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1. Introduction

This contribution proposes the System State Transition Diagram for section 6 of SDD documents (IEEE802.16m-08/003r1) for IEEE802.16m system.

2. Proposed Text

--------------------------------- Begin of Text --------------------------------------------------------

6. IEEE802.16m Top Level System State Diagram

     The following figure AAA illustrates the system state transition diagram for IEEE802.16m BS and MS. System state diagram for IEEE802.16m systems consists of 4 states,  Initialization state, Access state, Connected state and Idle state. The Connected state consists of 3 separated modes which are sleep mode, active mode and scanning mode based on its operation and MAC message generation. And Idle state consists of 2 separated modes, paging listening mode and paging unavailable mode based on its operation and MAC message generation.
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Figure AAA. System State Transition Diagram of IEEE802.16m

6.1 Initialization State
Initial State is where an MS performs cell selection by scanning and synchronizing to a BS preamble, and acquiring the system configuration information through BCH before it is ready to perform a ranging process to enter Access State. The MS can return back to scanning step in case that it fails to perform action required to each step. 
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Figure BBB. Initialization State Transition Diagram

During this state, if the MS could not properly perform the BCH information decoding and cell selection, it should be back to perform the scanning and DL synchronization. The red dashed line stands the abnormal case. If the MS successfully decodes BCH information, it goes to Access state. If the abnormal case occurs in Access state, the stats transition should be achieved from the Initialization state again.

6.2 Access State

Access State is where the MS performs network entry to the selected BS by going through several processes. A MS performs the ranging process using RNG-REQ/RSP MAC message in order to get UL synchronization. A MS performs the basic capability negotiation with BS using SBC-REQ/RSP MAC message. A MS then performs the authentication and authorization process through key exchanging. And finally a MS performs the registration process using REG-RES/RSP MAC message followed by a MS gets the MAC CID and IP address.  
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Figure CCC. Access State Transition Diagram

Upon successfully performing the access state operation, a MS goes to connected state in order to exchange the user data between BS and MS. Otherwise a MS goes back to Initialization state in case of abnormal operation.

6.3 Connected State

The state consists of 3 modes; sleep mode, active mode and scanning mode. During Connected State, MS maintains at least one connection as established during Access State, while MS and BS may establish additional transport connections. In addition, to save power consumption of the MS during exchanging the user date, a MS or BS can request a transition to sleep mode. And also, MS can scan neighbor cell’s signal to reselect a cell which provides robust and reliable services.
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Figure DDD. Connected State Transition Diagram

6.3.1 Active mode
During Active Mode, the MS and the BS perform normal operations to exchange the DL/UL traffic transaction between MS and BS. And MS can perform the Fast re-entry procedures after handover: while in handover, MS CID and IP address are remained. Without going through access state, MS can keep in connected state with target BS. 
6.3.2 Sleep mode
During Sleep mode, MS can do power saving during traffic interval. MS in Active mode transits to sleep mode through sleep mode MAC management messages such as MOB_SLP-REQ/RSP. MS does not transmit and receive any traffic to/from its BS in sleep interval. A MS can receive a MOB_TRF-IND message during listening interval and then whether a MS can transit to active mode or be stayed in sleep interval according to a indication bit in MOB_TRF-IND message.
6.3.3 Scanning mode

During scanning mode, the MS may be temporarily unavailable to the BS, and performs scanning operation. While in active mode, MS transits to scanning mode through explicit scanning transaction through MOB_SCN-REQ/RSP. In this mode, MS is unavailable to BS. In addition, a MS can perform the implicit scanning procedures that MS performs a scanning other BSs without scanning management messages generation.
6.4 Idle State

During Idle state, the MS performs power saving by switching between Paging listening mode and Paging Unavailable mode
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Figure EEE. Idle State Transition Diagram



6.4.1 Paging Listening Mode

During the paging listening mode, MOB_PAG-ADV is received. If a MS is paged, MS transits to access state for its network re-entry. Location update procedure is also achieved.
6.4.2 Paging Unavailable Mode

During paging unavailable mode, MS does not need to monitor down link channel in order to save its power consumptions. While in this mode, MS can also transit to access state if required.
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