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Idle mode In Femtocell (15.4.9)
Juhee Kim, Won-Ik Kim, Soojung Jung, Eunkyung Kim, Jaesun Cha, Hyun Lee, Chulsik Yoon
 ETRI
1 Motivation
According to IEEE 802.16m SDD [1], Femto ABS should support idle mode. The CSG-closed Femto ABSs may broadcast the paging messages that are related to only the AMSs of this CSG. However, for the selective paging broadcasting, we need to figure out how the Femto ABS identifies its members. When the AMS performs location update in the Femto ABS due to paging group change, the Femto ABS can obtain the AMS’s Temporary ID and paging cycle. However, when the overlay macro BS and the Femto ABS share the same paging group ID, the AMS doesn’t perform location update when it camps on the Femto ABS. In this case, in order for the CSG Femto ABS to identify its members from the paging list in the Paging_Announce message, the paging controller should provide the AMS’s paging information to the related CSG Femto ABSs whenever paging information of the AMS, which has a membership of the CSG Femto ABSs, is updated. It needs frequent message transaction regardless of whether a member AMS stays within coverage of the CSG Femto ABS or not. In addition, the paging controller should manage even information of CSG Femtocell membership of all AMS. 

In this contribution, we suggest another way to notify paging information of the members to the CSG Femto ABS. That is, when the AMS selects a CSG Femto ABS as its preferred BS and it is a member of the selected CSG Femto ABS, the AMS notifies its paging information to the CSG Femto ABS through AAI_RNG-REQ message. We call this procedure ‘AMS camping notification’. From the Femto ABS’s point of view, the CSG Femto ABS manages a list of idle mode AMSs which are expected to camp on the Femto ABS. Paging Group ID, paging cycle and Temporary ID are contained in the idle mode AMS list. Upon reception of Paging_Announce message from the paging controller, the CSG Femto ABS broadcasts the paging messages that are related to only the AMSs stored in the idle mode AMS list. Detailed description of our proposal is provided in subsequent chapter.
2 Idle mode in Femtocell
A CSG Femto ABS maintains a list of idle mode AMSs, which are expected to stay in the Femto ABS, and broadcasts paging messages that are related to only the AMSs stored in the idle mode AMS list. 
When an AMS decides to select the Femto ABS as a preferred BS, the AMS notifies its camping on the Femto ABS to the CSG Femto ABS through an AAI_RNG-REQ message (AMS camping notification). The AAI_RNG-REQ for the AMS camping notification shall include Temporary ID, Paging Group ID, and paging cycle of the AMS. If the AMS performs location update due to location update triggering conditions, the Femto ABS can obtain the AMS’s paging information from the location update transaction. The Femto ABS adds the AMS paging information, which is obtained via AMS camping notification or location update, in the idle mode AMS list and starts a validity timer. In this case, the validity timeout value shall be less or equal to the idle mode timer. The Temporary ID, Paging Group ID, and paging cycle are maintained until the validity timer expiry or requested by other Femto ABS. Figure 1-1 shows an example of idle mode operation in Femtocell-deployed networks.
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Figure 1-1 Example of supporting idle mode in Femtocell-deployed System
1) The AMS camps on macro ABS. The macro ABS broadcasts a paging message with PGID 0.
2) Based on preference and cell selection rule of the AMS, the AMS decides to select the Femto ABS #1 as its preferred BS. As the macro ABS and the Femto ABS #1 share the same paging group ID, the AMS doesn’t need to perform location update. Instead, it transmits an AAI_RNG-REQ message to the Femto ABS #1 for AMS camping notification. Upon reception of the AAI_RNG-REQ message, the Femto ABS #1 stores the AMS’s paging information in the idle mode AMS list. When the paging controller commands paging through a Paging_Announce message, the macro ABS broadcasts a paging message following normal idle mode operation and the Femto ABS #1 broadcasts the paging message which includes only Temporary IDs stored the idle mode AMS list of the Femto ABS #1. 
3) The AMS camps on macro BS and receives the paging message from the macro ABS while the Femto ABS #1 keeps broadcasting paging message until a validity timeout or requested by other Femto ABS.

