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1. Introduction
IEEE 802.16m/D4 [1] describes a contention-based random access bandwidth request in Section 16.2.11.1.1. In order to utilize this mechanism for bandwidth requests, an access class is assigned to a service flow when the service flow is established or modified. In addition, a minimum access class, which is a minimum priority allowed to perform the contention-based random access bandwidth request, is advertised via an AAI_SCD message. Based on the access class of the service flow and the minimum access class informed by an ABS, the following diagram shows the overall procedure of the contention-based random access bandwidth request.
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(Figure 1) Overall procedure of contention-based random access bandwidth request

The contention-based random access bandwidth request is useful with respect to the fact that the different amount of random access opportunities for each class of users (for example, high- and low-priority users) can be provided according to the minimum access class specified in an AAI_SCD message. However, this mechanism has the following drawbacks.

· Problem (a)

For the case where an AMS fails to perform the contention-based random access bandwidth request because of its lower access class than the minimum access class specified in an AAI_SCD message, the AMS should wait for the next AAI_SCD message and can perform the contention-based random access bandwidth request successfully only if the minimum access class in the next AAI_SCD message is lower than the AMS’s access class. However, there is no method to know the next minimum access class. Therefore, it can happen that the AMS may wait for the next several AAI_SCD messages but finally may fail to perform the random access within a delay bound of the packet the AMS intends to send.

· Problem (b)

For the case where the minimum access class is set to be a low value to provide more opportunities for low-priority users, any users whose access class is higher than the minimum access class specified in an AAI_SCD message can perform a contention-based random access bandwidth request. Then, it can happen that the high-priority users may fail to request the bandwidth while the low-priority users may success, although the high-priority users are considered more importantly.

2. Proposed Remedy
In order to solve the problems stated in the previous section, we propose the following enhancement of the conventional contention-based random access bandwidth request, which is explained in the previous section.

· Pre-notification of a sequence of minimum access classes

In Problems in the previous section, we mentioned a problem caused by unknown values of future minimum access classes. In order to solve this problem, we suggest that an ABS may advertise not a minimum access class, but a sequence of minimum access classes through an AAI_SCD message. In other words, the ABS decides a sequence of minimum access classes that are correspondingly used to a series of successive bandwidth request channels. Then, these minimum access classes are announced at the same time. Fig. 2 shows an example in which a sequence of minimum access classes, which are applied 4 bandwidth request channels in each frame of a super frame, are simultaneously advertised. By using this method, a set of AMSs who have different access classes can select more preferable bandwidth request channels and can perform the contention-based random access bandwidth requests in these channels. Therefore, the overall success probability of bandwidth requests will be increased.
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(Figure 2) An example of our proposed remedy
3. Proposed Text
[Modify the text from line 26 on page 116 as follows:]

16.2.3.29 AAI_System Configuration Descriptor (SCD) Message

-- ASN1 START
AAI_SCD Message :: SEQUENCE {

…
BR_Channel Configuration MIN Access Class



INTERGER (0..4)
OPTIONAL
BR_Channel Configuration MIN Access Class of the (i+0)-th frame
INTERGER (0..4)
OPTIONAL
BR_Channel Configuration MIN Access Class of the (i+1)-th frame
INTERGER (0..4) 
OPTIONAL
BR_Channel Configuration MIN Access Class of the (i+2)-th frame
INTERGER (0..4) 
OPTIONAL
BR_Channel Configuration MIN Access Class of the (i+3)-th frame
INTERGER (0..4) 
OPTIONAL
…
}

-- ASN1 STOP
[Modify the text from line 36-49 on page 254 as follows:]

16.2.11.1.1 Contention-based random access bandwidth request
The ABS may advertise a minimum access class a sequence of minimum access classes in the BR Channel Configuration MIN Access Class element elements within the AAI_SCD for each frame in a superframe. This sequence of minimum access classes is maintained until another advertisement with the AAI_SCD. Based on the sequence of minimum access classes, the AMS can select the frame used for the contention-based random access in order to minimize collision. If no minimum access class is classes are advertised in the AAI_SCD that means that all access classes are allowed. An access class is assigned to a service flow via DSx MAC control messages during service flow establishment / modification. When an AMS has information to send and decides to use the contention-based random access bandwidth request, the AMS shall check if the information the AMS has to send is for an access class with priority higher than or equal to the minimum access class advertised by BR channel configuration in the AAI_SCD. If it is not (the minimum access class is classes are not sufficiently low such that the AMS access class is allowed), then the AMS shall wait until the BR channel configuration in the AAI_SCD advertises a sequence of minimum access classes, one of which is less than or equal to the access class of the data and the AMS. When the AMS access class is allowed, the AMS shall set its internal backoff window equal to Bandwidth request backoff start (or Ranging for initial ranging) and send a bandwidth request when the backoff timer expires.
4. Reference

[1] IEEE P802.16m/D4, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks: Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”, Feb. 2010.
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