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1. Introduction
The carriers involved in a multi-carrier system can be divided into primary carriers and secondary carriers. The resource allocation may span across multiple specific carriers. Link adaptation feedback mechanisms need to incorporate measurements relevant to both primary and secondary carriers. However, there is no description of how multi-carrier users report channel quality information in power management scenario.
This contribution considers the CQI reporting mode is necessary to support the multi-carrier power management feature as currently defined in SDD.

2. CQI report for Multi-carrier power management
As SDD describes, in active/normal mode AMS can be explicitly directed through the primary carrier to disable reception on some secondary carriers to satisfy the power saving. When reception is disabled, no allocation can be made on those secondary carriers. When the primary carrier indicates that there is no allocation in secondary carriers, the AMS can disable reception on that carrier.
In active/normal mode, AMS can receive/transmit data and signaling from/to ABS through one or multiple carriers. If the AMS reports the CQI of all its secondary carriers in active mode, even though there is no traffic in these secondary carriers, the CQI overhead will be high, and the power efficiency will be low. If the AMS only reports the CQI for the current traffic carriers, ABS can not select a suitable MCS level for data transmission in newly turned on secondary carriers. Once a secondary carrier is turned on, AMS needs to feedback channel quality of this secondary carrier to help ABS with selection of MCS level.
For these cases, CQI report scheme for power management is introduced for multi-carrier.

Scheme 1: The ABS can inform AMS to turn on data transmission for its secondary carriers. The AMS needs to send CQI report for this secondary carrier on its primary carrier before turning on data transmission for the newly turned on secondary carrier, which helps the ABS with selection of MCS level.
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Figure 1: Scheme 1
Scheme 2: The ABS can inform AMS to turn on its secondary carrier in advance of data transmission in this secondary carrier. The AMS needs to send CQI report on the newly turned on secondary carrier, which helps the ABS with selection of MCS level.
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Figure 2: Scheme 2
Scheme 3: The ABS can inform AMS to turn on data transmission for its secondary carriers. The AMS needs to send event triggered CQI report of this secondary carrier on its primary carrier before turning on its newly turned on secondary carrier. Periodic CQI report will be sent through the secondary carrier after data transmission in this secondary carrier.
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Figure 3: Scheme 3
3 Conclusion

In order to satisfy power management in active mode and link adaptation for secondary carrier, ABS can inform AMS to feedback CQI report of the newly turned on secondary carrier in advance of data transmission in this secondary carrier.  
4 Proposed Text
The following text is proposed to be captured in the IEEE 802.16m system description document (SDD).

================================= Start of Proposed Text ==============================
19.4.9 Power Management
The AMS is only assigned to one or more secondary carrier during the active/normal mode. Therefore, the power saving procedures in OFDMA multi-carrier mode of operation are the same as single carrier mode and all messaging including idle mode procedures and state transitions are handled by the primary carrier.
In active/normal mode AMS can be explicitly directed through the primary carrier to disable reception on some secondary carriers to satisfy the power saving. When reception is disabled, no allocation can be made on those secondary carriers. When the primary carrier indicates that there is no allocation in secondary carriers, the AMS can disable reception on that carrier.
The ABS can inform AMS to feedback CQI report of its newly turned on secondary carrier in advance of data transmission in this secondary carrier. 
==================================== End of the Text ================================
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