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Introduction
This contribution provides detailed message format of AAI_SLP-REQ/RSP, AAI_TRF-IND, and AAI_TRF_IND-REQ/RSP which are compliant with AWD .
Proposed Text #1
Add following sections in the AWD.
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------
15.2 Medium access control

15.2.4 AAI MAC Management Messages
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

	Name
	Value
	Usage

	Operation
	0b00 : Exit from Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting
	This indicates operation request type of AAI_SLP-REQ message

	SCID
	0~15
	Sleep Cycle ID. This field appears when Operation is not 0b00.

	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 0b01 or 0b10.

	LWEF
	0~1
	Listening window Extension Flag.

This field appears when Operation is 0b01 or 0b10.

	NISCF
	0~1
	New Initial sleep cycle indicator.

This field appears when Operation is 0b01 or 0b10.

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

This field appears when Operation is 0b01 or 0b10.

	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 0b01 or 0b10.

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

This field appears when Operation is 0b01 or 0b10.

	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 0b01 or 0b10.

	Listening sub-frame bitmap
	Each bit in the bitmap indicates:

1: AMS wakes up at the specific subframe

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

The size of the bitmap equals to the number of subframes of a frame. Bit #0 is mapped to the first subframe.

This field appears when Operation is 0b01 or 0b10.

	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 0b01 or 0b10 and NISCF equals to 1.

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

This field appears when Operation is 0b01 or 0b10 and LWEF equals to 1.


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. If LWEF =1, it shall be included in AAI_SLP-RSQ.

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

	Name
	Value
	Usage

	Response_Code
	0b00 : Request by ABS in Unsolicited manner

0b01 : Approval of AAI_SLP-REQ

0b10 : Rejection of AAI_SLP-REQ

0b11 : Reserved
	This indicates response type of AAI_SLP-RSP message.

	Operation
	0b00 : Exit Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting
	This indicates operation 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 0b00.

	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 0b01 or 0b10.

	LWEF
	0~1
	Listening window Extension Flag..

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

	NISCF
	0~1
	New Initial sleep cycle indicator.

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

	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 0b01 or 0b10.

	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 0b01 or 0b10.

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

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

	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 0b01 or 0b10.

	Listening sub-frame bitmap
	Each bit in the bitmap indicates:

1: AMS wakes up at the specific subframe

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

The size of the bitmap equals to the number of subframes of a frame.

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

	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 0b01 or 0b10 and TIMF equals to 1.

	New Initial Sleep Cycle
	0~63
	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 0b01 or 0b10 and NISCF equals to 1.

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

This field appears when Operation is 0b01 or 0b10 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.


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. If LWEF =1, it shall be included in AAI_SLP-RSP.

15.2.4.(X+2) AAI_TRF-IND

This message, when present, is sent from the ABS to the AMSs. The message is sent in the first frame of AMS’ Listening Window. An AMS, that has not been assigned a SLPID, shall ignore this message. The message indicates whether there is DL traffic for AMSs addressed by the AAI_TRF-IND message. 

There are two formats for the AAI_TRF-IND message, indicated by the FMT field. When FMT = 0, and if the AMS does not find its own SLPID-Group Indication bit-map or Traffic Indication bit-map, the AMS shall consider it as a negative indication and may go back to sleep. When FMT = 1, and if the AMS does not find its own SLPID in the AAI_TRF-IND message, the AMS shall consider it as a negative indication and may go back to sleep .
Table X+2— AAI_TRF-IND message format

	Name
	Value
	Usage

	FMT
	0 : It indicates the SLPID bitmap-based traffic indication
1: It indicates the SLPID-based traffic indication
	This indicates type of Traffic Indication in AAI_TRF-IND message.

	SLPID Group Indication Bitmap
	32bits
N-th bit of SLPID-Group Indication Bitmap [MSB corresponds to N = 0] is allocated to SLPID Group that includes AMS with SLPID values from N*32 to N*32+31
0: There is no traffic for any of the 32 AMSs that belong to the SLPID-Group 
1: There is traffic for at least one AMS in SLPID-Group.
	This field appears when FMT is set to 0.
It indicates the existence of each SLPID group

	Traffic Indication Bitmap
	Multiple of 32bits (i.e. 0 ~ 32*32bits)

Each Traffic Indication bitmap comprises multiples of 32-bit long Traffic Indication units. A Traffic Indication unit for 32 SLPIDs is added to AAI_TRF-IND message whenever its SLPID Group is set to 1
32 bits of Traffic Indication Unit (starting from MSB) are allocated to AMS in the ascending order of their SLPID values: 
0: Negative indication
1: Positive indication
	This field appears when FMT is set to 0.
It indicates the traffic indication for 32 AMSs in each SLPID group

	Num_of_SLPIDs
	0~63
	This field appears when FMT is set to 1.
It indicates the number of SLPID included in AAI_TRF-IND message

	SLPID
	0~1023
	This field appears when FMT is set to 1.
Each SLPID is used to indicate the positive traffic indication for an AMS


Parameters shall be as follows

FMT

The FMT field indicates one of the SLPID bit-map based format and the SLPID based format.

