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Introduction

In Cairo meeting, basic operations of sleep mode are agreed and defined in Section 15.2.16.2.1 of AWD [1]. The sleep-cycle based operation concept is adopted in 802.16m and the associated parameters include: initial sleep cycle, final sleep cycle, default listening window and starting frame offset. And, the concept of variable listening window length (i.e., LWEF) and the optimization of MOB_TRF-IND transmission (i.e., TIMF) are also considered. In this contribution, we propose the message formats of MOB_SLP-REQ/RSP to facilitate the agreed sleep mode operation.
Proposed AWD Text Changes

Remedy 1

On the 16m AWD 80216m-09_0010r2, page94, line 36, make the following changes to subsection 15.2.16.3:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

15.2.16.4 message formats of sleep mode operation
15.2.16.4.1 AAI_SLP-REQ
An AMS in Active Mode may use the AAI_SLP-REQ message with Request_Code = 0b01(i.e. Enter Sleep Mode) to request a permission to enter Sleep Mode. The AMS in Sleep Mode can change the sleep mode settings by transmitting AAI_SLP-REQ with Operation = 0b10 (i.e. Change Sleep Mode settings). The AMS in Sleep Mode can exit from Sleep Mode by transmitting AAI_SLP-REQ with Operation = 0b00 (i.e. Exit from Sleep Mode).
Table X—AAI_SLP-REQ message format
	Syntax
	Size (bit)
	Notes

	AAI_SLP-REQ message_format() {
	—
	—

	Management Message Type = X
	8
	—

	Operation
	2
	0b00 : Exit from Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting

	if(Operation != 0b00) {
	—
	—

	SCID
	3
	Sleep Cycle ID

	if(Operation != 0b11) {
	
	

	TIMF
	1
	Traffic Indication Message Flag
0 : AAI_TRF-IND message is not sent for the AMS
1 : AAI_TRF-IND message is sent to the AMS during every Listening Window

	LWEF
	1
	

	NISCF
	1
	New Initial sleep cycle indicator

	Start Frame Number
	6
	Least Significant 6 bits of Frame Number

	Initial Sleep Cycle
	4
	—

	Final Sleep Cycle
	10
	—

	Listening Window
	6
	—

	Listening sub-frame bitmap
	8
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake
0xF: AMS shall remain awake during entire sub-frames in each frame during Listening Window

	If(NISCF == 1) {
	
	

	New Initial Sleep Cycle
	6
	

	}
	
	

	If(LWEF ==1) {
	
	

	T_AMS
	TBD
	

	}
	
	

	Padding
	Variable
	Padding bits to ensure byte aligned.

	}
	
	

	}
	—
	—

	}
	—
	—


Parameters shall be as follows

Operation

This indicates operation request type of AAI_SLP-REQ message.

0b00 = AAI_SLP-REQ message is transmitted to exit from sleep Mode

0b01 = AAI_SLP-REQ message is transmitted to enter sleep Mode

0b10 = AAI_SLP-REQ message is transmitted to change the sleep Cycle change

0b10 = AAI_SLP-REQ message is transmitted to switch Sleep Cycle setting which has been negotiated since the AMS entered Sleep Mode

SCID
Assigned Sleep Cycle identifier. The ID shall be unique within the AMS. This ID may used in further AAI_SLP-REQ/RSP message for changing/switching the Sleep Cycle setting
LWEF

Listening window Extension Flag. If LWEF = 0, indicates that the Listening window is of fixed duration. Otherwise, it is extensible.
TIMF
1 = ABS is requested to transmit an AAI_TRF-IND message during the AMS’s Listening Window. When the ABS has DL pending unicast traffic for the AMS, the ABS shall inform the AMS of positive traffic indication via AAI_TRF-IND message.

0 = Traffic Indication via AAI_TRF-IND is not required
NISCF
This indicates the inclusion of New Initial Sleep Cycle in AAI_SLP-REQ message.

Start_Frame_Number

Start frame number for first Sleep Cycle. This represents the 6 significant bits of frame number in which AMS wants to enter the first sleep state in Sleep Mode.  .

Initial_Sleep_Cycle

This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).
Final Sleep Cycle

This indicates assigned duration for the Final Sleep Cycle (measured in frames).
Listening_Window

Assigned duration of AMS’s default Listening Window (measured in frames). This Listening_Window may be extended as long as there is UL/DL data traffic between AMS and ABS when Listening Window Extension is enabled

Listening sub-frame bitmap

The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake. Most significant bit is mapped to the 1st subframe.

If this value is set to 0xF, the AMS shall remain awake during entire sub-frames in each frame during Listening Window. When TIMF = 1, AAI_TRF-IND shall be transmitted in the subframe of the first frame which is set to 1 in the bitmap.

New Initial Sleep Cycle
When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value. Otherwise, the current Sleep Cycle shall be reset to Initial Sleep Cycle.
T_AMS
This timer is required in AMS for Listening Window Extension
15.2.16.4.1 AAI_SLP-RSP
The AAI_SLP-RSP message shall be sent from ABS to an AMS in response to an AAI_SLP-REQ message. The ABS may send the AAI_SLP-RSP message in unsolicited manner with Response_Code = 0b00 (i.e. Request by ABS in Unsolicited manner).
If the request sent by an AMS is rejected by an ABS, the AMS shall not retransmit the AAI_SLP-REQ message before the duration, indicated by the REQ_duration in AAI_SLP-RSP with Response_Code = 0b10 (i.e. Rejection of AAI_SLP-REQ), expires.

