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Problem description
It is defined in IEEE802.16REV2/D4 that a BS can inform MSs when to broadcast ‘Emergency Service Message’ (i.e. ESM) by using Broadcast Control Pointer IE as shown in the table 358.
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 Nevertheless, there is no any other description except the above definition regarding Emergency Service at all. Therefore, we have to solve at least the problems, as follows.
· Assignment of CID to Emergency Service:
Unfortunately, the current standard doesn’t define CID used for Emergency Service. It brings ambiguity to operation of Emergency Service. We should assign a CID to Emergency Service so that all the MSs can identify MAC PDU including ESM.

· Broadcast Control Pointer IE(i.e. BCPIE):
All MSs should receive ESM regardless of their status (i.e. Idle Mode, Sleep Mode, or Awake State). The BCPIE is very useful for the BS to indicate the frame in which ESM will be transmitted. However, Broadcast_Sytem_Update_Transmission_Frame in BCPIE is too short (i.e. at most up to 127 frames) while Paging Cycle in Idle Mode has up to 65535 frames and Sleep Window in Sleep Mode has up to 1024 frames. Eventually, it may require the MSs in Sleep Mode or Idle to Mode to unnecessarily wake up several times in order to receive ESM (e.g. 8 times for sleep mode and 509 times for idle mode in worst case). Therefore, we need to enlarge the range of Broadcast_Sytem_Update_Transmission_Frame.
When the MS wakes up in the frame specified by BCPIE, BS may transmit multiple ESMs through several frames. But, the MS doesn’t know how many ESMs the BS transmit. As a result, when the MS receives an ESM in the frame specified by BCPIE, the MS may enter Idle Mode or Sleep Mode even though BS still has pending ESMs to transmit in next frame. Therefore, the BS needs to inform the MS of the number of ESMs which will be transmitted from the frame indicated by BCPIE.
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