IEEE C802.16m-10/1450r1

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Recovery from Coverage loss

	Date Submitted
	2010-12-29

	Source(s)
	Jiaxing Xiao, Guanghui Fan, Bin Chen, Erik Colban
Huawei Technologies Co.,Ltd.
	E-mail: 
libra_xiao@huawei.com
fanguanghui@huawei.com  

binchen@huawei.com
ecolban@huawei.com

	Re:
	Call for SB on “ P802.16m/D9”: 

	Abstract
	This contribution proposes about coverage loss remedy in IEEE 802.16m.

	Purpose
	To be discussed and adopted by TGm for 802.16m Sponsor Ballot.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Recovery from Coverage loss 
Jiaxing Xiao,  Guanghui Fan, Bin Chen, Erik Colban
Huawei Technologies
Introduction
By letting the AMSs report areas without coverage (so called blind areas) after recovering from coverage loss, appropriate measures may be taken by the network functions to improve coverage and capacity in the network. This is described in the SDD as follows: 
16.2.1 Coverage and Capacity Optimization

 The coverage and capacity optimization aims to detect and resolve the blind areas for reliable and maximized network coverage and capacity when an AMS cannot receive any acceptable signals from any ABSs. When an AMS resumes the connection after experiencing service interruption in a blind area, the AMS should perform the measurement (e.g. RSSI, SINR, I and INR) and report the event together with cached information (e.g. last serving BS ID, neighbor list, location information , timestamp and RTD etc.) to the serving ABS. The ABS can direct the AMS to not report its cached information, in order to limit the amount of data that is reported. The SON functions process the reported information and then determine the location of the blind areas in order for subsequent coverage extension and capacity optimization.
(Refer to page 150, line 44, of 80216m-09_0034r3.pdf)
This contribution proposes changes to the P802.16m/D10 to address the above excerpt from the SDD.
Proposed Changes to P802.16m/D10
Change 1: Modify the text on page 558,  from line 11 as follows:
========================== Start of Proposed Text I ==============================

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 where the AMS looses signal temporarily for various reasons such as entering an area with weak signal or high interference.

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 in Connected State alive in active mode, the ABS shall grant an 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, the 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 the 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 an unsolicited AAI-RNG-RSP message with the Ranging Request bit set to one to request the AMS to perform ranging using periodic ranging codes by setting the Ranging Request bit to one
 and . The ABS shall then start the T58 timer. Upon receiving an AAI-RNG-CFM message with the 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 
timer.

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

Upon expiration of the Resource Retain Time timer, the ABS considers
 that the AMS is not in the network anymore, and may releases the AMS’s dynamic context and moves the 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 hand over 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 shall determine that it has lost 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 and denoted as NLost-SFH, the AMS shall regard it as Link Loss from the ABS. 
The AMS uUpon receiving an unsolicited AAI-RNG-RSP message with Ranging Request bit set 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 indicating that the ABS received the ranging preamble code sent by the AMS within acceptable limitswith 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. If the AMS does not receive such AAI-RNG-ACK message or Upon exhaustsed the possible HARQ retransmissions ofwhile attempting to transmit the AAI-RNG-CFM message, the AMS shall determine that it has lost coverage.
considers that it is not connected with the ABS anymore, and the AMS shall When the AMS has determined that it has lost coverage it may record information associated with the coverage loss, such as last S-ABS ID, RTD to S-ABS, and the time of the coverage loss, and then perform the 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 shall 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. 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). The AMS may indicate that it has coverage loss information to be reported by setting the Coverage Loss Information Indication in the AAI-RNG-REQ message to 1. If the AMS shares a valid security context with the discovered ABS, the AMS shall include its CRID in the AAI-RNG-REQ message protected with a CMAC derived from the new AK. 
After receiving the AAI-RNG-REQ message, the discovered ABS identifies AMS’s reentry attempt after a coverage loss and checks its context availability. 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 the AAI-RNG-RSP message an Reentry Process Optimization parameter indicat​ing which reentry MAC control messages may be omitted. If the Coverage Loss Information Indication in the AAI-RNG-REQ message is set to 1, the ABS may request the AMS to report coverage loss information by setting the Coverage Loss Information Request parameter in the AAI-RNG-RSP message to 1. The AMS shall complete the processing of all indicated messages before entering Connected State with at the T-ABS. If the ABS has requested the AMS to report coverage loss information, the AMS shall send the coverage loss information in an AAI-CLDM-REP message to the T-ABS after entering the Connected State. 
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.
========================== End of Proposed Text I ==============================

Change 2: Modify the text on page 93, line 7, as follows:

========================== Start of Proposed Text II ==============================
Table 678—AAI-RNG-REQ message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	…
	…
	…

	} else if (Ranging Purpose Indication == 0b1000) {
	
	// Reentry from DCR mode, coverage loss or detection of different ABS restart count.
	

