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Clarification of GRA Per-AMS vs. Per-Flow Issue (16.2.9)
Lei Wang
InterDigital Communications, LLC
1 Introduction
In the 802.16m/D4 GRA specification [2], there is an important issue that needs a  clean-up and/or clarification, i.e., the membership of a GRA group is per-AMS or per-connection / per-flow. The current spec is seriously mixed up with these two mechanisms. 

A typical example is the paragraph in line 36 page 249. In addition, the group configuration message, AAI_GRP-CFG, adds or deletes a flow of an AMS to a group, which indicates the membership of a GRA group is per flow. However, there are many other places that indicate it is per AMS. Also, there is no further specification regarding how the AMS uses the UL GRA allocation, therefore, it means per-AMS, i.e., the basic usage mode of UL allocations.

Note that this GRA per-AMS vs. per-flow issue really matters for UL GRA allocations; although it does not matter much for DL GRA allocations. This is because it directly relates to how the AMS distributes the given UL GRA allocations among its active UL flows, i.e., the fundamental question about UL GRA allocation per-flow or per-AMS. 

This issue should be clarified so that the GRA can be used more effectively.
2 Discussions
As mentioned in the paragraph in line 30 on page 247 in 802.16m/D4 [2], the GRA can be used the connections with periodic traffic patterns with relatively fixed payload sizes, while the periodicity and certain allocation size related information are provided in the group configuration MAC control message, AAI_GRP-CFG. Note that the traffic patterns are application specific, i.e., service flow specific. Therefore, there are good reasons for the GRA group membership to be service flow specific, i.e., per-flow. 
However, the per-flow GRA group membership, particularly in UL, triggers per-flow UL GRA allocation that is different from the basic usage mode of 802.16m UL allocation, i.e., per-AMS UL allocation. It may not be a good idea to remove all the flexibility of the AMS to use UL GRA allocations for other flows, e.g., use the leftover resources; or transmit other urgent data for control or other services, e.g., emergency services. Therefore, we would propose:

a) to clarify the membership of a GRA group is per-flow and the AMS should use the given UL GRA allocations for the GRA flow or flows; and 
b) to add a clarification allowing the AMS to use the UL GRA allocations for other flows in some cases, e.g. use the leftover resources, or transmit other urgent control data or user data. 
In this way, we can maximize the effectiveness of UL GRA allocations while also keeping the flexibility of AMS's usage of the given UL allocations.
3 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 48
Change the paragraph in line 48 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 a flow of it has been added to or deleted from a GRA 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 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 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 AMS, the ABS may form a new group. 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 AMS is added and the assigned User Bitmap Index to the AMS.
Suggested change #5: page 250, line 18

Change the paragraph in line 18 on page 250 as follows:
The ABS may delete a flow of an AMS from a group when the group resource allocation is no longer suitable for the flow of the AMS. When all the flows of the AMS in a group have been deleted, then the AMS is removed from the group.  one or more of the following conditions applies: (i) all the GRA-enabled connections are terminated (ii) the MIMO mode/HARQ burst size suitable for the AMS no longer belongs to the MIMO Mode Set/HARQ burst size set corresponding to the group.
Suggested change #6: 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 #7: 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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