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1. Introduction
This contribution focuses on providing a new class of QoS service in the 802.16m system. The proposed “burst QoS mode” is to transmit a large chunk of data traffic to the MS in a short period of time when channel condition is good. In addition, the MS could enter power saving operation after the burst data transmission. This QoS class designed to applications with moderate delay tolerance (e.g. file download, email, advertisement, etc). 
2. Burst transmission versus non-burst transmission
For better channel efficiency, opportunistic data transmission should be scheduled under excellent channel condition. Besides, power consumption is also an important factor on mobile communication. The burst QoS mode is designed to achieve both high spectral efficiency and power efficiency. The central idea is to transmit the data traffic under excellent channel condition, and the MSs should enter sleep mode in non-transmitting time. 
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Figure 1: burst transmission v.s. non-burst transmission

3. Burst Data QoS Mode Operation
Channel-aware opportunistic transmission dynamically adjusts MCS (Modulation and Coding Scheme) to achieve higher data rate. The BS sends pilot signal every T_monitor period, and the MS estimates the CSI based on the received pilot. If the MS detects that the CSI is better than a predefined threshold, then MS sends CSI feedback to BS, and BS transmit downlink data burst if there are available radio resources. After the data burst, the MS should go to power saving mode in the remaining T_allocation Period. 
At the beginning of burst data QoS mode operation, signaling messages are required for such operation mode. The MS must be able to make the request for burst QoS mode to the BS, and the BS should be capable of responding to such request and configuring the operation details. The T_monitor, T_allocation, CSI feedback threshold, and the RRM/QoS allocation quantity are primary parameters for the burst mode. The T_monitor defines the frequency of the BS sending pilot signal, indicating the degree of importance of gathering the CSI data. The T_allocation defines the length of the maximum possible allocated channel time. The BS could transmit to the MS using the burst mode at most T_allocation time unless the CSI is under the threshold. The setting of CSI threshold would affect the efficiency of the burst QoS mode. Too large threshold value would result in few burst mode and low channel efficiency, but inadequately low threshold might cause unfair channel access and nodes in really excellent channel state might be given less radio access. The quantity of the QoS & RRM is also important as the setting might be implemented by some kind of weighting mechanism and this will determine the final throughput.
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Figure 2: Power efficient burst data QoS mode operation
4. Design Issues
The power saving and the user throughput are the two main factors in the burst QoS mode. Two variants, “pure power saving burst mode” and “QoS guaranteed burst mode”, can be implemented to meet the respective design goals. In the pure power saving mode, the MS usually has a shorter T_duration(MS_i) value and a longer T_allocation Period value. The data burst transmission in each allocation period is not guaranteed. MS might not be allocated any data burst transmission due to its poor channel condition or heavy traffic load in the cell.
When radio resource management or Quality of Service guarantee is needed, we must provide some periodic or semi-periodic guaranteed QoS with the QoS guaranteed burst mode. The QoS guaranteed nodes should be allocated resources with higher priority. To achieve the guaranteed allocation within the possible burst transmission duration T_duration(MS_i), the Th_feedback could be dynamically adjusted. An extreme case is Th_feedback=0, so that the MS always send CSI feedback. It is also possible that the CSI threshold Th_feedback for MS with different QoS requirements and the average channel conditions. 
The parameter setting for T_allocation Period and T_duration(MS_i) parameters can also be different to provide different levels of QoS services. The BS may even skip the periodic monitoring mechanism and allocate the channel for the specific high-order node unless the node reports that its CSI is under a quite low level. This kind of flexibility is appropriate for multimedia streaming.
By MS grouping, MSs could be divided into several groups. By adjusting the T_begin(MS_i) for MS in each group, the MS could be active alternatively. In a given time period, only a few MS needs to wake up to monitor and to receive data burst. The probability that an MS is scheduled to receive a data burst after sending CSI feedback is increased. The duration of operating in power saving mode is extended to achieve better power efficiency with the MS grouping. Moreover, the BS might consider give a higher scheduling priority when 
5. System Parameters

· T_allocation Period: transmission and allocation period. Burst QoS transmission allocation is conducted periodically with period of T_allocation Period.
· Q_burst_allocation (MS_i): the quantity of data burst to be transmitted during T_allocation Period. MS_i enters power saving mode when Q_burst_allocation of data burst has been transmitted to MS_i. 

· [T_begin(MS_i), T_duration(MS_i)]: The starting time and the time duration parameters for the periodic data burst allocation. The possible data burst transmission could occur during time duration T_duration(MS_i). The start time offset is T_begin(MS_i). The possible data burst transmission time is T_duration(MS_i) among the allocation period T_allocation. 

· Th_feedback: Threshold for sending the CSI feedback. Usually, data burst transmission will be initiated when the wireless channel quality is greater than a threshold Th_feedback. 
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Figure 3: Illustrative example for system parameters in the burst QoS operation
6. Burst QoS mode with ACK/NACK
There should also be a signal format for the MS to report its CSI. After the BS receives the CSI, the transmission might start immediately. However, there should be some indication for the receiver of the DL data, as the BS might serve multiple MS groups, no indication would cause trouble for the receiving MSs.
For the robustness of the data transmission, the ACK/NACK mechanism is also needed in this case. The type of ACK/NACK might be immediate or some kind of lazy ACK/NACK. Immediate ACK/NACK means that the BS allocates the ACK/NACK channel for the burst MS right after the DL data transfer. This is to ensure the correctness of data and speed up the retransmission. Lazy ACK/NACK means that the acknowledgement could be done only when there are errors or even no ACK/NACK is transmitted. This is to reduce the latency and saves more bandwidth for data transmission. The HARQ retransmission could be like the figure above. The MS has to signal the BS for data retransmission.
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Figure 3: Burst QoS mode with NACK
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Figure 4: Burst QoS mode with ACK (and more burst data transmission)
7. Advantages of Burst QoS Mode
For the burst QoS mode, the MS could go to sleep in case that there is no transmission for it. With proper setting of T_monitor and T_allocation, it could save great power. The signaling cost is also reduced as the CSI feedback is selective before the data burst transmission while there is no CSI feedback needed after the data burst transmission. System throughput is also improved in this case as the transmissions are conducted only in excellent channel conditions. Besides, if we implement periodic or semi-periodic resource allocation, some degree of QoS or RRM guarantee could also be met. 
8. Proposed Text

----------------------------------------------------Start of the Proposed Text--------------------------------------------------
10.x.x Burst Data QoS Mode

Burst Data QoS Mode is a QoS class to transmit non-real-time data traffic with moderate delay tolerance. In Burst Data QoS mode, data blocks are transmitted in high data rate during a short period of time. To achieve better power efficiency, an MS wakes up in a pre-configured time duration for possible Burst Data QoS transmission while staying in power saving mode otherwise. To achieve high-rate transmission, burst Data QoS Mode might transmit data blocks only when a minimum CSI threshold is met.
----------------------------------------------------End of the Proposed Text---------------------------------------------------

  


