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Comment on AWD Idle Mode Messages 
Giwon Park, Kiseon Ryu, Yongho Kim, Jin Sam Kwak
LG Electronics.

1. Introduction
This contribution includes the proposed texts for idle mode sections to be in the 802.16m Amendment. The technical texts and ToCs are inherited from the 802.16m SRD [1], 802.16m SDD [2], and the 802.16 Rev2/D9 [3]. In this contribution, amendment text including several idle mode messages and illustrations is proposed for the idle mode section in which 16m members have enough consensus.

2. Rationale/Motivation of modifications 
This contribution modified the AWD by adding the detailed descriptions for the following issues.
· Idle mode messages and parameters
AAI_DREG-REQ/RSP, AAI_RNG-REQ/RSP for LU, AAI_PAG-ADV, PGID Information

3. References
[1] IEEE 802.16m-07/002r8, “802.16m System Requirements Document (SRD)” 

[2] IEEE 802.16m-08/003r9a, “The Draft IEEE 802.16m System Description Document”

[3] IEEE P802.16 Rev2 / D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” January. 2009.

[4] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”

4. Text proposal for the 802.16m amendment
[Add the following text in the section 15.2.5]
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.5 AAI MAC Management Messages
15.2.5.x AAI_DREG-REQ

An AMS may send a AAI_DREG-REQ message to a ABS in order to notify the ABS of AMS deregistration from normal operation service from the ABS. The AAI_DREG-REQ message includes one of the following parameters:
1) De-registration Request Code

2) Paging Cycle Request

3) AMS mobility Information
An AMS may inform its mobility (slow, medium, fast) when the AMS enters the idle mode. The AMS mobility information may be used to assign paging group(s) to the AMS.
Table xx. AMS Mobility Information field

	Syntax
	Size(bit)
	Notes

	AMS Mobility Information
	2
	Mobility Information of AMS 

0b00 = Slow 

0b01 = Medium 

0b10 = Fast 

0b11 = Reserved


4) Idle Mode Retain Information
The Idle Mode Retain Information provided as part of this message is indicative only. Network reentry from idle mode process requirements may change at the time of actual reentry. For each bit location, a value of 0 indicates the information for the associated reentry management messages shall not be retained and managed, a value of 1 indicates the information for the associated reentry management message shall be retained and managed.
15.2.5.x AAI_DREG-CMD

The AAI_DREG-CMD message shall be transmitted by the ABS to force the AMS to change its access state. The ABS may transmit the AAI_DREG-CMD message unsolicited or in response to a AAI_DREG-REQ message. Upon receiving a AAI_DREG-CMD message, the AMS shall take the action indicated by the action code. 

The AAI_DREG-REQ message includes one of the following parameters:
1) Paging Information
The Paging Information defines the PAGING CYCLE, PAGING OFFSET, PAGING MESSAGE OFFSET, Paging-Group-ID and Paging Interval Length parameters to be used by the AMS in IDLE mode.

Table xx. Paging Information format 
	Syntax
	Size(bit)
	Notes

	Paging Information () {
	
	

	PAGING_CYCLE
	16
	Cycle in which the paging message is transmitted within the paging group. 

	    PAGING_MESSAGE_OFFSET
	16
	This offset determines the frame which AMS shall monitor paging message within the Paging Listening Interval.

	Multiple_Paging_Group_Flag
	1
	This field indicates whether AMS is assigned to multiple paging groups or not.

	if (Multiple_Paging_Group_Flag == 1) { 
	
	

	Num_Paging_Group_IDs
	8
	Number of paging group the AMS is assigned to (First paging group within the message is called primary paging group and rest of the assigned paging group is called secondary paging group).

	for(i=0; i< Num_Paging_Group_IDs; i++) {
	
	

	   Paging_Group_ID
	16
	ID of the Paging Group the AMS is assigned to.

	}
	
	

	PRIMARY_PAGING_OFFSET
	16
	Primary paging offset is associated with the primary paging group. This offset determines the superframe within the cycle from which the paging interval starts. Shall be smaller than PAGING_CYCLE value.

	SECONDARY_PAGING_OFFSET
	16
	Secondary paging offset is associated with the Secondary paging group. Secondary Paging Offset is used if only the AMS is assigned to multiple paging groups. This offset determines the superframe within the cycle from which the paging interval starts. Shall be smaller than PAGING_CYCLE value.

	}
	
	

	if (Multiple_Paging_Group_Flag == 0) {
	
	

	Paging-Group-ID
	16
	ID of the Paging Group the AMS is assigned to.

	PAGING_OFFSET
	16
	This offset determines the superframe within the cycle from which the paging interval starts. Shall be smaller than PAGING_CYCLE value.

