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ASN Format for MAC Management Messages for Sleep Operation in IEEE 802.16m (16.2.3)

Joey Chou, Shantidev Mohanty

Intel Corporation
1. Introduction
The existing format of MAC management messages used for sleep operation in D4 is in ASN format. This contribution proposes ASN format for MAC management messages used for sleep operation in IEEE 802.16m. 
2. Proposed Text

Text proposal for inclusion in the P802.16m/D4
========================== Start of Proposed Text ==============================
[Note to Editor Change 1: Replace Table “Table 701—parameters for AAI_ SLP-REQ” in section 16.2.3, starting from line 38, page 103 as with the following Table]
Table 701 – parameters for AAI_SLP-REQ
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	MAC control message type
	NA

	M
	Operation
	2
	This indicates operation request type of AAI_SLP-REQ message

0b00 : Exit from Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting
	NA

	O
	SCID
	3
	Sleep Cycle ID. 

0~15
	When (operation != 0b00) || (operation != 0b11)

	O
	Start Frame Number
	6
	0~63
	When (operation != 0b00)

	O
	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

0~1
	When (operation == 0b01 || operation == 0b10)

	O
	LWEF
	1
	Listening window Extension Flag.

0~1
	When (operation == 0b01 || operation == 0b10)

	O
	NSCF
	2
	Next sleep cycle indicator.

0b00 = Reset to Initial Sleep Cycle

0b01 = min (2 x previous sleep cycle, Final Sleep Cycle)

0b10 = Reset to another Initial Sleep Cycle value

0b11 = Reserved

0b00 ~ 0b11
	When (operation == 0b01 || operation == 0b10)

	O
	Initial Sleep Cycle
	4
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).

0~15
	When (operation == 0b01 || operation == 0b10)

	O
	Final Sleep Cycle
	10
	This indicates assigned duration for the Final Sleep Cycle (measured in frames).

0~1023
	When (operation == 0b01 || operation == 0b10)

	O
	Listening Window
	6
	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.

0~63
	When (operation == 0b01 || operation == 0b10)

	O
	Listening subframe bitmap
	1
	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 AAI subframes of a frame. Bit #0 is mapped to the first AAI subframe..

Each bit in the bitmap indicates:

1: AMS wakes up at the specific AAI subframe

0: AMS does not wake up at the specific AAI subframe
	When (operation == 0b01 || operation == 0b10)

	O
	New Initial Sleep Cycle
	5
	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 may be reset to Initial Sleep Cycle or may be updated to min (2 x Previous Sleep Cycle, Final Sleep Cycle).

0~31
	When (operation == 0b01 || operation == 0b10) && (NSCF == 0b10)

	O
	T_AMS
	5
	This timer is for Listening Window Extension of AMS.

0~31
	When (operation == 0b01 || operation == 0b10) && (LWEF == 1)

	
	
	
	
	


Table : AAI_SLP-RSP

[Note: I observed that Operation code == 11 is never used in this message]

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	MAC control message type
	NA

	M
	Response_Code
	2
	This indicates response type of AAI_SLP-RSP message.

0b00 : Request by ABS in Unsolicited manner

0b01 : Approval of AAI_SLP-REQ

0b10 : Rejection of AAI_SLP-REQ

0b11 : Reserved
	NA

	O
	Operation
	2
	This indicates operation type of AAI_SLP-RSP message.

0b00 : Exit Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting
	When (Response_Code == 0b00 || Response_Code == 0b01) 

	O
	SCID
	3
	Sleep Cycle ID

0~15
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation != 0b00)

	O
	CQI_Operation
	2
	0: the CQICH assigned to the AMS is kept

1: the CQICH is de-allocated at the frame specified by Start_Frame_Number

2: the CQICH is automatically de-allocated

at the beginning of the sleep window

whenever the CQICH is newly assigned to the AMS during the Listening Window

0~3
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation != 0b00)

	O
	Start Frame Number
	6
	Least Significant 6 bits of Frame Number.

0~63
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation != 0b00)

	O
	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
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	LWEF
	1
	Listening window Extension Flag

0~1
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	NSCF
	2
	Next sleep cycle indicator.

0b00 = Reset to Initial Sleep Cycle

0b01 = min (2 x previous sleep cycle, Final Sleep Cycle)

0b10 = Reset to another Initial Sleep Cycle value

0b11 = Reserved

0b00~0b11
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	Initial Sleep Cycle
	3
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).

0~15
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	Final Sleep Cycle
	10
	This indicates assigned duration for the Final Sleep Cycle (measured in frames).

0~1023
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	Listening Window
	6
	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.

0~63
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	Listening subframe bitmap
	1
	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 AAI subframes of a frame.

Each bit in the bitmap indicates:

1: AMS wakes up at the specific AAI subframe

0: AMS does not wake up at the specific AAI subframe
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10)

	O
	SLPID
	10
	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.

0~1023
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10) && (TIMF == 1)

	O
	New Initial Sleep Cycle
	6
	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 may be reset to Initial Sleep Cycle or may be updated to min (2 x Previous Sleep Cycle, Final Sleep Cycle).

0~63
	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10) && (NSCF == 0b10)

	O
	T_AMS
	5
	This timer is for Listening Window Extension of AMS.

0~31


	When (Response_Code == 0b00 || Response_Code == 0b01) && (Operation == 0b01 ||  Operation == 0b10) && (LWEF == 1)

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

0~255
	When (Response_Code == 0b10) 


Table : AAI_TRF-IND

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	MAC control message type
	NA

	M
	FRMT
	1
	This indicates type of Traffic Indication in AAI_TRF-IND message.

0 : It indicates the SLPID bitmap-based traffic

indication

1: It indicates the SLPID-based traffic

indication
	NA

	O
	SLPID Group Indication Bitmap
	32
	It indicates the existence of each

SLPID group

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.
	When FRMT ==0

	O
	Traffic indication bitmap
	N*32
	It indicates the traffic indication for

32 AMSs in each SLPID group

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
	When FRMT ==0

	O
	Num_of_SLPIDs
	6
	It indicates the number of SLPID

included in AAI_TRF-IND message

0~63
	When FRMT ==1

	O
	SLPID
	10
	Each SLPID is used to indicate the

positive traffic indication for an

AMS

0~1023
	When FRMT ==1


Table : AAI_TRF_IND-REQ

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	MAC control message type
	NA

	M
	Frame_Number
	4
	This indicates the least significant 4

bits of frame number in which the

AMS expected to receive the

AAI_TRF-IND.

0~15
	


Table : AAI_TRF_IND-RSP

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	MAC control message type
	NA

	M
	Frame_Number
	4
	This indicates the least significant 4

bits of frame number.

0~15
	

	M
	Traffic_Indication
	1
	It indicates the traffic indication which the ABS has transmitted to the AMS.

0: Negative Traffic Indication

1: Positive Traffic Indication
	


========================== End of Proposed Text ==============================
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