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1. Introduction

Based on current SDD, femtocell BS shall support AMS idle mode procedure and the CSG Femtocell BSs may broadcast the paging messages that are related to only the AMSs of this CSG. The current SDD also describes that the overlay macrocell ABS and the CSG Femtocell BSs may share the same paging group ID. Furthermore, a femtocell BS is allowable to negotiate with a macro ABS over the air. In this contribution we propose the paging procedure and related messages for idle mode support in CSG Femtocell BS. 
2. Discussion and proposal
If the overlay macrocell ABS and the CSG Femtocell BSs share the same paging group ID, an AMS won’t perform location update procedure when it moves between overlay macrocell ABS and the CSG Femtocell BS. Under this design, CSG femtocell BS has to broadcast the paging message same as the overlay macrocell BS and this paging message may contain an AMS which may not be allowed to access the CSG femtocell BS. It may raise large paging overhead for the CSG Femtocell BSs. To solve this paging overhead for CSG Femtocell BSs, current SDD describes that the CSG Femtocell BSs may broadcast the paging messages that are related to only the AMSs of this CSG. Based on this description, we further propose that the CSG femtocell BS broadcasts the paging messages that are related to only the MSs which initiates idle mode at this CSG femtocell BS to further reduce the paging overhead of CSG femtocell BS.
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Fig. 1, an example of paging process
As an example shown in Figure 1, overlay macrocell ABS1 and CSG femtocell BS1 share the same paging group 1 and both AMS1 and AMS2 are accessible for CSG femtocell BS1. AMS1 and AMS2 request to go into idle mode in overlay macrocell ABS1 and CSG femtocell BS1 respectively. Based on the example, we consider two cases. Case 1: AMS1 goes into idle mode at macrocell ABS1. In this case, AMS1 receives paging message from macrocell ABS1. When AMS1 moves into the coverage of CSG femtocell BS1, AMS1 should be able to receive corresponding paging message from macrocell ABS1 because AMS1 is still in the coverage of macrocell ABS1. Therefore as an AMS goes into idle mode from a macrocell ABS, whether the AMS can access any CSG femtocell BSs overlapped by the macrocell ABS or not, all CSG femtocell BSs don’t need to broadcast the paging message that is related to this AMS1. To support that, a CSG femtocell BS can decide whether to page an AMS when receives a paging request from paging controller by tracking whether to receive any DREG-REQ from the AMS. When the AMS moves out of the region of paging group, it needs to perform location update procedure.
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Fig 2, AMS requests idle mode operation at CSG femtocell BS
Case 2: AMS2 requests to go into idle mode at CSG femtocell BS1. As shown in Figure2, when AMS2 wants to go into idle mode operation, it will send DREG-REQ to CSG femtocell BS1 and waits DREG-CMD from CSG femtocell BS1. Based on the action code on DREG-CMD, it determines whether goes into idle mode or not. If AMS2 is allowed to go enter idle mode, it will listen the paging message from CSG femtocell BS1. The initiation process between CSG femtocell BS and AMS is the same as in 15.2.17.1. Once a paging controller needs to page AMS2, it will make a paging request to CSG femtocell BS1 only. And then CSG femtocell BS1 will update the corresponding action code regarding AMS2 in its paging message. The overlay macrocell ABS1 doesn’t broadcast the AMS2 in its paging message.
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Fig 3, AMS2 doesn’t make response to CSG femtocell BS1
Figure 3 is an example about AMS2 doesn’t make paging response to CSG femtocell BS1. If only CSG femtocell BS1 broadcasts AMS2 in its paging message, it may have no response from AMS2 which moves out of CSG femtocell BS’s coverage. At the same, due to sharing same paging group ID between overlay macrocell ABS and CSG femtocell BS, AMS will not perform location update process. In this case, once AMS2 doesn’t make response to CSG femtocell BS1, a CSG femtocell BS1 will send a PAG-REQ message through air interface to the overlay macrocell ABS1. After receiving the PAG-REG from CSG femtocell BS1, overlay macrocell ABS1 will send a notification message through backhaul link to inform paging controller that AMS2 doesn’t make response after CSG femtocell BS1 paging. Paging controller then requests macrocell ABSs which share the same PGID with AMS2 to page AMS2. Alternatively, CSG femtocell BS1 can use backhaul link to inform the paging controller that AMS2 doesn’t make response during its paging. Paging controller then requests macrocell ABSs which share the same PGID with AMS2 to page AMS2. The PAG-REQ message format is described in table 1.
Table 1, Format of PAG-REQ
	Field
	Size (bits)
	Notes

	Format of PAG-REQ (){
	
	

	Number_AMS
	4
	This value represents that the number of AMS that doesn’t make response to CSG femtocell BS

	For(i=0;i< Number of AMS;i++) {
	
	

	AMS MAC Address hash
	TBD
	

	}
	
	

	
	
	


3. Proposed AWD Text

( Proposed Text for 15.7 ( 

---------------------------------------------------- Start of Proposed Text----------------------------------------------------
15.7.
Idle Mode
The OSG Femtocell BSs operate like macro BSs when paging an MS.

Femtocell BS shall support idle mode. The CSG Femtocell BSs may broadcast the paging messages that are related to only the MSs which initiates idle mode at of this CSG. Macrocell BSs do not need to broadcast the paging messages that are related to the AMSs which initiates idle mode at the CSG Femtocell BSs. Once AMS does not make response to the paging message from a CSG femtocell BS or a macrocell BS, other BSs include macrocell BSs and CSG femtocell BSs which share the same paging group with the AMS will start broadcasting the paging messages that relates to the AMS in next available interval. CSG Femtocell BSs may send a PAG-REQ message to the overlapped macrocell BS. A macrocell BS will notify paging controller that a paged AMS doesn’t make response after receiving this message. The paging controller will then request other BSs which share the same PGID with the AMS to page this AMS. Alternatively, CSG Femtocell BSs can use backhaul link to notice paging controller that an AMS doesn’t make response after paging. The paging controller then requests other BSs which share the same PGID to broadcast the paging message.
An AMS shall receive the paging message from ABS as long as the AMS could receive the paging message from ABS.

Table xx, Format of PAG-REQ
	Field
	Size (bits)
	Notes

	Format of PAG-REQ (){
	
	

	Number_AMS
	4
	This value represents that the number of AMS that doesn’t make response to CSG femtocell BS

	For(i=0;i< Number of AMS;i++) {
	
	

	AMS MAC Address hash
	TBD
	

	}
	
	

	
	
	


Dependent on topology design to support both Femtocell BS and macro BS, one or more PGs may be assigned to a Femtocell or a macro BS. The overlay macro BS and the CSG Femtocell BS may share the same paging group ID. 
---------------------------------------------------- End of Proposed Text ------------------------------------------------
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