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Modification of Sleep Mode Management Messages
Jaesun Cha, Juhee Kim, Soojung Jung, Eunkyung Kim, Hyun Lee, Kwangjae Lim, Chulsik Yoon
 ETRI
1 Introduction
According to the sleep mode procedure defined in the current draft, the negotiation of Sleep Cycle settings may be performed by the exchange of Service Flow management messages, which means that Sleep Cycle parameters may be negotiated before entering Sleep Mode. If an AMS wants to enter Sleep Mode using the predefined Sleep Cycle settings, it can notify an ABS of its intention using only SCID of the predefined Sleep Cycle settings. However, in the current draft, Sleep Cycle parameters are always included in AAI_SLP-REQ/RSP messages when entering Sleep Mode.
In addition, if an AMS requests a permission to enter Sleep Mode and a negotiation of Sleep Cycle parameters simultaneously, SCID shall be included only in AAI_SLP-RSP message because SCID is allocated by an ABS, not an AMS.
2 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
15.2.6.23 AAI_SLP-REQ
An AMS in Active Mode may use the AAI_SLP-REQ to request a permission to enter Sleep Mode. If the negotiation of Sleep Cycle setting was performed before entering Sleep Mode, the AMS transmits the AAI_SLP-REQ message with Operation = 0b001 (i.e. Enter Sleep Mode with previously negotiated Sleep Cycle setting) to request a permission to enter Sleep Mode. Otherwise, the AMS transmits the AAI_SLP-REQ with Operation = 0b010 (i.e. Enter Sleep Mode with a new Sleep Cycle setting). The AMS in Sleep Mode can change the Sleep Cycle setting by transmitting AAI_SLP-REQ with Operation = 0b011 (i.e. Change Sleep Cycle setting). The AMS in Sleep Mode can exit from Sleep Mode by transmitting AAI_SLP-REQ with Operation = 0b000 (i.e. Exit from Sleep Mode).

Table 696 – parameters of AAI_SLP-REQ

	Name
	Value
	Usage

	Operation
	0b000: Exit from Sleep Mode

0b001: Enter Sleep Mode with previously negotiated Sleep Cycle setting
0b010: Enter Sleep Mode with a new Sleep Cycle setting
0b011: Change Sleep Cycle setting
0b100: Switch Sleep Cycle setting
0b101~0b111: Reserved
	This indicates operation request type of AAI_SLP-REQ message

	SCID
	0~15
	Sleep Cycle ID. This field appears when Operation is 0b001, 0b011, or 0b100.

	TIMF
	0~1
	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

This field appears when Operation is 0b010 or 0b011.

	LWEF
	0~1
	Listening Window Extension Flag

This field appears when Operation is 0b010 or 0b011.

	NISCF
	0~1
	New Initial sleep cycle indicator

This field appears when Operation is 0b010 or 0b011.

	Start Frame Number
	0~63
	Least Significant 6 bits of Frame Number
This field appears when Operation is 0b010 or 0b011.

	Initial Sleep Cycle
	0~15
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames)

This field appears when Operation is 0b010 or 0b011.

	Final Sleep Cycle
	0~1023
	This indicates an assigned duration for the Initial Sleep Cycle (measured in frames)

This field appears when Operation is 0b010 or 0b011.

	Listening Window
	0~63
	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.

This field appears when Operation is 0b010 or 0b011.

	Listening subframe bitmap
	Each bit in the bitmap indicates: 
1:AMS wakes up at the specific subframes

0: AMS does not wake up at the specific subframes
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake.

The size of the bitmap equal to the number of subframes of a frame. Bit #0 is mapped to the first subframe.
This field appears when Operation is 0b010 or 0b011.

	New Initial Sleep Cycle
	0~31
	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.

This field appears when Operation is 0b010 or 0b011and NISCF equals to 1.

	T_AMS
	0~31
	This timer is for Listening Window Extension of AMS.
This field appears when Operation is 0b010 or 0b011 and LWEF equals to 1.


