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SDD Text Proposal for E-MBS Operation with Link Adaptation
Hung Yu-Wei, Ching-Chun Chou, and Shih-Lung Chao
Department of Electrical Engineering, National Taiwan University
1. Introduction
This contribution provides SDD text comments for link adaptation mechanism design for IEEE 802.16m-08/003r6-delta System Description Document (SDD). It proposes a reporting mechanism, both positive and negative, for the MCS adaptation of E-MBS system.
2. Link Adaptation for E-MBS – Negative MCS Reporting
It is essential for E-MBS to have link adaptation mechanism. Using appropriate modulation and coding scheme (MCS), the transmission rate could be raised and the system throughput is therefore improved. To adjust the MCS, feedback mechanism is necessary. We proposed possible feedback mechanism for the ABS and AMS to adaptively adjust their MCS.
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Figure 1: Example: One of the AMS failed to receive a data block
As shown in Figure 1, ABS is broadcasting data to 5 AMSs. Each AMS has its own channel states, and different MCS could be applied to the transmission. Due to the MBS characteristics, ABS has to pick the lowest rate and use the most robust MCS for the subordinate MBS group. Therefore, QPSK is selected and the BS is broadcasting using it.

However, channel states are varying, and the MCS might become inadequate for current transmission. One of the AMS is under poor channel condition, and is suffering from high error rate using the current MCS. Therefore, Negative MCS Reporting is sent back to the ABS. Receiving the negative MCS feedback, ABS has to change the MCS profile to a more robust one, which means BPSK in this case. Figure 2 illustrates the result of this negative MCS adaptation.
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Figure 2: MCS is changed to BPSK to adapt to the current channel condition.
3. Link Adaptation for E-MBS – Positive MCS Reporting

If we use only negative feedback and MCS adaptation process, as wireless transmission is prone to error, the MBS system throughput will be very low.  Hence, we will need a mechanism to increase the MCS rate. 
Such phenomenon could be avoided by the Positive MCS feedback. ABS may ask AMSs to report the desirable MCS through Positive MCS Reporting. This poll-and-reply process could be done periodically or whenever the ABS considers it necessary. If all the subordinate AMSs of the MBS group report good channel conditions, the ABS could change to the higher-rate MCS. Figure 3 shows the process for the positive feedback.
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Figure 3: Positive MCS Reporting

4. Link Adaptation Broadcast for E-MBS

In order to further improve the effectiveness of MCS reporting, ABS could broadcast MCS related parameters to its MBS receivers. For example, feedback policies and parameters, link adaptation parameters, available MCS profiles, and E-MBS services could be broadcast by the ABS. ABS could also provide uplink radio resources blocks for the AMSs to report their channel condition parameters. This process could inform the AMSs of the possible service parameter settings, and would be critical for the E-MBS initiation and update with more adequate MCS.

5. Proposed Text for SDD
----------------------------------------------------Start of the Proposed Text---------------------------------------------------
14.3.5
E-MBS Operation with Link Adaptation

Details on E-MBS Operation with Link Adaptation is FFS.

Upon receiving Negative MCS Reporting message from the E-MBS common feedback channel, ABS may select a more robust MCS for E-MBS transmission. To achieve accurate link adaptation in E-MBS, ABS may ask AMS to update the desirable MCS through Positive MCS Reporting.
----------------------------------------------------End of the Proposed Text---------------------------------------------------

  


