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Clarifications on idle mode operation in 16p AWD
1. Introduction
Idle mode operation for M2M enabled AMS is defined in [1] that allows M2M device-specific idle mode timer and longer paging cycle comparing with the values of paging cycle in [2] or [3]. 
However, current operation in [1] does not specify MAC control messages carrying the newly defined information or specific values for longer paging cycle. 
The maximum value of paging cycle is 512 superframes (about 10 seconds) in [3]. So we propose more values corresponding to 10 minutes, 1 hour or 1 day in an AAI-DREG-RSP message to support longer paging cycle than current paging cycle values in the message. 
To align with the longer paging cycle values, the length of superframe number that is a 12-bit value in P-SFH and S-SFH SP1 should be modified. It is because the superframe number as well as paging cycle is used to calculate AMS’s paging offset. So, we propose that AAI-SCD message carries the additional bits of superframe number and M2M enabled AMS gets the superframe number by decoding P-SFH, S-SFH SP1 and AAI-SCD message.
In addition, 802.16p TG considers providing M2M service for 16e-based system [2] as well as 16m-based system [3]. So the same concept of idle mode operation should be defined in 16e-based system that supports M2M applications.

2. Reference

[1] IEEE 802.16p-10/0018r1, IEEE P802.16p AWD
[2] IEEE Std 802.16-2009, Part 16: Air interface for broadband wireless access systems
[3] IEEE P802.16m/D12, Part 16: Air interface for broadband wireless access systems advanced air interface
3. Proposed Text Change
Adopt the following Remedies in IEEE 802.16p-10/0018r1.
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

[Remedy #1: Modify subclause 16.2.18.7(page 6, line 42) as below: ]

16.2.18.7 Idle mode for M2M application

When an M2M device enters idle mode, the M2M device shall follow the procedures defined in all other subsections of section 16.2.18 except the procedures described in this subclausesection.

If an M2M device requires the longer inactive interval, longer paging cycle can be provided for the M2M device during the idle mode initiation through AAI-DREG-REQ/AAI-DREG-RSP messages.
M2M device-specific Idle Mode Timer Idle mode timer for the M2M device may be assigned during idle mode initiation. In this case, the AAI-DREG-RSP message includes M2M device-specific Idle Mode Timer. When the M2M device receives the AAI-DREG-RSP message with M2M device-specific Idle Mode Timer, the M2M device shall perform location update prior to the expiration of the M2M device-specific Idle Mode Timer. At every location update including the paging group location update, the M2M device-specific Idle Mode Timer is reset to 0 and is restarted.
[Remedy #2: Add the followings on page 3, line 61: ]

16.2.3.22 AAI-DREG-RSP message
Change Table 699 as below:
Table 699 – AAI-DREG-RSP message format
	Field
	Size (bits)
	Value/Description
	Condition

	Action Code
	4
	Used to indicate the purpose of this message

0x00: AMS shall immediately terminate service with the ABS and should attempt network entry at another ABS

0x01: AMS shall listen to the current ABS but shall not transmit until a RES-CMD message or AAI-DREG-RSP message with action code 0x02 or 0x03 is received.

0x02: AMS shall listen to the current ABS but only transmit on the control connection.

0x03: AMS shall return to normal operation and may transmit on any of its active connections.

0x04: This option is valid in response to a AAI-DREG-REQ message with De-registration_Request_Code=0x00. The AMS shall terminate current Connected State with the ABS.

0x05: AMS shall begin idle mode initiation: a) to signal AMS to begin idle mode in unsolicited manner or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x06: This option is valid only in response to a AAI-DREG-REQ message with De-registration_Request_Code 0x01: a) to reject AMS-initiated idle mode request or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x07: This option is valid in response to a AAI-DREG-REQ message with De-registration_Request_Code= 0x01 to allow AMS-initiated idle mode request.

0x08: This option is valid only in response to an AAI-DREG-REQ message with De-registration_Request_Code 0x04 to allow retention of the AMS's connection information

0x09: This option is valid only in response to an AAI-DREG-REQ message with De-registration_Request_Code 0x04 to reject retention of the AMS's connection information.

0x10-0x15: reserved
	

	If (Action Code == 0x05) {
	
	
	

	Paging cycle
	4
	Used to indicate Paging cycle for the AMS

0x00: 4 superframes

0x01: 8 superframes

0x02: 16 superframes

0x03: 32 superframes

0x04: 64 superframes

0x05: 128 superframes

0x06: 256 superframes

0x07: 512 superframes

0x08: 32768 superframes

0x09: 262144 superframes

0x10: 4194304 superframes

0x1108-0x15: reserved
	0x08-0x10 may be additionally applied for M2M device.

	  Paging offset
	12
	Used to indicate Paging offset for the AMS.

Determines the superframe within the paging cycle from which the paging listening interval starts.

Shall be smaller than Paging cycle value.
	

	  M2M paging offset
	10
	Used to indicate the superframe within the paging cycle from which M2M device’s paging listening interval starts. The superframe is determined by adding the value of this parameter into the value of Paging offset parameter.
Shall be smaller than Paging cycle value.
	May be present in case that Paging cycle value is set to 0x08 or 0x09 or 0x10

	  Paging controller ID
	48
	Used to indicate Paging controller which manages and retains the AMS's idle mode information

0..248-1
	

	  Paging group ID
	16
	Used to indicate Paging group which the AMS is located in

0..216-1
	

	  Deregistration ID
	18
	Used to indicate Deregistration ID used to identify the AMS in idle mode

0..218-1
	Present when the S-SFH Network Configuration bit == 0b0

	  Idle Mode Retain Information element
	5
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. For each bit location, a value of 0 indicates the information for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated reentry control message shall be retained and managed.

Bit 0: Retain AMS service and operational information associated with AAI-SBC-REQ/RSP messages.

