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SDD Text Proposal for E-MBS HARQ Operation With Retransmission
Hung Yu-Wei, Ching-Chun Chou, and Shih-Lung Chao
Department of Electrical Engineering, National Taiwan University
1. Introduction
This contribution provides comments on the E-MBS section of the IEEE 802.16m-08/003r6delta System Description Document (SDD). Retransmission of corrupt data blocks could improve the E-MBS QoS and there are several options for the retransmission mechanism. These mechanisms and options are proposed in the following sections.
2. Retransmission on NACK
Wireless channels are varying and unpredictable. As the wireless transmission performance is seriously affected by the quality of the channel, transmission errors are inevitable. Error correction mechanism, like HARQ, is necessary in many cases.
For E-MBS, if we could retransmit those lost data blocks to the receivers, the quality of the multicast broadcast service could be improved. We suggest using Negative Acknowledgement (NACK) for AMS to report data loss. As NACK mechanism generates signaling messages only if there are corrupted data blocks, this could save more radio resources for transmission. Besides, using common feedback channel is more economic in the view of multicast/broadcast retransmission. If the ABS detects NACK reporting from the common channel, it may schedule HARQ data block retransmission if possible, considering the delay or resources constraints.
3. Options for Retransmission with p-% reliability
If NACK is received by the ABS, it is the usual case that retransmission is scheduled. However, probability could be introduced for the E-MBS retransmission. Probability retransmission is to carry NACK and retransmission with only p-% probability. We call it p-% reliability mechanism.

There are two reasons for such design. One is for the tradeoff between signaling overhead and QoS gain. Retransmitting lost data blocks would surely increase the E-MBS QoS. However, triggering the retransmission requires signaling messages. Signaling messages occupy radio resources which could be used for data transmission. The other reason is about the nature of NACK. AMSs report NACK only when they fail to receive data blocks. However, NACK only implies data loss, which does not directly indicate the necessity of retransmission. It is possible that we could achieve better system performance, if we can ignore some retransmission request and save the resources for other usage, such as MCS reporting or E-MBS configuration parameter broadcast.
For the probabilistic NACK feedback and retransmission, there are several design options:
Option (1):
100-% NACK / 100-% Retransmission

100-% NACK means that whenever there is data loss at the E-MBS receiver side, the AMS always reports the NACK back to the ABS. This is the usual case for the HARQ with NACK. 100-% retransmission would force the ABS to retransmit the corrupt data block every time it receives NACK. This option provides reliability of data reception while sacrificing most radio resources for signaling. Besides, it is not applicable under certain cases. For example, delay-stringent application would prohibit this option.

Option (2):
100-% NACK / x-% Retransmission
x-% retransmission means that the ABS only retransmit x-% of the corrupt data blocks. ABS could decide and adjust the probability value x to adapt to the system and QoS requirements.
Option (3):
y-% NACK / z-% Retransmission
This option introduces probability for both NACK feedback and retransmission. AMSs would feedback lost data block with y-% probability and ABS also retransmit data with z-% probability. In addition to the ABS advantages of Option (2), AMSs could save unnecessary NACK reporting for those unimportant data. It provides most flexibility for the E-MBS system.
4. Proposed Text for SDD
----------------------------------------------------Start of the Proposed Text---------------------------------------------------
14.3.4
E-MBS Operation with HARQ retransmission 
Details on E-MBS Operation with HARQ retransmission is FFS.

Upon receiving NACK (Negative Acknowledge) from the E-MBS common feedback channel, ABS may schedule HARQ data block retransmission.
----------------------------------------------------End of the Proposed Text---------------------------------------------------

  