	}
	
	

	}
	
	


2) AMS Temporary Identifier

3) Paging Controller ID

4) Idle Mode Retain Information

5) REQ-Duration
15.2.5.x AAI_RNG-REQ

The AAI_RNG-REQ message shall be transmitted by the AMS when the AMS is attempting to location update. The AAI_RNG-REQ message for LU shall include the following parameters:

1) Ranging Purpose Indication

2) Paging Group ID(s)
3) AMS Temporary Identifier

4) Paging Controller ID

5) Power Down Indicator

6) AMS Mobility Information
An AMS may inform its mobility (slow, medium, fast) during location update procedure. The AMS mobility information may be used to assign paging group(s) to the AMS.
15.2.5.x AAI_RNG-RSP

The AAI_RNG-RSP message shall be transmitted by the ABS in response to a received RNG-REQ. The AAI_RNG-RSP message for LU shall include the following parameters:

1) Location Update Response

2) Paging Group ID(s)

3) AMS Temporary Identifier
4) Paging Controller ID

5) Paging Information

15.2.5.x AAI_PAG-ADV

The AAI_PAG_ADV message shall be broadcasted by the ABS during the ABS paging listening interval. The AAI_PAG-ADV message shall include the following parameters:

1) Num_Positive_Paging_Group_IDs 

    This field indicates the number of PG ID which paging indicator bitmap in PGID information is set to non-zero. 

2) Paging Group Bitmap

The size of Paging Group Bitmap is equal to Num_PGIDs in PGID information. Each bit indicates the presence of the AMS’s paging message associated with the corresponding paging group.

3) AMS Temporary Identifier

4) Action Code

5) Extension Flag
Table xx. AAI-PAG-ADV message

	Syntax
	Size(bit)
	Notes

	AAI_PAG-ADV () {
	
	

	Management Message Type
	TBD
	AAI_PAG-ADV message

	if (Paging indicator usage flag == 1) {
	
	

	for (i = 0; i < Num_Positive_Paging_Group_IDs; i++ ) {
	-
	Num_Positive_Paging_Group_IDs is the number of PGIDs of which paging indicator bitmap in PGID information is set to non-zero.

	Num_AMS
	TBD
	Number of AMS Identifier

	for(j=0; j<Num_AMS; j++;) {
	
	

	    AMS temporary identifier
	TBD
	Temporary Identifier of the AMS

	Action Code
	2
	Paging action instruction to AMS 

0b00 = No action required 

0b01 = Perform ranging to establish location and acknowledge message 

0b10 = Enter network 

0b11 = Reserved

	}
	
	

	}
	
	

	} //End of if (Paging indicator usage flag == 1)
	
	

	else if (Paging indicator usage flag == 0) {
	
	

	Paging Group Bitmap
	Variable 
	The size of Paging Group Bitmap is equal to Num_PGIDs in PGID information. Each bit indicates the presence of the AMS’s paging message associated with the corresponding paging group.

	for(j=0; j< Num_Positive_Paging_Group_IDs; j++) {
	
	Num_Positive_Paging_Group_IDs is the number of PG ID which is set to one.

	Num_AMS
	TBD
	Number of AMS Identifier

	for(k=0; k<Num_AMS; k++;) {
	
	

	 AMS temporary identifier
	TBD
	Temporary Identifier of the AMS

	Action Code
	2
	Paging action instruction to AMS 

0b00 = No action required 

0b01 = Perform ranging to establish location and acknowledge message 

0b10 = Enter network 

0b11 = Reserved

	}
	
	

	}
	
	

	} //End of else if (Paging indicator usage flag == 0)
	
	

	Extension Flag
	1
	Extension flag is used to indicate the presence of other paging message in the subsequent frame.

0: Current paging message is last paging message within paging listening interval. 

1: Other paging message is transmitted in the subsequent frame.

	}
	
	


15.2.17.2.3 Operation during paging listening interval
[Section 15.2.7.2.3, page 100, line 62]

The location of PGID(s) is TBD.
Table xxx. PGID Information

	Syntax
	Size (bits)
	Notes

	Format of PGID information(){
	-
	-

	Num_PGIDs
	3
	Number of Paging Group IDs

	Paging indicator usage flag
	1
	0: Paging indicator bitmap is not included.

1: Paging indicator bitmap is included.

	for(i=0;i<Num_PGIDs;i++) {
	-
	-

	   PG ID
	16
	Paging group identifier

	}
	-
	-

	if (Paging indicator usage flag==1) {
	-
	-

	Paging indicator bitmap
	4 * Number of PGIDs
	The paging indication bitmap size is 4 bit and is assigned per paging group. Each bit refers to a frame within a super frame and indicates the presence of the AMS’s paging message within the frame.

0x00: If this bit is set to 1, AMS’s paging message is transmitted in 1st frame during the paging listening interval (1 superframe).

0x01: If this bit is set to 1, AMS’s paging message is transmitted in 2nd frame during the paging listening interval (1 superframe).

0x02: If this bit is set to 1, AMS’s paging message is transmitted in 3rd frame during the paging listening interval (1 superframe).

0x03: If this bit is set to 1, AMS’s paging message is transmitted in 4th frame during the paging listening interval (1 superframe).

	}
	-
	-

	}
	-
	-


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