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Relay Station State Diagram
Kanchei (Ken) Loa, Yi-Hsueh Tsai, Chun-Yen Hsu, Chih-Wei Su, Youn-Tai Lee, Yi-Ting Lin, Hua-Chiang Yin,
Yung-Ting Lee, Whai-En Chen, Shiann-Tsong Sheu, Chih-Cheng Yang, Yih Guang Jan
III, Coiler, NIU, NCU, TKU
Introduction
This contribution (see IEEE C80216m-08_890r1) proposes text for the 16m ARS network entry based on the draft standard IEEE P802.16j.
Proposed Changes:
15 Relay
[Add following subclauses in 15:]

15.4.1 Relay Station State Diagram
The Figure xxx illustrates the Relay Station state transition diagram for an ARS. The diagram consists of 3 states, Initialization State, Access State, and Operational State.
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Figure xxx System State Transition Diagram of IEEE802.16m Relay
15.4.1.1 Initialization State
In the initialization state, the ARS performs cell selection by scanning and synchronizing to an ABS A-PREAMBLE, and acquiring the system configuration information through SFH before entering Access State. During this state, if the ARS cannot properly perform the SFH information decoding and cell selection, it should return to perform scanning and DL synchronization. If the ARS successfully decodes SFH information and selects one target ABS, it transits to the Access State.
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Figure yyy Initialization State Transition Diagram of IEEE802.16m Relay
15.4.1.2 Access State

The ARS performs network entry with the target ABS while in the Access state. Network entry is a multi step process consisting of ranging, pre-authentication capability negotiation, authentication and authorization, capability exchange, registration, neighbor station measurement, access station selection, ARS operation. ARS receives the 802.16m specific IDs as part of Access State procedures. The ARS receives its Station ID and transitions to the Operational state. Upon failure to complete any one of the steps of network entry the ARS transitions to the Initialization state.
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Figure zzz Access State Transition Diagram of IEEE802.16m Relay
15.4.1.3 Operational State

The Operational State consists of 2 modes; Active Mode and Neighbor Measurement Mode. During Operational State, the ARS and the access station may establish additional management connections. And also, ARS can scan neighbor’s signal to reconfigure its parameters which provide robust and reliable services.
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Figure uuu Operational State Transition Diagram of IEEE802.16m Relay
15.4.1.3.1 Active Mode
During Active Mode, the ARS and the access station perform normal operations to relay the DL/UL traffic transaction between the AMS and the access station. The ARS can perform the fast network re-entry procedures after handover; while in handover, the ARS maintains any 802.16m specific identifiers required for handover and its connections with access station. Without going through Access State, the ARS may remain in Operational State with target ABS.
15.4.1.3.2 Neighbor Measurement Mode

During Neighbor Measurement Mode, the ARS performs neighbor measurement or scanning operation and may be temporarily unavailable to the AMS. While in active mode, the ARS transits to Neighbor Measurement Mode implicitly, or explicitly via MAC signaling.
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