Bit 1: Retain AMS service and operational information associated with AAI-PKM-REQ/RSP messages.

Bit 2: Retain AMS service and operational information associated with AAI-REG-REQ/RSP messages.

Bit 3: Retain AMS service and operational information associated with network address.

Bit 4: Retain AMS state information. 

The information retained by setting bit 4 includes configuration of all Service Flows in the AMS as set by successful AAI-DSA and AAI-DSC transactions. In particular it includes FIDs and related description (QoS descriptors and CS classifier information)
	

	  REQ-Duration
	8
	Used to indicate waiting value for the AAI-DREG-REQ message with De-registration_Request_Code=0x01

0..28-1: measured in frames
	present if needed

	M2M device-specific Idle Mode Timer
	24
	AMS timed interval in frame to conduct location update. Timer recycles on successful idle mode location update.
	May present when an AMS with M2M application enters idle mode

	}
	
	
	

	If (Action Code == 0x06) {
	
	
	

	  REQ-Duration
	8
	Used to indicate waiting value for the AAI-DREG-REQ message with De-registration_Request_Code=0x01

0..28-1: measured in frames
	present if needed

	}
	
	
	

	If (Action Code == 0x07) {
	
	
	

	Paging cycle
	4
	Used to indicate Paging cycle for the AMS

0x00: 4 superframes

0x01: 8 superframes

0x02: 16 superframes

0x03: 32 superframes

0x04: 64 superframes

0x05: 128 superframes

0x06: 256 superframes

0x07: 512 superframes

0x08: 32768 superframes

0x09: 262144 superframes

0x10: 4194304 superframes

0x1108-0x15: reserved
	0x08-0x10 may be additionally applied for M2M device.

	  Paging offset
	12
	Used to indicate Paging offset for the AMS.

Determines the superframe within the paging cycle from which the paging listening interval starts.

Shall be smaller than Paging cycle value.
	

	  M2M paging offset
	10
	Used to indicate the superframe within the paging cycle from which M2M device’s paging listening interval starts. The superframe is determined by adding the value of this parameter into the value of Paging offset parameter.

Shall be smaller than Paging cycle value.
	May be present in case that Paging cycle value is set to 0x08 or 0x09 or 0x10

	  Paging controller ID
	48
	Used to indicate Paging controller which manages and retains the AMS's idle mode information

0..248-1
	

	  Paging group ID
	16
	Used to indicate Paging group which the AMS is located in

0..216-1
	

	  Deregistration ID
	18
	Used to indicate Deregistration ID used to identify the AMS in idle mode

0..218-1
	Present when the S-SFH Network Configuration bit == 0b0

	  Idle Mode Retain Information element
	5
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. For each bit location, a value of 0 indicates the information for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated reentry control message shall be retained and managed.

Bit 0: Retain AMS service and operational information associated with AAI-SBC-REQ/RSP messages.

Bit 1: Retain AMS service and operational information associated with AAI-PKM-REQ/RSP messages.

Bit 2: Retain AMS service and operational information associated with AAI-REG-REQ/RSP messages.

Bit 3: Retain AMS service and operational information associated with network address.

Bit 4: Retain AMS state information. 

The information retained by setting bit 4 includes configuration of all Service Flows in the AMS as set by successful AAI-DSA and AAI-DSC transactions. In particular it includes FIDs and related description (QoS descriptors and CS classifier information)
	

	M2M device-specific Idle Mode Timer
	24
	AMS timed interval in frame to conduct location update. Timer recycles on successful idle mode location update.
	May present when an AMS with M2M application enters idle mode

	}
	
	
	


[Remedy #3: Add the following changes on page 4, line 37:]

16.2.3.31 AAI-System Configuration Descriptor (SCD) Message

 Add a new parameter in Table 708 as follows:
	Field
	Size (bits)
	Value/Description
	Condition

	MSB of superframe number for AMS with M2M application
	10
	10 MSB of the remaining bit of SFN except LSB of SFN in P-SFH
	


[Remedy #4: Add the following changes after page 8, line 8:]

16.3.5.5.1.2 S-SFH IE

Change the field ‘MSB of superframe number’ in the Table 833 of section 16.3.5.5.1.2 as follows:
	Syntax
	Size (bit)
	Notes

	MSB of superframe number
	8
	Remaining bit of SFN except LSB of SFN in P-SFH

For AMS with M2M application, this field is interpreted as 8 LSB of the remaining bit of SFN except LSB of SFN in P-SFH.


[Remedy #5: Add a new subclause on page 2, line 3:]
Add a new subclause in 6.3.23 as follows:

6.3.23.10 MS idle mode for M2M application

M2M device-specific Idle Mode Timer for an MS may be assigned during idle mode initiation. In this case, the DREG-CMD message includes M2M device-specific Idle mode timer as 11.14.1. A network entity administering idle mode activity for the MS shall maintain idle mode system timer corresponding to M2M device-specific Idle mode timer to retain the MS’s service and operational information. When the MS receives the DREG-CMD message with M2M device-specific Idle mode timer, the MS shall periodically perform location update prior to the expiration of the M2M device-specific Idle mode timer. At every location update including the paging group location update, the M2M device-specific Idle mode timer is reset and is restarted. 
[Remedy #6: Add the following changes after page 2, line 14:]

11.14 DREG-CMD/REQ message encodings
Add a new TLV after Table in 11.14:
11.14.1 MS-specific Idle mode timer
	Name
	Type
	Length
	Value
	Scope

	M2M device-specific Idle mode timer
	53
	3
	MS timed interval in frame to conduct location update. Timer recycles on successful idle mode location update. 
	DREG-CMD


----------------------------------------------------- End of Proposed Text -----------------------------------------------------[image: image1.png]
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