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 Comment on AWD Idle Mode 
Giwon Park, Kiseon Ryu, Ronny Yongho Kim and Jin Sam Kwak
LG Electronics
1. Introduction

This contribution is proposed to define more clearly procedure of section 15.2.17 (Idle Mode). The added texts are indicated in blue with underline and deleted texts are indicated in red with strikeout.  
2. Text proposal 

------------------------------------------------------------------  Text Start  ---------------------------------------------------
15. Advanced Air Interface 

3.1. Medium access control

 [Suggested Remedy 1: Modify and add the text as following:]
[Editor’s Note: This section describes the multiple paging group operation. For more clarification of multiple paging group operation, we modified the text as following:]
15.2.17 Idle mode
An AMS may be assigned one or more paging groups. If an AMS has multiple paging groups, it may be assigned multiple paging offsets within a paging cycle. The AMS is not required to perform location update when it moves within its assigned paging groups. The assignment of multiple paging offsets to an AMS allows the AMS to monitor paging message at different paging offset when the AMS is located in one of its paging groups. 
When an AMS is assigned to more than one paging groups, one of the MS's paging groups is called primary paging group and rest of the assigned paging group is called secondary paging group. When an AMS is assigned to one paging group, the paging group is considered as a primary paging group.

When multiple paging offsets are assigned to AMS, those paging offsets shall be associated with either the primary or secondary paging groups. AMS in the primary paging group shall monitor the paging message transmitted at the associated paging offset. If AMS leaves the primary paging group and enters a secondary paging group, AMS shall start a Paging Group Location Update Timer (PG_LU_TIMER) and shall monitor the paging message at the paging offset associated with the secondary paging group. An AMS shall perform the paging group location update when PG_LU_TIMER expires and the AMS has not returned to the primary paging group.
[Suggested Remedy 2: Modify and add the text as following:]
[Editor’s Note: For more clarification of paging group based location update, we modified the text as following:]
15.2.17.4.1.1 Paging group based update
ABSs and Idle Mode AMSs may belong to multiple paging groups. In case an AMS belongs to multiple pag​ing groups and a Paging Group Location Update Timer is given, it starts Paging Group Location Update Timer (PG_LU_TIMER) when it leaves primary paging group. An AMS performs the paging group location update when after PG_LU_TIMER expires and the AMS has not returned to the primary paging group and may inform its mobil​ity (slow, medium, fast) to ABS. Based on the AMS mobility information, the ABS may assign new paging group(s) of different size(s) to AMS.
[Suggested Remedy 3: Modify and add the text as following:] 
[Editor’s Note: The current AWD describes the paging listening interval is 1 superframe. For distributing the load of paging message, the paging message may be transmitted over multiple frames (4 frames) within a paging listening interval. In case paging message is transmitted over 4 frames, if 4 bit paging indicator bitmap is used, AMS can decode the only one frame in which paging message is transmitted. This can reduce the battery consumption of AMS.]
15.2.17.2.3 Operation during paging listening interval
The AMS derives the start of the paging listening interval based on the paging cycle and paging offset. The paging listening interval shall comprise of the superframe whose superframe number Nsuperframe meets the condition.


Nsuperframe modulo PAGING_CYCLE == PAGING_OFFSET

The length of the paging listening interval is one superframe.
At the beginning of the paging listening interval, the AMS shall scan and synchronize on the A-PREAMBLE of its preferred ABS and decode the P-SFH of the ABS. 
The ABS shall transmit the PG ID information at a predetermined location in the paging listening interval in order to advertise the paging group(s) that is supported by the ABS. The PGID information shall be trans​mitted by the ABS regardless of whether or not there any notifications for AMSs. 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).

	}
	-
	-

	}
	-
	-


ABS transmits the pagingPGID information in the S-SFH SP5 during AMS's paging listening interval as shown in Figure 421. S-SFH SP5PGID information includes the PGID[s] that ABS belongs to and may also include the whether or not paging indicator is used using the Paging indicator usage flag. When paging indicator usage flag is set to 1, ABS transmits associated [4 bit paging indicator bitmapflag] in the PGID information S-SFH SP5 indicating the presence of full paging messages for the corresponding PGIDs.
The paging indicator bitmap size is 4 bits per paging group and is assigned to the corresponding paging group in order of the PGID presence. Each bit in the paging indicator bitmap refers to a frame in a sequential order (the first bit refers to the first frame, the second bit refers to the second frame and so on) within the superframe and indicates the presence of the AMS’s paging message on the corresponding frame within the superframe.

Figure 421. Transmission of PGID information
The AMS shall determine whether it exists in the same paging group at the preferred ABS as it has most recently belonged using PGID(s) information. 

If the AMS determine that its paging group has changed, the AMS shall perform idle mode location update as described in section 15.2.x.4.1.1.

If the P-SFH indicates a change in essential system parameters and system configuration information, the AMS shall acquire the latest essential system parameters and system configuration information when the system information is broadcast by the ABS.

The AMS shall monitor pre-determined frame for paging message. The frame Npaging frame that includes the paging message is pre-determined for each AMS. The AMS can be explicitly assigned a frame Npaging frame to monitor paging message at idle mode initiation using a AAI_DREG-CMD message. If AMS's temporary identifier is included in the paging message, the AMS shall perform network re-entry or location update depending on the notifi​cation in the paging message. Otherwise, the AMS may return to the paging unavailable interval. 
[Suggested Remedy 4: Add the new text as following:]
[Editor’s Note: The information of broadcast paging message should be described.]

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) Num_AMS

    Number of AMS Identifier
4) AMS Temporary Identifier

5) Action Code

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

	}
	
	


-------------------------------------------------------------------  Text End  ---------------------------------------------------
3. Reference
[1] “C80216m-09_0798” Apr. 2009.[image: image1.png]
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