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1. Introduction
This contribution proposes a new mechanism to signal the change in configuration parameters associated with sleep operation during a VoIP session with silence suppression. The proposed mechanisms can be used both for UL as well as the DL for VoIP sessions with silence suppression (in aGPS) when the conversation mode toggles from talk spurt to silence spurt and vice versa.
As specified in IEEE 802.16m/D2, AAI_SLP-REQ/RSP messages and/or the DSx messages are used to negotiate sleep parameters along with SCID codes and then adapt the listening window as per the traffic characteristics at the AMS for talk spurt and silence spurt as per [3].  During talk spurt, an AMS is engaged in a VoIP session sends/receives a VoIP packet every 20 ms. On the other hand, during its silent period it sends/receives a SID every 160 ms. Therefore, in order to maximize power saving the AMS’s sleep cycle should be 20 ms during talk spurt and 160 ms during silent period. It may be noted although such sleep mode parameter change can be easily implemented during mutual active and silence periods, it can also be used in the absence of mutual silence periods using special algorithms that is beyond the scope of this proposal. 

Currently, SLP-REQ/RSP message is used to indicate such change in sleep cycle. However, during a VoIP session where such transitions are frequent, use of SLP-REQ/RSP for sleep cycle switching results in significant overhead. Therefore, this proposal uses Sleep Control Header (SCH) and Sleep Control Extended Header (SCEH) to indicate the sleep cycle change. 
ABS can use the QoS parameter set switch bit of Service Specific BR without STID Header Format (15.2.2.3.3; Table-672 of [3]) to detect AMS’s transition from talk to silent spurt and vice versa. 
Example : QoS parameter set switch [Size (bit) = 1]
              0: primary QoS parameter set Corresponding to Talk spurt.

              1: secondary QoS parameter set Corresponding to Silence spurt.
When ABS detects that AMS is transitioning from active to silent spurt it sends SCH or SCEH indicating the SCID corresponding to the new sleep cycle parameters corresponding to silent spurt. Similarly, when the ABS detects that AMS is transitioning from silent to active spurt it sends SCH or SCEH indicating the SCID corresponding to the new sleep cycle parameters corresponding to active spurt. 

When an AMS detects that it is transitioning from active to silent spurt and vice versa, it uses the SCH or SCEH to request ABS to change its sleep cycle parameters. 

Although, the above proposed method of using SCH and SCEH for sleep cycle switch (SCID) has significant overhead reduction advantages for VoIP where such switching is frequent, this method can also be used during sessions with other types of traffic characteristics to reduce the signaling overhead. 

Thus the transition from talk to silent spurt and vice spurt can be used to signal the change in corresponding SCID code as per the negotiated sleep parameters known both at the AMS and ABS. In UL, when the AMS transmits the BR to the ABS with a toggle in the QoS Parameter Set. The ABS responds with the modified Sleep Control Header (SCH)/Sleep Control Extended Header (SCEH) which includes the SCID configuration change detail. 
On the DL, when the ABS detects a change in traffic characteristic of the aGPS service based VoIP and transmits modified Sleep Control Header (SCH)/Sleep Control Extended Header (SCEH) which includes the SCID configuration change detail to the AMS.
With respect to this proposed mechanism, this proposal adapts the Sleep Mode Configuration in accordance with the switching of VoIP conversation from Talk to Silence spurt or vice-versa with minimal control/signaling message overheads. This mechanism would completely avoid the use of multiple AAI_SLP-REQ (approx 45 bits), AAI_SLP-RSP (approx 67 bits) every time during a QoS parameter switch. This proposal uses the modified SCH/SCEH (approx 18 bits) on the DL from ABS to AMS.  Assuming the capacity of 220 voice sessions per 802.16m ABS per sector and frequency of mode changes once in a second, then the corresponding reclaimed capacity may be used for voice/data transport.

