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1. Instruction
According to IEEE 802.16m SDDr9 [1], OSG/CSG Femtocell BS should support AMSs in idle mode. Depending on the network deployment scenario, a lot of Femtocells may be deployed in a macro cell and the Femtocells and the overlaid macrocells may share the same paging groups. In this case, the Femtocell BSs and the macro BSs broadcast the same paging message simultaneously regardless of whether there is a paged AMS in their service area or not. It could result in much more paging overhead as the number of paging groups assigned to the Femtocell BS increases.
In general, a Femtocell BS serves limited number of AMSs and it can know the status of AMSs in its cell. Motivated by that, we propose an idle mode operation for femtocell, called “discontinuous paging advertisement”, in which each Femtocell BS does not transmit a paging message if there is no idle AMS in its service area and hence the paging overhead of the Femtocell BS can be reduced. 
Figure 1 describes the proposed discontinuous paging advertisement. 
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Figure 1. Example of message flows for discontinuous paging advertisement
In our proposal, a Femtocell BS broadcasts a paging message only if there is one or more idle mode AMSs in its service area. If an idle mode AMS performs paging group based location update or timer based location update, the Femtocell BS recognizes that the idle mode AMS enters into its service area. In case the idle mode AMS comes from an overlay macro BS which shares the same PG ID(s) with the Femtocell BS, the Femtocell BS may not transit to the paging-enable state immediately because the AMS doesn’t perform location update until the expiration of idle mode timer. In order to realize fast transition to the paging-enable state, we propose that if an AMS in idle mode selects a new Femtocell BS as a preferred BS and the selected Femtocell BS supports the PG ID(s) of the AMS, the AMS shall send the Femtocell BS a predefined ranging code for triggering the transition to the paging-enable state prior to timer based location update.
If the Femtocell BS in paging-disable state receives the predefined ranging code from an idle mode AMS, it shall transit to the paging-enable state and activate the paging-enable timer. In the paging-enable state, the Femtocell BS shall broadcast paging message until the paging-enable timer expires.
The paging-enable timer may be longer than the idle mode timer defined for timer based location update. If the idle mode AMS in the Femtocell BS performs any kinds of location update, the Femtocell BS resets and restarts the paging-enable timer. If the Femtocell BS already in paging-enable state receives the predefined ranging code from another AMS, it also resets and restarts the paging-enable timer. On the paging-enable timer expiry, the Femtocell BS changes to the paging-disable state and does not transmit a paging message.
If an AMS determines that its paging group changed, it shall perform paging group based location update. In this case, the AMS in idle mode shall not send the predefined ranging code to the Femtocell BS. Upon receiving the AAI_RNG-REQ message for location update, the Femtocell BS in paging-disable state transits to the paging-enable state and activates the paging-enable timer.
If there is the paging enable indicator indicating whether a Femtocell BS is in the paging-enable state or not (for example, it may be supported by S-SFH), the AMS in idle mode may not send the predefined ranging code to the Femtocell BS when the Femtocell BS is in paging-enable state. How to advertise the state of the Femtocell BS is FFS.
2. Text Proposal for the 802.16m AWD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m Amendment Working Document (AWD)]
15.2 Medium Access Control

15.2.x Support for Femtocell BS 
15.2.x.x Idle state 
The idle mode operation in Femtocell BS consists of paging-enable state and paging-disable state. If there is no idle mode AMS in the Femtocell’s service area, the Femtocell BS shall transit to the paging-disable state, in which it does not transmit a paging message. If one or more AMSs in idle mode enter into the service area of the Femtocell BS, the Femtocell BS shall transit to the paging-enable state and broadcast the paging message.
When an AMS in idle mode selects a Femtocell BS as a preferred BS and the selected Femtocell BS supports the PG ID(s) of the AMS, the AMS sends a predefined ranging code for triggering the transition to the paging-enable state to the Femtocell BS prior to timer based location update. If the Femtocell BS in paging-disable state receives the predefined ranging code from the idle mode AMS, it shall transit to the paging-enable state and activate the paging-enable timer. The Femtocell BS shall broadcast paging messages until the paging-enable timer expires.
The paging-enable timer may be longer than the idle mode timer. If the idle mode AMS in the Femtocell BS performs any kinds of location update, the Femtocell BS resets and restarts the paging-enable timer. If the Femtocell BS already in paging-enable state receives the predefined ranging code from another AMS, it also resets and restarts the paging-enable timer. On the paging-enable timer expiry, the Femtocell BS changes to the paging-disable state and does not transmit a paging message.
If an AMS determines that its paging group changed, it shall perform paging group based location update. In this case, the AMS in idle mode shall not send the predefined ranging code to the Femtocell BS. Upon receiving the AAI_RNG-REQ message for location update, the Femtocell BS in paging-disable state transits to the paging-enable state and activates the paging-enable timer.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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