Table X+1— AAI_SLP-RSP message format

	Syntax
	Size (bit)
	Notes

	AAI_SLP-RSP_message_format() {
	—
	—

	Management Message Type = X+1
	8
	—

	Response_Code
	2
	0b00 : Request by ABS in Unsolicited manner

0b01 : Approval of AAI_SLP-REQ

0b10 : Rejection of AAI_SLP-REQ

0b11 : Reserved

	if(Response_Code == 0b00 || Response_Code == 0b01) {
	
	

	Operation
	2
	0b00 : Exit Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode
0b11 : Switch Sleep Cycle setting

	if(Operation != 0b00) {
	—
	—

	SCID
	
	Sleep Cycle ID

	if(Operation != 0b11) {
	
	

	TIMF
	1
	0 : Traffic Indication via AAI_TRF-IND message is disabled
1 : Traffic Indication via AAI_TRF-IND message is enabled

	LWEF
	1
	

	NISCF
	
	

	Start_Frame_Number
	6
	Least Significant 6 bits of Frame Number

	Initial Sleep Cycle
	8
	——

	Final Sleep Cycle
	10
	—

	Listening Window
	6
	—

	Listening sub-frame bitmap
	8
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake
0xF: AMS shall remain awake during entire sub-frames in each frame during Listening Window

	if(TIMF == 1) {
	
	

	SLPID
	10
	——

	}
	
	

	If(NISCF == 1) {
	
	

	New Initial Sleep Cycle
	6
	

	}
	
	

	}
	—
	—

	}
	
	

	}
	
	

	else if (Response_Code == 0b10) {
	—
	

	REQ_duration
	8
	Least Significant 8 bits of Frame Number

	}
	—
	

	If(LWEF==1) {
	
	

	T_AMS
	TBD
	

	}
	
	

	Padding
	variable
	Padding bits to ensure byte aligned.

	}
	—
	—


Parameters shall be as follows

Response_Code

This indicates response type of AAI_SLP-RSP message.

0b00 = AAI_SLP-RSP message is transmitted in unsolicited manner

0b01 = AAI_SLP-RSP message is transmitted to approve the request sent by AMS

0b10 = AAI_SLP-RSP message is transmitted to reject the request sent by AMS

Operation

This indicates operation type of AAI_SLP-RSP message.

0b00 = Approves/Requests the exit from sleep Mode

0b01 = Approves/Requests entrance to sleep Mode

0b10 = Approves/Requests the change of an existing Sleep Cycle Setting

0b10 = Approves/Requests the switch of a Sleep Cycle setting which has been negotiated since the AMS entered Sleep Mode

SCID
Assigned Sleep Cycle Identifier. The ID shall be unique within the AMS. This ID may used in further AAI_SLP-REQ/RSP message for changing/switching the Sleep Cycle setting
LWEF
Listening window Extension Flag. If LWEF = 0, indicates that the Listening window is of fixed duration. Otherwise, it is extensible.
TIMF
1 = ABS will transmit an AAI_TRF-IND message during an AMS’s Listening Window. When the ABS has DL pending data traffic for the AMS, the ABS shall inform the AMS of positive traffic indication via AAI_TRF-IND message.

0 = Traffic Indication via AAI_TRF-IND is disabled

NISCF
This indicates the inclusion of New Initial Sleep Cycle in AAI_SLP-RSP message.

Start_Frame_Number

Start frame number for first sleep window. This represents the 6 significant bits of frame number in which AMS enters the first sleep state in Sleep Mode. The frame designated by Start_Frame_Number shall be the first frame of a certain Super Frame.

Initial_Sleep_Cycle

This indicates an assigned duration for the initial sleep cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).

Final Sleep Cycle

This indicates assigned duration for the final sleep cycle (measured in frames).

Listening_Window

Assigned Duration of AMS’s default Listening Window (measured in frames). Listening_Window may be extended as long as there is UL/DL data traffic between AMS and ABS when Listening Window Extension is enabled.

Listening sub-frame bitmap

The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake. Most significant bit is mapped to the 1st subframe.

If this value is set to 0xF, the AMS shall remain awake during entire sub-frames in each frame during Listening Window. When TIMF = 1, AAI_TRF-IND shall be transmitted in the subframe of the first frame which is set to 1 in the bitmap.

SLPID

This is an identifier assigned by the ABS when TIMF is set to 1. This ID shall be unique within an ABS. The other AMS shall not be assigned the same ID and SLP Group ID while the AMS is still in sleep mode.

REQ-duration

Waiting value for the AAI_SLP-REQ message retransmission (measured in MAC frames) when AMS’s request is rejected by ABS: the AMS may retransmit the AAI_SLP-REQ message after at least the frame designated by REQ-duration.
New Initial Sleep Cycle
When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value. Otherwise, the current Sleep Cycle shall be reset to Initial Sleep Cycle.
T_AMS
This timer is required in AMS for Listening Window Extension

------------------------------------------------------  Text End  ---------------------------------------------------------------
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