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Recovery from Coverage loss 
Jiaxing Xiao,  Guanghui Fan, Bin Chen
Huawei Technologies
Introduction
For the Coverage Loss Detection and Recovery from Coverage Loss, there is one method which confirms the location of the area without covarage and fading by AMS reporting. This method was adopted and described in the SDD, then we need to supplement it to the amendment text.
Text proposal for inclusion in the P802.16m/D9
========================== Start of Proposed Text ==============================

[Editor’s Note 1 : modify the text as following in page 509 line 36]
16.2.26 Coverage Loss Detection and Recovery from Coverage Loss

An AMS may lose signal temporarily due to various reasons, such as entering into an area without coverage and fading. A coverage loss refers to such a situation.

16.2.26.1 Coverage loss detection at ABS and ABS’s behavior

For each AMS, the ABS shall maintain a timer called active_ABS_timer. The timer starts upon the completion of the initial network entry, identified by the completion of AAI-REG-REQ/AAI-REG-RSP handshake, or the completion of network reentry, according to the Reentry Process Optimization in AAI-RNG-RSP message. The timer is reset whenever the ABS receives any data (e.g., MAC PDU or feedback information) from the AMS.

Upon each expiration of the active_ABS_timer, to check whether an AMS is still alive in active mode, the ABS shall grant UL burst to the AMS and the AMS shall transmit a MAC PDU with data or if no data pending to be transmitted, then just with a BR header with BR size set to 0 on the UL grant. If the ABS successfully receives an UL data burst from the AMS in the UL allocation granted to it, the ABS shall reset the active_ABS_timer for the AMS. The ABS may send a unicast AAI-RNG-ACK message with status "success" to the AMS with or without adjustment parameters based on the measurement on the received UL burst from the AMS.

In sleep mode, ABS may grant the UL burst at the listening window which is the nearest to the point of active_ABS_timer’s expiration. Similarly, at the point of active_ABS_timer's expiration, if the AMS is in the scanning interval, the ABS may grant the UL burst for the coverage loss detection at the next interleaving interval of the AMS.

If the ABS does not receive an UL burst on a predetermined number of successive UL grants, called number of Coverage Loss Detection UL grants NCLD_UL_Grant, the ABS shall send an unsolicited AAI-RNG-RSP message to request the AMS to perform ranging, as described below.

The ABS shall send unsolicited AAI-RNG-RSP message to request the AMS to perform ranging using periodic ranging codes by setting the Ranging Request bit to one and start T58 timer. Upon receiving an AAI-RNG-CFM message with AMS’s STID, which indicates a successful periodic ranging initiated by this unsolicited AAI-RNG-RSP, the ABS shall restart the active_ABS_timer. If the ABS does not receive the AAI-RNG-CFM message upon the expiration of T58, the ABS shall start the Resource Retain Time.

Once Resource Retain Time is started, the ABS shall not restart the active-ABS-timer.

Upon expiration of the Resource Retain Time, the ABS considers that the AMS is not in the network anymore, and releases AMS’s dynamic context and moves AMS’s static context to the network entity that stores AMS’s context.

If the ABS receives backbone context request for the AMS during coverage loss detection or before expiration of Resource Retain Time, the ABS considers that the AMS is performing network reentry due to link loss in AMS. The ABS in this case, shall provide the AMS’s context to the network, in response to the backbone context request.

In case of a HO, the ABS shall stop the coverage loss detection procedure for the AMS at the frame specified by Disconnect Time in the AAI-HO-CMD message. Once the S-ABS receives a MAC control message (i.e., bandwidth request) from the AMS that is assumed to handover to a neighbor ABS (i.e., T-ABS), the S-ABS shall initiate the coverage loss detection procedure by starting active_ABS_timer for the AMS.

When an AMS is successfully de-registered from the ABS by explicit control message transaction, e.g., entering the idle mode as specified in Section 16.2.18 or completing a deregistration procedure as specified in Section 16.2.27, the ABS shall stop the active_ABS_timer for the AMS.

16.2.26.2 Coverage loss detection at AMS and AMS’s behavior

The AMS can detect a coverage loss when it loses PHY synchronization or DL synchronization or UL synchronization, i.e., if the AMS cannot decode a predetermined number of contiguous SFHs, called number of lost SFHs denoted as NLost-SFH, the AMS shall regard it as Link Loss from the ABS and restore the AMS context and the measurement result last time.

The AMS upon receiving an unsolicited AAI-RNG-RSP message with Ranging Request bit to be one which indicates that the ABS requests ranging procedure to detect coverage loss, the AMS shall perform periodic ranging. Upon successful ranging initiated by an unsolicited AAI-RNG-RSP message with Ranging Request bit to be one, indicated by receiving an AAI-RNG-ACK message with a success status and corresponding periodic ranging code, the AMS shall request bandwidth and send back an AAI-RNG-CFM message that includes its STID. Upon exhausted HARQ retransmissions of the AAI-RNG-CFM message, the AMS considers that it is not connected with the ABS anymore, and the AMS shall perform coverage loss recovery procedure as indicated in Section 16.2.26.3.

16.2.26.3 Coverage loss recovery procedure

Upon detection of a coverage loss, the AMS scans for a new channel. After achieving PHY synchronization and DL synchronization with the discovered ABS, the AMS shall perform network reentry with CRID as indicated below.

During the network reentry, the AMS shall perform CDMA ranging using HO ranging codes and report the restored info for the area without coverage and fading, which are  collected according to the AMS context, the stored measurement result before entering the area without coverage and fading, and the new measuement result after receiving the network signal. Upon the discovered ABS’s sending AAI-RNG-ACK with success status, the ABS shall provide a UL BW allocation.

When receiving the UL BW allocation, the AMS shall send the AAI-RNG-REQ message, with the Ranging Purpose Indication = 0b1000 (i.e., indicating a network reentry after a coverage loss  and request to send the restored area without coverage and fading related info). If the AMS shares valid security context and confirmed by the network which the AMS reenters, the AMS shall include its CRID and the restored info for the area without coverage and fading in AAI-RNG-REQ protected with a CMAC derived from new AK.

After receiving the AAI-RNG-REQ message, the discovered ABS identifies AMS’s reentry attempt after a coverage loss, confirm the AMS to report the info for the area without coverage and fading by the UL BW allocation and checks its context availability. After the AMS reports the restored related info, the ABS may confirm the location of the area without coverage and fading based on them.  The discovered ABS may request AMS’s context over backbone network which is beyond the scope of this standard. Based on AMS’s relevant context retained at the network, the T-ABS shall place in AAI-RNG-RSP an Reentry Process Optimization parameter indicating which reentry MAC control messages may be omitted. The AMS shall complete the processing of all indicated messages before entering Connected State with T-ABS.

16.2.26.4 Recovery from coverage loss due to the ABS restart

The ABS maintains a restart count that is incremented by one whenever the ABS restarts. The restart count is included in AAI-SCD message (refer to 16.2.3.31). The AMS stores the restart count advertised in the latest instance of the AAI-SCD message. Whenever the AMS detects a restart count which is different that the latest stored value it shall determine that the ABS has been restarted. Then the AMS performs network reentry as defined in 16.2.26.3.
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