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Comment on the Multicarrier Sleep Mode Operation (AWD-MCDG)
Eunkyung Kim, Jaesun Cha, Juhee Kim, Soojung Jung, Kwangjae Lim, Hyun Lee, Chulsik Yoon ETRI
1 Instructions

The Multi-Carrier DG Harmonized Text Proposal for MAC [1] describes the harmonized text of MAC aspect of the multi-carrier operation on the IEEE 802.16m Amendment Working Document (AWD) [2]. However, in the harmonized text, sleep mode section describes only the traffic indication enabled case (e.g., best effort traffic scenario). Therefore, in this contribution, we describe the additional sleep mode operation focusing on the traffic disabled case (e.g., real-time traffic scenario). 

2. Functional details of sleep mode for real-time traffic on the multi-carrier operation
General concept of sleep mode for multi-carrier operation is the same as the single carrier mode operation, which is as follows;

· The all MAC messaging are handled by the primary carrier.

· Sleep mode parameters (i.e., sleep window and listening window configuration) are configured for one AMS
· For the power saving, load balancing, or alleviating signaling overhead, primary carrier change or carrier switching can be performed on entering the sleep mode or during the listening window [3]. 

· Sleep mode operation in the case of traffic indication enabled case:
During the listening window, the traffic indication enabled AMS monitors the traffic indication message with its primary carrier. Upon receiving negative traffic indication in the traffic indication message, the AMS goes back to sleep mode. If positive traffic indication is received, the AMS continues to monitor the primary carrier. Data transmission follows the normal operation for multi-carrier mode.
Furthermore, traffic indication disabled case, which is suitable for real-time traffic in the “real-time traffic-only” or “real-time and BE-traffic mixed” scenario, does not describes in the harmonized text and why the traffic indication disabled case should be described in the multicarrier operation is as follows;
· It is useful for the “real-time” or “real-time & best-effort mixed” case

· The sleep cycle is fixed which is the same as that in the single carrier mode

· In the multicarrier case,

· The AMS does not monitor the traffic indication nor control channel on the primary carrier to know whether the traffic is scheduled to the secondary carrier.

· The ABS can allocate the DL traffic through predefined carriers, if it is predefined, including primary carrier as soon as listening window starts 

· Primary carrier change and carrier activation/deactivation can be performed during the sleep mode or entering the sleep mode.
4. Text Proposal for the 802.16m AWD
Note:

The text in BLACK color: the existing text in AWD

The text in RED color: the removal of existing AWD text

The text in BLUE color: the new text added to the Multi-Carrier DG Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m MC-DG Document (C802.16m-09/1283)]
15.2.9.2.10.1 Sleep mode

When an AMS enters sleep mode, the AMS negotiates its sleep mode parameters (i.e., sleepSleep window and listeningListening window configuration) with an ABS. The negotiated parameters of sleep mode are applied to an AMS and all carriers power down according to the negotiated sleep mode parameters. The messages and procedures before entering sleep mode and during sleep mode are processed over the primary carrier. Note that the serving ABS may request AMS to change its primary carrier upon entering the sleep mode or during the listening windowListeing Window using carrier management MAC message for load balancing, power saving, or alleviating signaling overhead.
During the listening windowListening Window, the traffic indication enabled AMS monitors the traffic indication message with its primary carrier. Upon receiving negative traffic indication in the traffic indication message, the AMS goes back to sleep mode. If positive traffic indication is received, the AMS continues to monitorreceive any DL data on the primary carrier. 
If the traffic indication is disabled, data allocation and transmission follows the normal operation during the Listening Window. In this case, the ABS may allocate the DL data on the secondary carrier and the AMS receives the data on the secondary carrier during the Listening Window. 

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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