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1 Introduction
In the commentary database, 80216-10_0018r1, of the Working Group Letter Ballot #31 on the 802.16m/D4 [2], and the associated contributions, there are multiple comments and contributions for the Group Resource Allocation (GRA) that are address the same or similar issues on the same text in the 802.16/D4 specification. This contribution attempts to address those identified issues in a consistent way by proposing harmonized resolutions to those comments / contributions, including: comments A0397, A0399, A0400, A0401; and contributions 0086, 0087, and 0099. 
The proposed changes are based on the following considerations:
1) Clarify that the GRA group membership is per flow, not per AMS;

2) Add the support to multiple flows of an AMS in the same group; (Note that the current text is based on the contribution 0086r3 with the proposal of one bit per flow in the user bitmap to support multiple flows in the same group).

3) Clarify that UL GRA allocation is basically per-flow allocation, but with certain flexibility for the AMS, e.g., allow using any leftover UL GRA resource for other flows, and allowing using the UL GRA resource for urgent control or data of other flows.  

2 Suggested changes in the 802.16m/D4
The following is the proposed change in the 802.16m/D4. Note that the new text is marked with blue and underline; the deleted text are marked with red and strikethrough. 
Suggested change #1: page 141, line 46
Change the paragraph in line 46 on page 141 as follows:

Group Configuration MAC Control message is used for group management when using Group Resource Allocation. This message is used to inform an AMS that one of its flows has been added to or deleted from a GRA group. Note that one or more AMS's flows can be added into same group. A Group Configuration MAC control message should be sent per AMS flow addition to or deletion from a group. 
Suggested change #2: page 247, line 41

Change the first sentence of the paragraph in line 41 on page 247 as follows:

A flow of an An AMS may be assigned to a DL and/or a UL group.
Suggested change #3: page 249, line 37

Change the paragraph in line 37 on page 249 as follows:

Addition of an flow of AMS to a group occurs when group resource allocation is initialized for a flow of the AMS or when a flow of an AMS in a group moves to another group. For inclusion, all the group information that is required to interpret resource assignment information from Group Resource Allocation A-MAP IE shall be signalled signaled to an AMS. The information is transmitted through a unicast Group Configuration MAC control message. Note that the addition of a flow to a group for Group Resource Allocation does not preclude the use of individual or dynamic allocations for packets of that flow.
Suggested change #4: page 249, line 48

Change the paragraph in line 48 on page 249 as follows:

When an ABS decides to use group resource allocation for a flow of an AMS, the ABS adds the flow of the AMS into an appro​priate group among existing groups. If the existing groups are not appropriate to the flow of the AMS, the ABS may form a new group. The ABS shall indicate group configuration information via Group Configuration MAC con​trol message which includes the flow ID of the added flow, the Group ID of the group to which the flow AMS is added and the assigned User Bitmap Index to the AMS.
Suggested change #5: page 249, line 64

Change the paragraph in line 64 on page 249 as follows:
Upon receiving Group Configuration MAC control message, the AMS knows the group ID of the group to which its flow is added, the periodicity of group resource allocation and the AMS's flow index in the group's user bit​map. In addition, the AMS receives the required information to interpret the assigned MIMO mode, HARQ burst size and resource size from the bitmaps in the corresponding Group Resource Allocation A-MAP IE. Once the AMS successfully acknowledges a Group Configuration MAC control message, starting the next frame, the AMS shall monitor its allocation in the corresponding Group Resource Allocation A-MAP IE until its flow is deleted from the group.
Suggested change #6: page 250, line 16
Change the Section 16.2.9.3.2 in line 16 on page 250 as follows:
16.2.9.3.2 Deletion of a flow AMS from a Group
The ABS may delete a flow of an AMS from a group when one or more of the following conditions applies: (i) the flow is all the GRA-enabled connections are terminated (ii) the MIMO mode/HARQ burst size suitable for the flow AMS no longer belongs to the MIMO Mode Set/HARQ burst size set corresponding to the group.
Suggested change #7: page 250, line 31

Change the paragraph in line 31 on page 250 as follows:
Once the Group configuration MAC control message for deletion of flow is sent to an AMS, no allocations for that flow shall be provided to the AMS in the group in the subsequent frames. After sending the deletion information, the ABS shall wait for an ACK from the AMS. The ABS shall not allocate the corresponding bitmap position to another AMS until an ACK for deletion has been received.
Suggested change #8: page 250, line 48

Change the two paragraphs starting from in line 48 on page 250:
An ABS shall provide contiguous allocations to the AMSs flows belonging to a group, which have the correspond​ing bits in the user bitmap set to '1'. The order of resource allocation shall be the same as the order in which they appear in the group's user bitmap. If there is no transmission for a given AMS flow in a certain AAI sub​frame, then the ABS shall set the corresponding bit in the user bitmap to '0'.
When an AMS receives a Group Resource Allocation IE in which the corresponding one or more bits in user bitmap is set to '1', then the AMS shall decode the remaining bitmaps to determine other attributes of the allocated resources. An AMS shall determine the location of its allocations by counting the resource allocation sizes of other AMSs appearing before it the corresponding bit map in the user bitmap. If an AMS does not receive the Group Resource Alloca​tion IE in any of the AAI subframes of a frame in which the IE was expected, then the AMS shall assume no allocations for the group in that frame.

Suggested change #9: page 250, line 61

Insert the following paragraph in line 61 on page 250:
When an AMS receives UL group resource allocation, the AMS shall use the given UL group resource allocation to transmit the data of the flow or flows of the group, except that the AMS is allowed to use the UL group resource allocation to transmit urgent MAC control messages and/or urgent data of other flows, e.g., for emergency services; and the AMS is also allowed to use any leftover resources of an UL group resource allocation after serving the flow or flows of the group to transmit the data of other flows. 

Suggested change #10: page 251, line 35

Change the paragraph in line 35 on page 251 as follows:
The ABS uses bitmaps to signal resource allocation information for AMSs within a group. These bitmaps are sent in the Group Resource Allocation A-MAP IE. The first bitmap is the User Bitmap which uses 1 one or more bits per AMS to signal which users are scheduled in the frame. The user bitmap size can be 8, 16 or 32 bits. Each AMS belonging to the group shall be assigned one or more unique indices in the User Bitmap of that group. The bitmap size for a given group shall remain fixed. As AMSs flows are deleted from the group, some bit indices in the user bitmap may become empty or unassigned. These empty bits may be assigned to new flows of existing or new users as they are added to the group.
Suggested change #11: page 509, line 44

Change the paragraph in line 44 on page 509 as follows:
1)   Assignment of a flow of an AMS to a group. In order to add a flow of an AMS to a group in the DL or UL, the ABS shall transmit a Group Configuration MAC control message.
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