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Advertisement of PG Information
Jaesun Cha, Kwangjae Lim, Chulsik Yoon
 ETRI
1 Motivation
According to the previous version of AWD [1], paging information is included in S-SFH SP5, and the S-SFH SP5 is transmitted in paging listening interval. However, S-SFH SP5 was removed from S-SFH IEs in the last meeting because the capacity allowed for S-SFH IEs is limited, while S-SFH SP5 is still referenced to broadcast paging information in 15.2.17 of current AWD [2]. 
The purpose of this contribution is to correct the inconsistency on how to broadcast paging group information. Differently from a paging message, paging groups supported by an ABS shall be transmitted in every paging listening interval so that an idle mode AMS can determine whether paging group based location update is needed or not.

One of the easiest ways to broadcast paging group information is to add all paging group IDs supported by an ABS into S-SFH SP2 which is defined for initial network entry and network discovery. In this case, we have some problems.

· The overhead introduced in S-SFH SP2 is increased. I believe that the reason why S-SFH SP5 for paging information was removed in the last meeting is because many people didn’t like any overhead increase of S-SFH due to the paging information and they wanted to keep S-SFH SPs as compact as possible.
· Because a temporal identifier is used to identify any idle mode AMSs instead of MAC address hash and the temporal identifier is unique within a paging group, each paging message shall contain paging group ID(s) to distinguish the same temporal identifiers even though all the paging group IDs are broadcast in S-SFH SP2 with the smaller period than a paging cycle. In the view point of system overhead, it’s better to prevent the duplicate information from being broadcast if it’s possible. 
In this contribution, we propose to put the paging group information into a paging message and to transmit the paging message in every paging listening interval regardless of whether or not there are any notifications for idle mode AMSs.

2 The Proposed Paging Operation
2.1 Transmission of a Paging Message and Paging Group Information
In this proposal, the paging group information is included in a paging message, and the paging message is transmitted in every paging listening interval regardless of whether or not there are any notifications for idle mode AMSs. 

In Figure 1, the proposed paging operation is illustrated comparing with the former scheme which uses S-SFH SP5 for broadcasting paging group information.
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Figure 1 – proposed paging operation

In this example, a paging happens in the second paging listening interval.

According to the former paging operation, an idle mode AMS wakes up the first paging listening interval and read S-SFH SP5 to check paging groups and paging indicator if it’s supported. If there is not any notification for the paging group supported by the AMS, the AMS resumes idle mode operation till the next paging listening interval. In the second paging listening interval, the AMS wakes up until receiving a paging message and check there is any notification in the received paging message.
In the proposed scheme, an idle mode AMS reads a paging message instead of S-SFH SP5 to check paging groups supported by an ABS and notification for the AMS simultaneously. If the location of the paging message in the paging listening interval is pre-determined, the AMS doesn’t need to wake up during whole paging listening interval. If the location of the paging message is pre-determined as the first frame, then the operation of the AMS in the proposed scheme is almost same as that in the former scheme.
A single paging message doesn’t contain all the paging group IDs supported by an ABS. The paging message contains only the paging group IDs corresponding to the current paging listening interval. For example, if an ABS supports PGID1 and PGID2 and they have different paging cycle or paging offset, the paging message transmitted in the first paging listening interval contains only PGID1 and the paging message transmitted in the second paging listening interval contains only PGID2. Therefore, the overhead in this scheme is not bigger than the former method which uses S-SFH SP2 for broadcasting the paging group information.

Some operation scenarios are illustrated in this section to help you understand operation of the proposed scheme. In the following examples, we assume that a paging message is transmitted at the pre-defined frame which is the first frame of the paging listening interval. 
Paging group configuration for each example is as follows;

· Scenario 1: An ABS supports two paging group and each paging group supports the same paging cycle and the same paging offset.

· Scenario 2: An ABS supports two paging group. Each paging group supports the same paging cycle but the supported paging offset is different from each other.
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Figure 2 – Operation Scenario 1
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Figure 3 – Operation Scenario 2
2.2 Detection of Paging Group Change
In this contribution, we propose to transmit a paging message every paging listening interval and each paging message include only PGIDs which correspond to the current paging listening interval. 
Because ABS doesn’t transmit the full list of PGIDs supported by it, an AMS can determine that paging group is changed if one of the following conditions is met.

