size and resource size. 
Table 825–DL Group Resource Allocation A-MAP IE*
	Syntax
	Size in bits *
	Description/Notes

	DL Group Resource Allocation A-MAP_IE() {
	-
	-

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

	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 MAC Control message.

0: AMS not allocated in this AAI subframe

1: AMS allocated in this AAI subframe

	Resource Offset
	7
	Indicates starting LRU for resource assignment to this group

	HFA Offset
	6
	Indicates the start of HARQ Feedback 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 MAC Control message.

0: AMS not allocated in this AAI subframe

1: AMS allocated in this AAI subframe

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

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

1: Mode 1

	}
	
	

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate burst size/resource size for each scheduled AMS 


*Depending upon its size, the DL Group Resource Allocation A-MAP IE may have one segment or may be broken into multiple segments, each of which is coded separately. A 16-bit CRC shall be generated based on the contents of each segment. The CRC is masked with the 12-bit Group ID of the corresponding group. From knowledge of the “User Bitmap” field, which always appears in the first segment, the sizes of the other variable length fields can be inferred. Hence, the total size of the GRA A-MAP IE, as well as the number of segments it is partitioned into, can be inferred from the first segment.
Resource Offset: Signals the offset of the LRU where the allocation for the group starts. The offset is with respect to the start of the AAI subframe.

HFA Offset: Signals the starting HARQ feedback channel index for scheduled AMSs of the group (as identified by 1’s in the User bitmap). The exact HARQ feedback allocation for a given AMS is determined by using the mechanism described in section <<<1516.3.8.3.3.2>>> for DL GRA allocations and section <<16.3.6.3.2.2 >> for UL GRA allocations.

User Bitmap: A bitmap that uses 1 bit per AMS of the group to signal whether the AMS has an allocation in that AAI subframe. The size of the bitmap is determined by BS and can be 8, 16 or 32 bits. This size is signaled to each AMS in the Group configuration MAC control message when the user is added to the group. The AMSs for which the corresponding bit is set to 1 are referred to as scheduled AMSs in that subframe.MIMO Bitmap: This bitmap is included in the group only when the group MIMO mode set is 0b01. The MIMO mode set is signaled to AMS in the Group configuration MAC control message when the user is added to the group. The size of this bitmap is equal to the number of scheduled AMSs in the group in that subframe. For each scheduled AMS, the value of corresponding bit in this bitmap signals the MIMO mode (mode 0 or mode 1).
MIMO Bitmap: This bitmap is included in the group only when the group MIMO mode set is 0b01. The MIMO mode set is signaled to AMS in the Group configuration MAC control message when the user is added to the group. The size of this bitmap is equal to the number of scheduled AMSs in the group in that subframe. For each scheduled AMS, the value of corresponding bit in this bitmap signals the MIMO mode (mode 0 or mode 1).

Resource Allocation Bitmap: The resource allocation bitmap uses 5 bits per AMS to signal the HARQ burst size and the resource size for the AMS’s allocation in that subframe. The first 2 bits signal the HARQ burst size and the next 3 bits signal the resource size. The 2-bit and 3-bit codes for burst sizes and resource sizes respectively for the group are determined by each AMS based on the information in the Group Configuration MAC control message.
Table 826–UL Group Resource Allocation A-MAP IE*
	Syntax
	Size in bits *
	Description/Notes

	UL Group Resource Allocation A-MAP_IE() {
	-
	-

	A-MAP IE Type
	4
	UL Group Resource Allocation A-MAP IE

	Resource Offset
	7
	Indicates starting LRU for resource assignment to this group

	HFA Offset
	6
	Indicates the start of ACK index used for scheduled allocations at this AAI subframe in the group.

	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 MAC Control message.

0: AMS not allocated in this AAI subframe

1: AMS allocated in this AAI subframe

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

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

1: Mode 1

	}
	
	

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate burst size/resource size for each scheduled AMS 

	}
	
	


*Depending upon its size, the DL Group Resource Allocation A-MAP IE may have one segment or may be broken into multiple segments, each of which is coded separately. A 16-bit CRC shall be generated based on the contents of each segment. The CRC is masked with the Group ID of the corresponding group.
____________________________End proposed text with editorial markup____________________________
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