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Sleep Mode Operations in IEEE 802.16m
Sunggeun Jin, Sungcheol Chang, Won-Ik Kim, and Chulsik Yoon
ETRI
1 Introduction
The Sleep Mode for the 802.16m is different from that of the 802.16e in several respects as summarized below:
· A single power saving class is allowed for a single MS

· The duration of sleep or listening windows changes depending on traffic patterns

· The characteristics of a power saving class can be reconfigured when necessary.

· The power saving mode can be stopped implicitly
In order to support the changes, we need to define new signaling messages accommodating the requirement. The proposed text gives procedures for the cases that power saving mode begins and stops. 

2 Text proposal for sleep mode operations
--------------------------------------- Start of Proposed Amendment Text -------------------------------------------------

15.2.x.x Sleep Mode
15.2.x.x.x Introduction
Sleep mode is a state in which an AMS conducts pre-negotiated periods of absence from the serving ABS air interface under the conditions that (1) there is no traffic to be served for a long time; (2) periodic real time traffic or (3) lightly loaded traffic is served; and (4) an AMS scans neighboring ABSs. A single AMS shall support a single power saving class in order to handle all active connections belonging to an AMS. While an AMS is in the sleep mode, the AMS is provided with a series of alternate listening window and sleep windows. The listening window is the time in which the AMS is available to exchange control signaling as well as data between itself and the ABS. Sleep window including listening window is the time when the AMS can power down its device, and hence, it is not possible to exchange control signaling and data. 
An AMS (or ABS) may request ABS (or AMS) to initiate sleep mode by transmitting MOB_SLP-REQ message when needed. AMS or ABS shall reply with MOB_SLP-RSP message in response to a MOB_SLP-REQ message. AMS and ABS negotiate the parameters for sleep mode by exchanging MOB_SLP-REQ. Furthermore, AMS and ABS may reconfigure the already-negotiated parameters by exchanging MOB_SLP-REQ/RSP messages even while sleep mode is activated. It is also possible to reconfigure the parameters of on-going power saving class when a new connection is established. In this case, the entity having requested the creation of the connection shall request to do that. 

The duration of sleep windows and listening windows may be adjusted within a sleep cycle. For the purpose, AMS and ABS shall negotiate whether such adjustment should be provided or not prior to the beginning of sleep mode. The adjustment includes the operations summarized by: 

· If HARQ retransmission is not completed in a listening window, the listening window may be extended until the completion of HARQ retransmission.

· If data transmission is not completed in a listening window, the listening window may be extended until transmitter’s buffer becomes empty.

· If transmission completes early within a listening window, the transmitter may request to terminate the listening window and begin sleep window.
· Activated PSC type-I may be deactivated with new traffic arrival.

Table xxx – MOB_SLP-REQ message format

	Syntax
	Size

(bit)
	Notes

	MOB_SLP-REQ_Message_format () {
	
	

	  Sleep_request
	1
	

	  If ( Sleep_request = 1 ) {
	
	

	    Definition
	1
	

	    Listening_window_extension_for_HARQ_
	1
	

	    Listening_window_extension_for_traffic
	1
	

	    Implicit_PSC_deactivation
	1
	

	    Start_frame_number
	TBD
	

	    TBD
	TBD
	

	     If ( Definition = 1 ) {
	
	

	         TBD
	TBD
	

	     }
	
	

	  }
	
	



Sleep_request


  0 = Deactivation of power saving class


  1 = Activation of power saving class


Definition


  0 = Definition of power saving class absent


  1 = Definition of power saving class present


Listening_window_extension_for_HARQ

  0 = Listening window extension for HARQ retransmission is not supported

  1 = Listening window extension for HARQ retransmission is supported


Listening_window_extension_for_traffic


  0 = Listening window extension for traffic is not supported


  1 = Listening window extension for traffic retransmission is supported

Implicit_PSC_deactivation

  0 = Implicit PSC deactivation is not supported

  1 = Implicit PSC deactivation is supported

Table xxx – MOB_SLP-RSP

	Syntax
	Size

(bit)
	Notes

	MOB_SLP-REQ_Message_format () {
	
	

	  Sleep_request_approved
	1
	

	  If ( Sleep_request_approved = 0 ) {
	
	If disapproved, the reasons are provided as follows

	    Definition
	1
	

	    Listening_window_extension_for_HARQ_approved
	1
	

	    Listening_window_extension_for_Traffic_approved
	1
	

	    Implicit_PSC_deactivation_approved
	1
	

	    Start_frame_number
	TBD
	

	    TBD
	TBD
	

	     If ( Definition = 1 ) {
	
	

	         TBD
	TBD
	

	     }
	
	

	  }
	
	



Sleep_request_approved

  0 = Disapproves activation /deactivation

  1 = Approves activation of power saving class


Definition


  0 = Definition of power saving class absent


  1 = Definition of power saving class present


Listening_window_extension_for_HARQ_approved

  0 = Disapproves listening window extension for HARQ retransmission request 

  1 = Approves listening window extension for HARQ retransmission request

Listening_window_extension_for_traffic_approved

  0 = Disapproves listening window extension for traffic request

  1 = Approves listening window extension for traffic retransmission request
Implicit_PSC_deactivation_approved

  0 = Disapproves implicit PSC deactivation request

  1 = Approves implicit PSC deactivation request
--------------------------------------- End of Proposed Amendment Text -------------------------------------------------

  