· An AMS doesn’t receive a paging message from a preferred ABS during its paging listening interval

· An AMS receives a paging message from a preferred ABS, but PGID supported by the AMS is not included in the received paging message.
3 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
15.2.5.x AAI_PAG-ADV
The AAI_PAG-ADV message includes PG ID information and it is transmitted in every paging listening interval to advertise the paging group(s) that is supported by the ABS. The AAI_PAG_ADV may also include the notification which either indicates the presence of DL traffic pending for the specified AMS or request an AMS to perform location update. 

The parameters included in the AAI_PAG-ADV message are shown in Table xxx.

Table xxx – AAI_PAG-ADV message parameters

	Parameters
	Note

	N_PG_ID
	Number of PG ID(s)

	For (i=0, i<N_PG_ID, i++) {
	

	PG ID
	Paging Group ID corresponding to the current paging listening interval

	N_AMS
	Number of AMSs

	For (j=0, j<N_AMS, j++) {
	

	TempID
	Temporary identifier of an AMS

	Action code
	0b00: Perform network re-entry

0b01: Perform ranging to establish location

0b10: Perform LBS measurement

	}
	

	}
	


15.2.17.2 Operation during Idle mode
15.2.17.2.1 Broadcast paging message
A Paging message is an AMS notification message which either indicates the presence of DL traffic pending for the specified AMS or it is intended to poll an AMS and request a location update without requiring a full network entry or to request an AMS to perform LBS measurement. 
A Paging message also includes PG ID information in order to advertise the paging group(s) that is supported by the ABS.
A single Paging message may include the information for multiple AMSs.
Paging message includes identification of the AMSs (i.e. temporary identifier) to be notified of DL traffic pending or location update.
The Paging message also includes an action code directing each AMS notified via the inclusion of its identi​fier as appropriate:

· 0b00: Perform network re-entry 
· 0b01: Perform ranging to establish location 
· 0b10: Perform LBS measurement 

An AMS shall terminate idle mode and reenter the network if it decodes a paging message that contains the AMS's temporary identifier and action code 0b00 (Re-enter Network). In the event that an AMS decodes a paging message that contains the AMS's temporary identifier and action code 0b01, it performs ranging for location update. When the AMS decodes a paging message that does not include its temporary identifier, it means that the AMS is not being paged and the AMS may enter its next paging unavailable interval.
The ABS shall transmit the paging message within a frame known to both the ABS and the AMS. If the ABS cannot transmit the entire paging message in a predetermined paging transmission frame, the remaining part of the paging message is transmitted in the earliest subsequent frame. The extension of paging listening interval shall be indicated by the extension flag in the paging message. Thus, in this case, an idle mode AMS remains awake and monitors the subsequent frames for paging message. After receiving the complete pag​ing message, the idle mode AMSs returns to paging unavailable interval if the AMS is not paged. 
15.2.17.2.2 Operation during paging unavailable interval
An ABS shall not transmit any DL traffic or paging message to the AMS during paging unavailable interval.
During paging unavailable interval, the AMS may power down, scan neighbor ABSs, select a preferred ABS, conduct ranging, or perform other activities for which the AMS will not guarantee availability to any ABS for DL traffic. 
An AMS may reselect its preferred ABS during paging unavailable interval by evaluating and selecting an ABS with the best air interface DL properties which may include the RSSI, CINR, cell type and the avail​able radio resources, etc.
At evaluation and selection of the preferred ABS, the AMS shall synchronize and decode the SFH (super​frame header) for the preferred ABS and extract the super-frame number to determine the time that is remaining until the next regular paging listening interval for the preferred ABS. The calculated time until the next regular paging listening interval shall be the paging unavailable interval.
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-PREAM​BLE of its preferred ABS and decode the P-SFH of the ABS. 
The ABS shall transmit the PG ID information through a Paging message at a predetermined location in the paging listening interval in order to advertise the paging group(s) that is supported by the ABS. The PGIDs supported by the ABS are selectively included in different Paging messages based on the paging listening intervals supported by each paging group. 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)the Paging message is TBD.
ABS transmits the paging information in the S-SFH SP5 during AMS's paging listening interval as shown in Figure 421—. S-SFH SP5 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 [paging indicator flag] in the S-SFH SP5 indicating the presence of full paging messages for the corresponding PGIDs.
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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 one of the following conditions is met, the AMS determines that its paging group has changed.

· The AMS doesn’t receive a paging message from the preferred ABS during its paging listening interval
· An AMS receives a paging message from the preferred ABS, but PGID supported by the AMS is not included in the received paging message.
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. 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. 

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