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1 Instructions

The draft of IEEE 802.16m System Description Document (SDD)[1] describes that all messaging are handled by the primary carrier and primary carrier change/switch are also performed for load balancing, carriers’ varying channel quality or other reasons. Those agreements are applied to the active/normal mode AMSs as well as sleep mode AMSs. In this contribution, we describe why the primary carrier change/switch is needed upon initiating sleep mode of AMS to decrease the signaling overhead during sleep mode.
2. Primary carrier change for multi-carrier operation
Generally primary carrier change is performed in the purpose of load balancing or carriers varying channel quality in both active mode and sleep mode. In the ABSs’ view point, some broadcast message should transmit via primary carrier of AMS which makes some duplicated broadcasting message (e.g., AAI_TRF-IND in the sleep mode) which is depicted in the Fig. 1. As shown the figure, the traffic indication should be transmitted via primary carrier of each sleep mode AMS. It makes the signaling overhead because AAI_TRF-IND message is transmitted via primary carrier which is dependent on the number of managed primary carrier between ABS and sleep mode AMSs. 
In order to alleviate the signaling overhead in terms of number of transmitted signaling message, we propose the primary carrier grouping of sleep mode AMS on entering sleep mode. Fig. 2 shows the example of decreasing the traffic indication by grouping primary carrier of sleep mode AMS on entering sleep mode. As shown the figure, if the primary carrier change is performed, the signaling overhead in terms of number of transmitted AAI_TRF-IND message may be alleviated. Therefore, we need consider alleviating the signaling overhead as one of the reasons why primary carrier change/switch is performed for multi-carrier operation especially in sleep mode.
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Fig. 1. Overhead of the broadcasting message (i.e., AAI_TRF-IND) in the listening window due to transmission of signaling via primary carrier in the sleep mode
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Fig. 2. Grouping the primary carrier of the sleep mode AMS to alleviate the braodcast message (i.e., AAI_TRF-IND)
3. Text Proposal for the 802.16m AWD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m Amendment Working Document (AWD)]
15. Advanced Air Interface

15.2 Medium Access Control
15.2.x.x MAC aspect of OFDMA Multi-carrier operation
15.2.x.x.x Power Management

15.2.x.x.x.1 Sleep mode
Note that the serving ABS may request AMS to change or switch its primary carrier on entering the sleep mode or during the listening window for load balancing, power saving, or alleviating singling overhead.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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