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Introduction
This contribution proposes text to be included in the MAC procedure for Group Resource Allocation in the IEEE 802.16m draft D2 [1]. The proposed text refers to ACID cycling mechanism in GRA. This contribution refers to [5] which explains the problem and remedy for persistent allocation. 
Group resource allocation employs ACID cycling in the same fashion as described in [5] for persistent allocation. The problems with original ACID cycling mechanism are explained in [5] for PA and apply for GRA equally well. In addition, further ambiguity may occur with GRA because of user bitmap. A given AMS may or may not have an allocation in given subframe based on the value of corresponding bit in the user bitmap. This causes further complication in ACID cycling. The ACID cycling formula suggested in [5] solves these problems.
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Text proposal for inclusion in the 802.16m amendment
Adopt proposed text in sections 15.2.9.3.1.2 and 15.2.9.3.4 of [1] as shown. Existing text in the draft amendment [1] is shown in black and proposed text is shown in underlined blue font.

-------------------------------------------------  Begin Proposed Text  --------------------------------------------------- 
15.2.9.3.1.2 AMS Operation
Upon receiving Group Configuration A-MAP IE, 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 receives a Group Configuration A-MAP IE, the AMS shall monitor its allocation in the Group Resource Allocation A-MAP IE until it is deleted from the group.
When an AMS is added to a group, the AMS shall be assigned a set of consecutive ACIDs to be used for group allocations. This set of ACIDs is determined by the parameters Initial_ACID and N_ACIDs signaled in the Group Configuration MAC control message. The set of allowable ACIDs belong to the range [Initial_ACID, Mod(Initial_ACID+N_ACIDs–1,16)], where the operation Mod(x,y) is the remainder of division of x by y. For integers x and y, Mod(x,y) lies between 0 and y-1,

.

.
.

.

.

.
.

15.2.9.3.4 Normal Operation

An ABS shall provide contiguous allocations to the AMSs belonging to a group, which have the corresponding bit in the user bitmap set to ‘1’. The order of allocation shall be the same order in which they appear in the group’s user bitmap. If there is no transmission for a given AMS in a certain subframe, 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 bit in user bitmap is set to ‘1’, then the AMS shall determine the location of its allocation by counting the resource allocation sizes of other AMSs appearing before it in the user bitmap. If the Repeat Indicator is set to 1 in the GRA IE, the AMS shall use the same LRUs as its last allocation. If an AMS does not receive the Group Resource Allocation IE in any of the subframes of a frame in which the IE was expected, then the AMS shall assume no allocations for the group in that frame.
The ACID corresponding to a resource allocated to an MS in a given frame is not explicitly signaled in the Group Resource Allocation IE. The ACIDs for an AMS implicitly cycle in the ACID range defined in section <<15.2.9.3.1.2>>. The ACID for an allocation shall be determined using the following formula.

ACID = Mod(Initial_ACID + Mod( floor( Mod( Frame_Number+Station ID, Max_Frame_Number) / Periodicity),  N_ACIDs), 16)









(1)
where the operation Mod(x,y) is the remainder of division of x by y. For integers x and y, Mod(x,y) lies between 0 and y-1,

ACID = ACID used for current allocation

Initial_ACID = Initial ACID parameter signaled in the Group Configuration MAC Control Message
Periodicity = Periodicity of group resource allocation in terms of number of frames signaled in the Group Configuration Message
N_ACIDs = Number of ACIDs assigned to the AMS for group resource allocation, signaled in the Group Configuration Message 
Frame_Number = Current frame number, which is given by eq. (2) below
Station_ID = Station ID of the AMS

Max_Frame_Number = Maximum possible value of frame number
The Frame_Number parameter is determined as


Frame_Number = Superframe_Number * 4 + Frame_Offset



(2)
Where Superframe_Number is the current superframe number and Frame_Offset is the offset of the current frame with respect to the start of the corresponding superframe and 0 ≤ Frame_Offset ≤ 3. Max_Frame_Number can be calculated by substituting the maximum values of Superframe_Number and Frame_Offset in eq. (2) (which are (212 – 1) and 3 respectively).
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