The following sample calculation assumes Byte aligned messages  
i) On UL (when both AAI_SLP-REQ and AAI_SLP-RSP are used)
Present mechanism in [3] =>     220 X (48 + 72) = 26400 bits/sec on an average. (45bits ( 48bts; 67 bits ( 72)  
Proposed mechanism       =>     220 X (24)         = 5280 bits/sec on an average.   (18bits ( 24 bits) 
ii)  On DL (if only AAI_SLP-RSP is used)

Present mechanism in [3] =>     220 X (72)        = 15840 bits/sec on an average.  
Proposed mechanism       =>     220 X (24)         = 5280 bits/sec on an average.
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3. Text proposal for inclusion in the P802.16m/D2
========================== Start of Proposed Text ==============================
[Editor’s note: modify Table 663 as follows]
Table 663: Sleep control header format

	Syntax
	Size (bit)
	Notes

	Sleep Control Header Format {
	
	

	FID 
	4
	Flow Identifier. This field indicates MAC signaling header 

	Type 
	4 
	MAC Signaling Header Type 

	SCEH sub-type
	1 2
	0 = Listening Window control 

1 = Resume Sleep Cycle Indication

00 = Listening Window control 

01 = Resume Sleep Cycle Indication

11= Sleep cycle configuration change

	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  7
	The value is only valid with Listening Window End or Extension is set to 0; LSB of frame sequence. Indicate the frame that extended listening window is terminated;

	} else if (SCEH sub-type == Listening Window Control == 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  7
	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 256 128).

	}
	
	

	}
	
	

	else (SCEH sub-type == Listening Window Control == Sleep cycle configuration change) {
	
	

	New sleep parameter configuration ID (SCID)
	4
	The sleep ID corresponds to the new sleep cycle parameters

	Start Frame Offset for  new sleep cycle configuration
	3
	Number of frames in the future from the frame containing this SCEH at which the sleep cycle switch will occur. Frame offset is value of this field plus one (i.e. range is 1 to 8).

	}
	
	

	}
	
	


[Editor’s note: modify Table 664 as follows]
Table 664: Sleep control extended header format

	Syntax
	Size (bit)
	Notes

	Sleep Control Header Format {
	
	

	FID 
	4
	Flow Identifier. This field indicates MAC signaling header 

	Type 
	4 
	MAC Signaling Header Type 

	SCEH sub-type
	1 2
	0 = Listening Window control 

1 = Resume Sleep Cycle Indication

00 = Listening Window control 

01 = Resume Sleep Cycle Indication

11= Sleep cycle configuration change

	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  7
	The value is only valid with Listening Window End or Extension is set to 0; LSB of frame sequence. Indicate the frame that extended listening window is terminated;

	} else if (SCEH sub-type == Listening Window Control == 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  7
	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 256 128).

	}
	
	

	}
	
	

	else (SCEH sub-type == Listening Window Control == Sleep cycle configuration change) {
	
	

	New sleep parameter configuration ID (SCID)
	4
	The sleep ID corresponds to the new sleep cycle parameters

	Start Frame Offset for  new sleep cycle configuration
	3
	Number of frames in the future from the frame containing this SCEH at which the sleep cycle switch will occur. Frame offset is value of this field plus one (i.e. range is 1 to 8).

	}
	
	

	}
	
	


[Editor’s Note: modify line 29-30 in page 228 in “15.2.16.2.4 Sleep Mode parameter update”]
The Sleep Cycle setting update may be accomplished by the AMS sending an AAI_SLP-REQ message or SCH/SCEH with request to re-activate a previously defined sleep cycle or change the sleep parameters of existing SCID.
[Editor’s Note: modify line 36/37 in page 228 in “15.2.16.2.4 Sleep Mode parameter update”]

Alternatively, the ABS may initiate a Sleep Cycle parameter change by sending an unsolicited AAI_SLP-RSP or SCH/SCEH message to the AMS.
========================== End of Proposed Text ==============================

PAGE  
1

