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Proposed AWD Text for Idle mode support in Multicarrier 
Chie Ming Chou, Chun-Yen Wang, Frank Ren, Yung-Han Chen
ITRI
1. Introduction

Based on current SDD, when an AMS supports Multicarrier operations, it will monitor paging notification on a fully configured carrier. The procedure for paging is the same as defined for single carrier. However, the selection of the carrier for paging is FFS. In this contribution, we discuss the selection of a paging carrier when an idle mode AMS mitigates into an ABS with Multicarrier operations. 
2. Discussion and proposal
If every fully configured carrier in an ABS follows the unified idle mode parameters and provides identical paging notifications (including PGID information and paging message), then the selection of the carrier for receving paging is easy for an AMS. When an AMS moves into a new coverage of an ABS, AMS can arbitrarily pick one of fully configured carrier in the available fully configured carriers and expected to receive the PGID information after successful cell reselection. If AMS is belonged to the same PGID, then it can stay in this carrier and wait for corresponding paging message. Alternatively, if AMS is belonged to different PGID, then it shall perform location update process at this camped carrier. In this case, no additional modification is needed for idle mode support in Multicarrier. However, every fully configured carrier broadcasts the identical paging message is an obvious overhead. To reduce that, a different way of idle mode support in Multicarrier is proposed. A fully configured carrier could only provide partial paging message in this ABS.
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Fig 1, an example of paging available/unavailable carrier

As an example shown in Figure 1, ABS may be assigned PGIDs {a, b, c} by a paging controller and there are three available fully configured carriers in this ABS. ABS can configure carrier #1 to deal with paging message regarding PGID {a}, configure carrier #2 to deal with paging message {b, c} and configure carrier #3 not to provide any paging message. In this case, every fully configured carrier will broadcast individual PGID information in its SFH (SP5). The PGID format information shown in table 1 will give the number of PGID supported in this ABS and corresponding identifier list. Besides, the number of PGID supported in this carrier will be indicated. For example, the number of PGIDs in ABS will be set to be 3 in carrier #2. The PGIDs {b, c, a} is sequentally given, and the number of PGIDs supported in this carrier will be set to be 2. That means the first two PGIDs in the PGID list is supported in this carrier. Furthermore, the number of support PGIDs in a carrier (e.g., carrier #3) may set to be 0 which means this carrier doesn’t provide paging message.
Table 1 Format of PGID information
	Field
	Size (bits)
	Notes

	Format of PGID information(){
	
	

	Number of PGIDs support in this carrier
	3
	This value represents that the number of supported PGID in the beginning of the PGID list

	Number of PGIDs in ABS
	3
	

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

1: Paging indicator bitmap is included.

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

	   PG ID
	TBD
	Paging group identifier

	}
	
	

	If (Paging indicator usage flag==1) {
	
	

	Paging indicator bitmap
	4 * Number of PGIDs
	

	}
	
	

	}
	
	


While idle mode AMS moves into this ABS and chooses carrier #2 as a cell reselection target, there will be three cases after DL synchronization and decode the regarding PGID information:

· Case 1: AMS’s PGID exists in the PGID list and is also in the range of supported PGID in this carrier.
· Case 2: AMS’s PGID does not exist in the PGID list

· Case 3: AMS’s PGID exist in the PGID list but is not in the range of supported PGID in this carrier.

For case 1, AMS can be expected to receive paging message from this carrier, the operation is the same as single carrier’s operation. For case 2, due to the different PGIDs between ABS and AMS, the AMS will perform location update process as single carrier’s operations. For case 3, it means that the camped carrier will not provide paging message for this AMS; however other carrier(s) in this ABS will be able to provide paging message with regarding to this AMS. The AMS may initiate a timer and try to find a carrier with supported corresponding PGID(s). Until timer expriating and being unable to find the supported carrier, AMS will perfom network re-entry with a fully configured carrier and send a carrier switching request message with including its PGID. When receiving this message, ABS will respond with physical parameters of that carrier which support corresponding PGID, and then AMS can perform carrier switching to listen the paging message during its paging listening interval. Alternatively, AMS may directly request carrier switching to that target carrier. 
With proposed mechanism, it can reduce the paging message overhead of an ABS. Besides, a modified PGID format information will faciliate the selection of paging carrier and avoid frequent location update even when different fully configured carriers support different PGID. 
3. Proposed AWD Text

( Proposed Text for 17.4.9.2 & 15.2.x.7 ( 

---------------------------------------------------- Start of Proposed Text----------------------------------------------------
15.2.x.7.
Idle Mode Support for Multicarrier
ABS shall provide PGID information on every fully configured carrier. The PGID information shall advertise the PGIDs that are supported by the ABS, and also indicate the PGIDs that are supported by this fully configured carrier. Table xx shows a format for the PGID information.

Table xx Format of PGID information
	Field
	Size (bits)
	Notes

	Format of PGID information(){
	
	

	Number of PGIDs support in this carrier
	3
	This value represents that the number of supported PGID in the beginning of the PGID list

	Number of PGIDs in ABS
	3
	

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

1: Paging indicator bitmap is included.

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

	   PG ID
	TBD
	Paging group identifier


	}
	
	

	If (Paging indicator usage flag==1) {
	
	

	Paging indicator bitmap
	4 * Number of PGIDs
	

	}
	
	

	}
	
	


If none of the PG ID(s), to which the AMS belongs, is detected, the AMS shall determine that the paging group(s) has changed. The AMS shall perform Location Update process.
If AMS’s PGID belongs to the PGID list and is also supported by this carrier, then AMS can expect to receive paging message from this carrier. During paging listening interval, AMS monitors paging message on this carrier.

If AMS’s PGID belongs to the PGID list but is not supported by this carrier, then AMS cannot get paging message from this carrier; however, ABS will provide paging message for this paging group through other carrier(s). The AMS may initiate a timer and try to find a carrier which supports the corresponding PGID(s). When the timer expires and the AMS does not find the target carrier, AMS will send a carrier switching request message including AMS’s PGID. In response to receiving this message, ABS responds with essential parameters of the target carrier to assist AMS performing carrier switching to the target carrier.
17.4.9.2 Idle Mode

During paging listening interval, AMS monitors paging notification on a fully configured carrier. The procedure for paging is the same as defined for single carrier. The selection of the paging carrier in the Multicarrier deployment is the same for single carrier and multicarrier capable AMSs. By monitoring PGID information from a fully configured carrier, AMS can be notified that which PGID(s) is supported by this ABS and which PGID(s) is supported by this carrier. If AMS’s PGID exists in ABS’s PGID(s) but is not supported in this carrier, AMS may perform carrier switching to another carrier which transmits paging message for AMS’s paging group. When paged, the AMS can perform network re-entry procedure with the paged carrier.

Messages and procedures to enter the idle mode between AMS and ABS are processed through the primary carrier. The network re-entry procedure from idle mode is similar to those of initial network entry. One set of unified idle mode parameters (i.e., paging listening interval and paging unavailable interval configuration) is configured for an AMS regardless of single carrier or multi-carrier operation.
---------------------------------------------------- End of Proposed Text ------------------------------------------------
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