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Proposed text on Next Sleep Cycle Flag (NSCF)
Giwon Park, Kiseon Ryu, Ronny Yongho Kim and Jin Sam Kwak
LG Electronics, Inc.
1. Introduction

The sleep mode section of IEEE 802.16m Draft 1 [1] describes New Initial Sleep Cycle Flag (NISCF) which indicates the inclusion of New Initial Sleep Cycle in AAI_SLP-REQ or AAI_SLP-RSP message. In this contribution, we propose the optimized NISCF for reducing AMS’s power consumption in sleep cycle operation.
2. Motivation
IEEE 802.16m Draft 1 document describes that the NISCF is negotiated at sleep mode initiation (Initial AAI_SLP-REQ/RSP). Negotiation the NISCF in sleep mode initiation is unrealistic because traffic characteristic is changed in process of sleep mode. Thus, setting the NISCF through Sleep Control Extended Header is more reasonable than negotiating the NISCF in sleep mode initiation.
Besides above mentioned point, if the value of initial sleep cycle needs to be changed based on QoS requirement, at that time, AMS or ABS can exchange AAI_SLP-REQ/RSP message. In that case, AMS or ABS can put proper value to Initial Sleep Cycle in AAI_SLP-REQ/RSP. In that sense, New Initial Sleep Cycle Flag (NISCF) needs to be optimized in the aspect of sleep cycle operation. 
After AMS receives the positive traffic indication, the next sleep cycle should be set depending on the traffic characteristic which occurred. For example, in case of short message, doubling of previous sleep cycle as the next SC is recommended rather than reset to initial sleep cycle for AMS’s power saving. Moreover, for this, Sleep Control Extended Header (SCEH) is more useful to indicate the next sleep cycle after positive traffic indication than AAI_SLP-REQ/RSP to reduce the signaling overhead.
3. Next Sleep Cycle Flag (NSCF)
As mentioned above, for optimizing the New Initial Sleep Cycle Flag (NISCF) into sleep cycle operation, we propose removing New Initial Sleep Cycle Flag (NISCF) in AAI_SLP-REQ/RSP message and adding the Next Sleep Cycle Flag (NSCF) in SCEH. Fig. 1 shows the sleep cycle operation based on NSCF. In case an AMS receives the SCEH with NSCF which indicates doubling of previous sleep cycle as the next sleep cycle. AMS applies changed sleep cycle as the next sleep cycle. 
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Figure 1. An example of Next Sleep Cycle Flag
4. Proposed Text
---------------------------------------------------------Start of the Text-----------------------------------------------------------

15.3.11 Sleep Mode

15.3.11.2.1 Sleep Cycle operations

[Modify the text to line 24, page 190]
The Sleep Cycle could be the different length according to the New Ini​tial Sleep Cycle Flag (NISCF) Next Sleep Cycle Flag (NSCF). If the NISCF is set to 0 then the Initial Sleep Cycle is always the same as the first Initial one. After ABS sends a positive indication to an AMS, ABS shall send a SCEH including NSCF. If the NSCF is set to 1 then next sleep cycle is doubled in previous sleep cycle.
When NISCF is set to 1, during sleep mode initiation the AMS negotiates with the ABS the new initial sleep cycle value to be used after positive traffic indicator. 
[Add proposed text to line 56, page 189]
The length of a Sleep Cycle may be changed implicitly. If there is negative indication in the traffic indica​tion message or if there is no data traffic during the Listening Window or there is indication which NSCF is set to 1 in the sleep control extended header, the AMS and ABS shall update the length of the Sleep Cycle as follows:

Current Sleep Cycle = min (2 x Previous Sleep Cycle, Final Sleep Cycle)………………….(x)
15.2.6.23 / 15.2.6.24 SLP-REQ/RSP
[Delete the NISCF from table 696 and 697]
Table 696/697 – the parameters of AAI_SLP-REQ/RSP
	Name
	Value
	Usage

	NISCF
	0~1
	New Initial sleep cycle indicator.

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b01 or 0b10.


15.2.2.2.6 Sleep Control Extended Header (SCEH)

[Add the NSCF from table 674]
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 = Sleep Cycle 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 == Sleep Cycle control) {
	
	

	Next Sleep Cycle Flag (NSCF)
	1
	0 = Reset to Initial Sleep Cycle
1 = min (2 x previous sleep cycle, Final Sleep Cycle)

	}
	
	

	}
	
	


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