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QoS in Contention-based Bandwidth Request

Introduction

The Advanced WirelessMAN-OFDMA System defines three types of "QoS levels". Traffic Priority is used to distinguish priorities between service flows with the same QoS parameters. There are two priority classifications for contention-based bandwidth request - Access Class and Connection Priority. An access class is assigned to each flow, and a minimum access class is advertised by the ABS (in the AAI_SCD message) in order to restrict bandwidth request from flows with lower access classes. Connection priority is meant to differentiate bandwidth request backoff parameters for different flows.

The bandwidth request protocol parameters differentiated by the connection priority are the initial backoff window size, maximum backoff window size, and window scaling factor. Another method for differentiating between bandwidth request protocol parameters is Differentiated Timer.

We propose modifications to the text in P802.16m-D4 that clarify the interplay between differentiated timers and the random backoff timers defined by the connection priority. In essence, we propose that a random timer (from an exponential backoff) is always added to a differentiated timer. The exponential backoff may be a vanilla Truncated Binary Exponential Backoff, or a differentiated exponential backoff associated with the connection priority.

Some other, relatively minor, clarifications are also proposed.

[Note to Editor: Modify the text in sections 16.2.11.1.1 and 16.2.12.8.3 as follows]

(Original Text: Black, New Text: Blue, Deleted Text: Red, strike-through)

-------------------------  Start of text for Section 16.2.11.1.1 (page 254, line 36)--------------------------

16.2.11.1.1 Contention-based random access bandwidth request 

The ABS may advertise a minimum access class in the BR channel configuration MIN Access Class element within the AAI_SCD. If no minimum access class is 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 management 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 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 minimum access class, 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) for that access class, choose a random value from this window as the backoff timer, and send a bandwidth request when the backoff timer expires. 

As specified in 16.3.9.2.5, bandwidth request channel and bandwidth request preamble sequences shall be used for contention-based random access BRs. Each BR channel indicates a BR opportunity. 

The AMS decides whether to send BR preamble sequence only or to send BR preamble sequence together with quick access message for the random access based BR procedure. 

The 3-step random access based BR procedure is illustrated in Figure 429. At step 1, the AMS shall transmit a BR preamble sequence and a quick access message on a randomly selected opportunity. The BR-ACK A- 

MAP IE shall be sent in the next DL frame if ABS detects at least one BR preamble sequence in the BR opportunities in the previous frame. In this case if BR-ACK A-MAP IE is not sent in the next DL frame, the 

AMS considers it is an implicit-NACK and may restart BR procedure. 

The BR-ACK A-MAP IE indicates 

— the decoding status of each BR opportunity in the previous frame (no or at least one BR preamble sequence is detected) 

— all the correctly received BR preamble sequences in all the BR opportunities of the previous UL frame, and 

— the decoding status of the quick access message for each correctly received BR preamble sequence 

If the BR-ACK Bitmap indicates no BR preamble sequence is detected at the BR opportunity selected by the AMS, or the AMS’s BR preamble sequence is not included at the selected BR opportunity in the BR-ACK 

A-MAP IE, the AMS shall consider that it has received a Negative-ACK. 

Upon successfully decoding the quick access message, the ABS may provide an UL grant to the AMS, using the STID and the BR index provided in the quick access message. 

AMS shall start the a BR timer at the DL frame which is right after the UL frame in which the AMS sent the BR if the AMS receives neither any UL grant nor Negative-ACK. If the BR-ACK A-MAP IE indicates successful reception of BR preamble sequence and quick access message, the BR Timer value shall be set to the Differentiated BR timer acquired during the DSx transaction. For all other cases, the BR Timer value shall be fixed.

AMS shall stop the BR timer upon reception of the UL grant. 

AMS considers the BR as failed and may restart the BR procedure (according to the rules defined later in this section) when any of the following conditions is met: 

1) AMS receives a Negative-ACK; 

2) The BR timer expires. 

When AMS restarts BR procedure , the AMS shall randomly select a number backoff value within its backoff window specified by the connection priority. This random backoff value indicates the number of contention transmission BR opportunities that the AMS shall defer before re-transmitting the BR. The connection priority is defined by the tuple of contention window parameters and the number of retries. The ABS transmits initial connection priority parameters - initial and maximum window sizes and backoff window scaling factor - in DSx-REQ and/or DSx-RSP messages.

[image: image1.png]Aws
(7) | 8Rreamsie sequence snd quick scsss
BRACKANAP E
Grantfo U ansmission

L seneci X

®



[image: image2.png]Figure 429—3-step random access BR procedure




During the 3-step BR procedure of Figure 424, if the ABS is unable to decode the quick access message, the 

ABS falls back to the 5-step BR procedure illustrated in Figure 425. In that case, in Step 2, the ABS shall provide an UL grant to the AMS using a BR ACK A-MAP IE or CDMA Allocation A-MAP IE. The ABS shall limit the maximum HARQ retransmission of the BR header to TBD through the BR ACK A-MAP IE or CDMA Allocation A-MAP IE. In Step 3, the AMS transmits a standalone BR header. 

In case of the 5-step procedure, the AMS shall start the BR timer after sending BR header in Step 3. The BR 

Timer value shall be set to the Differentiated BR timer acquired during the DSx transaction.

AMS shall stop the BR timer upon reception of the UL grant. 

The AMS may restart (according to the rules defined later in this section) the BR procedure if BR timer is 

expired, or the AMS receives a negative acknowledgement that is generated locally at the AMS. Local positive/negative acknowledgement for BR header shall be enabled.

When the AMS restarts the BR procedure, the AMS shall select a random backoff value that decides the number of BR opportunities it will defer before re-transmitting the BR. This random value is defined by the connection priority, as described in the 3-step procedure. 

When the AMS restarts the BR procedure, the AMS shall follow a binary exponential backoff algorithm, 

i.e., doubles its backoff window and randomly selects a number within the new backoff window. This random value indicates the number of contention transmission opportunities that the AMS shall defer before transmitting a new bandwidth request preamble sequence.
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In the regular 5-step random access BR procedure, an AMS shall send a BR preamble sequence only. If the 

AMS receives neither any UL grant nor Negative-ACK at the next DL frame after it has transmitted the BR preamble sequence, a fixed value timer shall be activated. The rest of the BR procedure shall be the same as the fallback 5-step procedure of Figure 430.

------------------------- End of text for Section 16.2.11.1.1 --------------------------

------------------------- Start of text for Section 16.2.12.8.3(page 267, line 41) --------------------------

16.2.12.8.3 Differentiated BR timer 

This parameter is negotiated upon connection setup or during operation, based on other service flow parameters such as Uplink Grant Scheduling Type, Maximum Latency and so on. The AMS-initiated AAI_DSA-REQ message may contain the suggested value for this parameter. The ABS-initiated AAI_DSA-REQ and AAI_DSA-RSP message shall contain the confirmation value or an alternate value for this parameter. An 

AMS and ABS may send AAI_DSC-REQ message to dynamically change the parameters of an existing service flow. The ABS shall send AAI_DSC-RSP message containing the confirmation value or an alternate value for this parameter in response to a received AAI_DSC-REQ. The value of this parameter is the number of frames before contention-based BR procedure is attempted again for the service flow. The ABS should try to allocate UL grant within the confirmed value of this parameter when it receives BR for the service flow during the contention-based BR procedure.

------------------------- End of text for Section 16.2.12.8.3 --------------------------