4) Based on preference and cell selection rule of the AMS, the AMS decides to select the Femto ABS #2 as its preferred BS. Like the 2nd step procedure, the Femto ABS #2 stores the received Temporary ID of the AMS. When the AAI_RNG-REQ message for the AMS camping notification includes previous Femto ABS ID (for this example, BS ID of the Femto ABS #1), the Femto ABS #2 notifies to the previous Femto ABS(Femto ABS #1) that it catches the AMS which maintains the Temporary ID. Upon reception of the notification, the Femto ABS #1 deletes the Temporary ID and other paging information of the AMS in the idle mode AMS list.
5) Even though the AMS leaves Femto ABS #2 and selects the macro ABS as its preferred BS, the AMS doesn’t perform location update or AMS camping notification as the macro BS serves the same paging group. Meanwhile, the Femto ABS #2 deletes the AMS’s information in the idle mode AMS list when the validity timer expires.
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Figure 1-2 Example of supporting idle mode in Femtocell-deployed System – signaling procedure
3 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
15.4.9  Idle Mode 
[Insert the following text in 15.4.9]
The Femto ABS shall support idle mode. The OSG Femto ABS operates like macro ABS when paging an MS. The CSG Femto ABSs may broadcast the paging messages that are related to only the AMSs of this CSG. 
When an AMS in idle mode selects a CSG Femto ABS as its preferred BS and the CSG Femto ABS supports a different paging group from the paging group which the AMS currently maintains, the AMS performs location update as in macro cell. When the CSG Femto ABS supports the same paging group as the paging group which the AMS currently maintains, the AMS notifies its paging information to the CSG Femto ABS through AAI_RNG-REQ message (This procedure is called AMS camping notification). The AMS’s paging information including Temporary ID, paging cycle, and Paging Group ID is maintained in the CSG Femto ABS for the predefined timer or until requested by the other Femto ABS so that the CSG Femto ABS broadcasts paging messages that are related to only the AMSs of the CSG Femto ABS.
15.2.6.1 AAI_RNG-REQ
[Modify Table 682 on page 48 as follows]
Table 682-- parameters for AAI_RNG-REQ

	Name
	Value
	usage

	MS_Random
	AMS generates a random number MS_Random which is used for ABS to distinguish AMSs when more than one AMS send AAI_RNG-REQ message at the same time.
	It shall be included when the AMS is attempting network entry without its STID which the ABS assigns

	MAC version 
	Version number of IEEE 802.16 supported by the AMS
	

	Ranging Purpose Indication


	The presence of this item in the message indicates the following AMS action: 

If Bit#0 is set to 1, in combination with a serving BSID, it indicates that the AMS is currently attempting unprepared HO.

If Bit#1 is set to 1, in combination with a paging controller ID, indicates that the AMS is attempting network reentry from idle mode to the ABS.

If Bit#2 is set to 1, it indicates that the AMS is currently attempting prepared HO.

If Bit#3 is set to 1, it indicates that the AMS is initiating the idle mode location update process.

Bit#4: ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.

Bit#5-7 : reserved.

	It shall be included when the AMS is attempting to perform reentry, HO or location update

	Serving BSID
	The BSID of the serving ABS to which the AMS is currently connected (has completed the registration cycle and is in normal operation). The serving BSID shall not be included if the aging timer is timed-out (serving BSID AGINGTIMER). Inclusion of serving BSID in the AAI_RNG-REQ message signals to the target ABS that the AMS is currently connected to the network through the serving ABS and is in the process of HO network reentry.
	It shall be included when the AMS is attempting to perform HO reentry


	Previous STID
	The STID which the AMS uses in the previous serving ABS.

	It shall be included when the AMS is attempting to perform unprepared HO reentry

	Paging Controller ID
	The Paging Controller ID which the AMS currently maintains in idle mode.
	It shall be included when the AMS is attempting to perform reentry or location update
It shall not be included when the AMS is attempting to AMS camping notification.

	Paging Information
	Paging Information which the AMS currently maintains in idle mode (Paging Group ID and Paging Cycle).
	It shall be included when the AMS is attempting to perform reentry, location update, or AMS camping notification.

	Previous Femto ABS ID
	The BSID of the Femto ABS which the AMS previously selected as its preferred BS 
	It may be included when the AMS is attempting to perform AMS camping notification.

	Temporary ID
	The temporary ID which the AMS is assigned for idle mode and currently maintains.
	It shall be included when the AMS is attempting to perform reentry, or location update, or AMS camping notification

	Paging Cycle Change
	PAGING_CYCLE requested by the AMS
	It shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Update

	Power Down Indicator
	Indicates the AMS is currently attempting to perform location update due to power down.
	It shall be included when the AMS is attempting to perform location update due to power down

	CMAC_KEY_COUNT
	The AMSY_COUNTcluded when the AMS is attempting to perform location update due to power downocation UpdateI_R
	It shall be included during re-entry, secure Location Update or HO

	CMAC Tuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	It shall be included when the AMS is attempting to perform Network Re-Entry from idle mode, Secure Location Update, or HO, if the AMS has a CMAC tuple necessary to expedite security authentication.


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