SLPID-Group Indication Bitmap

SLPIDs from 0 to 1023 are divided into 32 SLPID-Groups. Therefore, the respective SLPID-Group has the range as follows: SLPID-Group#0 (MSB) corresponds to SLPID = 0…31. SLPID-Group #1 corresponds to SLPID = 32…63. … SLPID-Group#31 corresponds to SLPID = 992…1023. SLPID-Group Indication Bitmap is a 32-bit field where each bit is assigned to the respective SLPID-Group. In other words, the MSB in the field is assigned to SLPID-Group#0, and subsequent bit relates to SLPID-Group #1, etc. The n-th bit (bn), n = 0~31, of SLPID-Group Indication Bitmap shall be interpreted in the following manner: bn = 0 means that there is no traffic for all the 32 AMS belonging to SLPID-Group #n. In this case, the AMS in sleep mode belonging to SLPID-Group #n may return to sleep mode. bn = 1 means that there exists traffic for one or more AMS belonging to SLPID-Group #n. In this case, the AMS in sleep mode belonging to SLPID-Group #n shall read its own Traffic Indication bit-map in AAI_TRF-IND message.

Traffic Indication bit-map

The Traffic Indication bit map comprises the multiples of 32-bit long Traffic Indication Unit for every SLPID-Group with SLPID-Group indication bit = 1. Bits in a 32-bit Traffic Indication unit (starting from MSB) are allocated to AMS to in ascending order of SLPIDs. Each bit signals traffic information for the corresponding AMS as follows: 

0: Negative indication 

1: Positive indication

Num_of_SLPID

 The number of SLPID with positive indication.

SLPID 

The SLPID for AMS which has DL pending traffic. 
The AAI_TRF-IND may include the following parameters at end of AAI_SLP-REQ message 

SLPID_Update (see xxx)

The SLPID_Update provides a shorthand method for changing the SLPID used by the AMS in sleep mode operation. The SLPID_Update specifies a new SLPID that replaces an old SLPID. The SLPID_Update may contain multiple pairs of Old and New SLPID values for the AMSs. Those SLPID update will be applied from next Listening Window

15.2.4.(X+3) AAI_TRF_IND-REQ

If the TIMF is set to 1, the AMS shall receive AAI_TRF-IND message in the first frame during its own Listening Window. However, if the traffic indication message is lost or otherwise not detected by the AMS, the AMS shall stay awake for the rest of the Listening Window. If the AMS receives any unicast data during the listening window, then it shall assume that the traffic indication was positive. If the AMS receives neither the traffic indication mes​sage nor any unicast data in the Listening Window, the AMS shall send an AAI_TRF_IND-REQ message to the ABS in order to ask which kind of traffic indication (i.e. positive or negative traffic indication) the ABS sent to it. The ABS shall respond to the AMS by sending an AAI_TRF_IND-RSP with traffic indication for the AMS.

Table X+3—AAI_TRF_IND-REQ message format

	Name
	Value
	Usage

	Frame_Number
	0~15
	This indicates the least significant 4 bits of frame number in which the AMS expected to receive the AAI_TRF-IND.


Parameters shall be as follows

Frame_Number
This indicates the least significant 4 bits of frame number in which the AMS expected to receive the AAI_TRF-IND.

15.2.4.(XX+4) AAI_TRF_IND-RSP

When the ABS receives AAI_TRF_IND-REQ message from an AMS, the ABS shall respond to the AMS by sending AAI_TRF_IND-RSP message with the traffic indication for the AMS. When the AMS receives AAI_TRF_IND-RSP from the ABS, the AMS shall update the current Sleep Cycle based on the Traffic_Indication in the AAI_TRF_IND-RSP.
Table X+4—AAI_TRF_IND-RSP message format

	Name
	Value
	Usage

	Frame_Number
	0~15
	Least Significant 4 bits of Frame number

	Traffic_Indication
	0: Negative Traffic Indication

1: Positive Traffic Indication
	It indicates the traffic indication which the ABS has transmitted to the AMS


Parameters shall be as follows

Frame_Number
This indicates the least significant 4 bits of frame number in which the ABS sent the AAI_TRF-IND message to the AMS.

Traffic_Indication
This indicates the traffic indication of which the ABS informed the AMS in the specified frame number.
0 = the ABS sent the negative traffic indication to the AMS in the frame
1 = the ABS sent the positive traffic indication to the AMS in the frame
------------------------------------------------------ End of Proposed Text ------------------------------------------------------

  