Parameters shall be as follows
Operation

This indicates operation request type of AAI_SLP-REQ message.

0b000 = AAI_SLP-REQ message is transmitted to exit from Sleep Mode
0b001 = AAI_SLP-REQ message is transmitted to enter Sleep Mode with previously negotiated Sleep Cycle setting
0b010 = AAI_SLP-REQ message is transmitted to enter Sleep Mode with a new Sleep Cycle setting
0b011 = AAI_SLP-REQ message is transmitted to change the Sleep Cycle setting
0b100 = AAI_SLP-REQ message is transmitted to switch Sleep Cycle setting which has been negoti​ated since the AMS entered Sleep Mode
SCID

Assigned Sleep Cycle identifier. The ID shall be unique within the AMS. This ID may used in fur​ther 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 posi​tive 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 dur​ing 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. If LWEF =1, it shall be included in AAI_SLP-REQ.
15.2.6.24 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 mes​sage before the duration, indicated by the REQ_duration in AAI_SLP-RSP with Response_Code = 0b10 (i.e. Disapproval of AAI_SLP-REQ), expires.

Table 697 – parameters of AAI_SLP-RSP
	Name
	Value
	Usage

	Response_Code
	0b00: Request by ABS in Unsolicited manner

0b01: Approval of AAI_SLP-REQ
0b10: Disapproval of AAI_SLP-REQ
0b11: Reserved
	This indicates response type of AAI_SLP-RSP message

	Operation
	0b000: Exit from Sleep Mode

0b001: Enter Sleep Mode with previously negotiated Sleep Cycle setting
0b010: Enter Sleep Mode with a new Sleep Cycle setting
0b011: Change Sleep Cycle setting
0b100: Switch Sleep Cycle setting
0b101~0b111: Reserved
	This indicates operation request type of AAI_SLP-RSP message.
This field appears when Response_Code is 0b00 or 0b01.

	SCID
	0~15
	Sleep Cycle ID. 
This field appears when Response_Code is 0b00 or 0b01 and Operation is not 0b000.

	TIMF
	0~1
	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

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	LWEF
	0~1
	Listening Window Extension Flag

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	NISCF
	0~1
	New Initial sleep cycle indicator

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	Start Frame Number
	0~63
	Least Significant 6 bits of Frame Number

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	Initial Sleep Cycle
	0~15
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames)

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	Final Sleep Cycle
	0~1023
	This indicates an assigned duration for the Initial Sleep Cycle (measured in frames)

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	Listening Window
	0~63
	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.

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	Listening subframe bitmap
	Each bit in the bitmap indicates: 

1:AMS wakes up at the specific subframes

0: AMS does not wake up at the specific subframes
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake.

The size of the bitmap equal to the number of subframes of a frame. 
This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b010 or 0b011.

	SLPID
	0~1023
	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.

This field appears when Response_Code is 0b00 or 0b01, Operation is 0b010 or 0b011 and TIMF equals to 1.

	New Initial Sleep Cycle
	0~31
	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.

This field appears when Response_Code is 0b00 or 0b01, Operation is 0b010 or 0b011 and NISCF equals to 1.

	T_AMS
	0~31
	This timer is for Listening Window Extension of AMS.

This field appears when Operation is 0b010 or 0b011 and LWEF equals to 1.

	REQ_duration
	0~255
	Waiting value for the AAI_SLP-REQ message retransmission, which is the Least Significant 8 bits of Frame Number.

This field appears when Response_Code is 0b10.


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.

0b000 = Approves/Requests the exit from Sleep Mode

0b001 = Approves/Requests entrance to Sleep Mode with a previously negotiated Sleep Cycle setting
0b010 = Approves/Requests entrance to Sleep Mode with a new Sleep Cycle setting
0b011 = Approves/Requests the change of an existing Sleep Cycle Setting

0b100 = 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 fur​ther 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 dur​ing 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. If LWEF =1, it shall be included in AAI_SLP-RSP.

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

  


