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1. Introduction
The 16m/D2 draft [1] defines a procedure to support sleep mode in multicarrier. This contribution proposes a clarification on the multicarrier sleep mode operation with the following point:
1. All the active carriers of an AMS power on during the Listening Window to be ready for DL 
Note: active carriers means a primary carrier as well as active secondary carriers

2. In case of traffic indication is disabled

· One Listening Window and one Sleep Window is implemented in a sleep mode AMS.
· An AMS monitors the active carriers during the Listening Window.
· An ABS may allocate DL data on the primary carrier as well as active secondary carriers, and an AMS receives the data on the primary carrier and active secondary carriers.

· When DL data transmission on an active secondary carrier is completed, an ABS may instruct an AMS to power down the active secondary carrier during the Listening Window.

· During the Listening Window, if the AMS decides to transmit UL data with the active secondary carrier powered down, it transmits a BR through the primary carrier. When the BR is received, the ABS regards all the active carriers as powering on.

3. Interruption handling

· During the Sleep Window, if the AMS has pending UL data, it may transmit a BR through the primary carrier. When the BR is received, the ABS regards all the active carriers as powering on.

Reference

[1] P802.16m/D2, Draft amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems, October 2009
2. Suggested remedy
-------------------------------  Text Start  ---------------------------------------------------
[Modify texts from line 13 to line 29 on Page 159 in section 15.2.8.2.10.1 Sleep mode:] 
During the Listening Window, At the beginning of the Listening Window, data transmission over all the active carriers of the AMS is allowed. The AMS, if the traffic indication is 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 all the active carrier(s). Following the traffic indication, the ABS may send a Sleep Control Extended Header via the primary carrier to terminate data transmission over some active secondary carrier(s). 
If the traffic indication is disabled, data transmission and allocation follows the normal operation during the Listening Window. In this case, the AMS monitors the active carriers during the Listening Window, and the ABS may allocate the DL data on the primary carrier and the active secondary carrier(s), and the AMS receives the data on the primary carrier and the active secondary carrier(s) during the Listening Window. If the traffic indication is disabled, when the DL data transmission on the active secondary carrier(s) is completed, the listening window of that active carrier may be early terminated the ABS may instruct the AMS to end data transmission over the active secondary carrier(s) through the Sleep Control Extended Header which is transmitted in the primary carrier during Listening Window. If the ABS receives the bandwidth request from the AMS during Listening Window, it shall regard that DL/UL data transmission over all active carriers is allowed during the Listening Window.
When an AMS is in the Sleep Window sleep window on active carriers, and if AMS has pending UL traffic, it may transmit bandwidth request on the primary carrier. If the ABS receives the bandwidth request from the AMS, it shall regard sleep window of all active carriers for the AMS as being terminated that DL/UL data transmission over all active carriers is allowed. Afterwards After completing UL traffic transmission, the normal sleep cycle operation of the AMS is resumed and all the active carriers shall use the sleep cycle setting in the primary active carrier.

[Change table 664 in section 15.2.2.2.6 Sleep Control extended header (SCEH):]
15.2.2.2.6 Sleep Control Extended Header (SCEH)

Table 664 – 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
	12
	00b00 = Listening Window control

10b01 = 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

	if (Listening Window End or Extension

== 1) {
	
	

	Last frame of Extended Listening Window
	8
	LSB of frame sequence.

Indicate the frame that extended listening window is terminated;

	} 
	
	

	} else { 
	
	

	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

) {
	
	

	    Number of Target Carriers
	4
	Number of target secondary carriers on which DL data transmission ends

	For(i=0; i< Number of Target Carriers; i++) {
	
	

	Target Carrier Index
	TBD
	Carrier index of the target secondary carrier on which DL data transmission ends

	}
	
	

	}
	
	

	}
	
	


-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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