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Proposed text on Multi-carrier Sleep Mode 
Giwon Park, Kiseon Ryu, Youngsoo Yuk, Ronny Yongho Kim and Jin Sam Kwak
LG Electronics, Inc.
1. Introduction

The objective of this contribution is to introduce the functional details of sleep mode operation of multi-carrier operation. 
2. Motivation
In case an AMS enters sleep mode with maintaining activated carriers, following ambiguous problems may be occurred.

1) In the “real-time traffic-only” or “real-time and BE-traffic mixed” scenario, traffic indication may be disabled to AMS. In this case, because serving ABS does not transmit the traffic indication, although traffic condition is changed, an AMS needlessly maintains the sleep cycle setting of activated carriers. 

2) Although the traffic condition is changed and then AMS deactivate ineffectual carriers through exchange of carrier management message, signaling overhead about exchanging carrier management message may be increased.
We propose multi-carrier sleep mode operation which may reduce AMS’s power consumption as well as signaling overhead of carrier management message when TIMF is set to zero. 
3. Proposal of listening window termination of multi-carrier
As mentioned above, we propose a simple way to early terminate listening window of ineffectual carriers to save AMS’s power consumption. Fig. 1 describes that listening window of active carrier is early terminated when the data traffic of active carrier is completed. The termination of listening window with target carrier index is indicated through Sleep Control Extended Header.
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Figure 1. An example of listening window termination of active carrier
4. Proposed Text
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[Add proposed text to line 20, page 130]
15.2.7 Multi-carrier operation

15.2.7.2.10.1 Sleep Mode

When an AMS enters sleep mode, the AMS negotiates its sleep mode parameters (i.e., Sleep Window and Listening 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 the AMS to change its primary carrier upon entering the sleep mode or during the Listening Window using carrier management MAC message for load balancing, power saving, or alleviating signaling overhead.

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 receive any DL data on the active carrier(s). If the traffic indication is disabled, data transmission and allocation follows the normal operation during the Listening Window. In this case, the ABS may allocate the DL data on the active secondary carrier and the AMS receives the data on the active secondary carrier during the Listening Window. If the traffic indication is disabled, when the DL data transmission on the active carrier is completed, the listening window of that active carrier may be early terminated though the Sleep Control Extended Header.
15.2.2.2.6 Sleep Control Extended Header (SCEH)

Table 674 – Sleep Control Extended Header format

	Syntax
	Size (bit)
	Notes

	SCEH () {
	
	

	LAST
	1
	0 = Another extended header follows SCEH

1 = Another extended header does not follow SCEH

	Type
	TBD
	SCEH Type

	SCEH sub-type
	2
	0b00 = Listening Window control

0b01 = Resume Sleep Cycle Indication
0b10 = Multi-Carrier Listening Window control

0b11 = reserved

	if (SCEH sub-type == Listening Window Control) {
	
	

	Listening Window End or Extension
	1
	0 = Listening Window End Indication

1 = Listening Window Extension Indication

	       Last frame of Extended Listening Window
	8
	The value is only valid with Listening Window End or Extension is set to 1;

LSB of frame sequence.

Indicate the frame that extended listening window is terminated;



	} 
	
	

	else if (SCEH sub-type == Resume Sleep Cycle Indication) {
	
	

	Scheduled Sleep Cycle Interruption included
	1
	0 = no scheduled Sleep Cycle interruption is included with the Resume Sleep Cycle Indication

1 = scheduled Sleep Cycle interruption is included with the Resume Sleep Cycle Indication

	if (Scheduled Sleep Cycle Interruption included == 1) {
	
	

	Start Frame Offset for Scheduled Sleep Cycle Interruption
	8
	Number of frames in the future from the frame containing this SCEH at which the scheduled Sleep Cycle interruption will occur. Frame offset is value of this field plus one (i.e. range is 1 to 256).

	}
	
	

	}
	
	

	else if (SCEH sub-type == Multi-Carrier Listening Window control) {
	
	

	Target Carrier Index
	TBD
	Target carrier index for listening window end

	}
	
	

	}
	
	


----------------------------------------------------------End of the Text-----------------------------------------------------------
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