	CRID
	72
	AMS identifier which the AMS has been assigned for coverage loss or DCR mode and are currently maintained
	

	If (CMAC indicator == 0b1){
	
	
	

	AK_COUNT
	16
	The AMS's current value of the AK_COUNT, which is used to update the security keys in the T-ABS.
	Shall be presented if the AMS has a CMAC Tuple necessary to expedite security authentication

	}
	
	
	

	For (i=0; i<N_FIDs; i++) {
	
	N_FIDs is the number of FIDs  1≤N_FIDs ≤15
	

	FID
	4
	Flow Identifier
	

	FID change count
	4
	FID change count
	

	}
	
	
	

	Coverage Loss Information Indication
	1
	A value of 1 indicates that the AMS has information on coverage loss to report to the ABS
	

	} else if (Ranging Purpose Indication == 0b1001) {
	
	
	

	…
	…
	…
	…


========================== End of Proposed Text II ==============================

Change 3: Modify the text on page 102, line 53, as follows:

========================== Start of Proposed Text III ==============================
Table 679—AAI-RNG-RSP message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	…
	…
	…

	SAID update bitmap
	16
	Bitmap for indicating the specific FID(s) that are being updated to SAID of AES-CTR
	Shall be included if specific FID(s) are to be remapped to SAID of AES-CTR in case of Zone Switch from LZone to MZone

	If(it is under network re-entry for HO){
	
	
	

	…
	…
	…
	…

	}//end of If (it is under network re-entry for HO)
	-
	
	

	Coverage Loss Information Request
	1
	A value of 1 indicates that the ABS requests that the AMS send a AAI-CLDM-REP message after network re-entry
	Shall be included if the AMS set the Coverage Loss Information Indication to 1 in the AAI-RNG-REQ message.


========================== End of Proposed Text III ==============================

Change 4: On page 87, line 65, add new row to Table 677:
========================== Start of Proposed Text IV ==============================
	No.
	Functional Areas
	Message Names
	Message Description
	Security
	Connection

	…
	…
	…
	…
	…
	…

	NN
	SON
	AAI-CLDM-REP
	Coverage loss detection and measurement report
	Encrypted/ICV
	Unicast


========================== End of Proposed Text IV ==============================

Change 5:  On page 297, line 37, add new section 16.2.3.64:

========================== Start of Proposed Text V ==============================
16.2.3.64 AAI-CLDM-REP Message
The AAI-CLDM-REP message may be sent by the AMS to the ABS after recovering from coverage loss. The information provided in the AAI-CLDM-REP message may be used by the network to determine the area with no coverage. The usage of this message is specified in 16.2.26.
Table NNN—AAI-CLDM-REP message Field Description

	Field
	Size (bits)
	Value/Description
	Condition

	Previous S-ABS ID
	48
	The BSID of the ABS that was last serving the AMS before the coverage loss.
	

	Superframe number
	12
	This field contains the superframe number of the last superframe whose header was correctly received by the AMS before it determined that it had lost coverage.
	

	For (i=0; i<N-NBR-ABSs; i++) 
{
	
	N-NBR-ABSs is the number of neighbor ABSs included in this message
	

	ABSID
	48
	Neighbor ABS ID for the previous S-ABS
	

	}
	
	
	

	Previous S-ABS  RTD
	8
	This parameter indicates the round trip delay (RTD) measured by the AMS to the previous S-ABS. The RTD can be given by the latest time advance applied by the AMS. The value shall be interpreted as an unsigned byte with units of 1/Fs.
	

	Current S-ABS  RTD
	8
	This parameter indicates the round trip delay (RTD) measured by the AMS to the ABS that is currently serving the AMS. The RTD can be given by the latest time advance applied by the AMS. The value shall be interpreted as an unsigned byte with units of 1/Fs.
	


========================== End of Proposed Text V ==============================
Change 6: On page1001, line 30, modify the ASN.1 code as follows
========================== Start of Proposed Text VI ==============================
ReentryFromDCR ::= SEQUENCE {

crid CRID,

akCount AKCount OPTIONAL,

fidList SEQUENCE (SIZE (1..15)) OF FidInfo OPTIONAL,
coverageLossInfoIndication BOOLEAN 
...

}
========================== End of Proposed Text VI==============================
Change 7: On page1009, line 12, modify the ASN.1 code as follows
========================== Start of Proposed Text VII ==============================
saidUpdateBitMap BIT STRING (SIZE (16)) OPTIONAL,
rngRspForHandoverReentry RngRspForHoReentryInfo OPTIONAL,
coverageLossInfoRequest BOOLEAN
...

}
========================== End of Proposed Text VII ==============================
Change 8: On page986, line 24, modify the ASN.1 code as follows
========================== Start of Proposed Text IX ==============================
-- SON

aaiSonAdv AAI-SON-ADV,
aaiCLDMRep AAI-CLDM-REP, 
========================== End of Proposed Text IX ==============================
Change 9: On page 1085, line 6, modify the ASN.1 code as follows
========================== Start of Proposed Text X ==============================
-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

-- Coverage Loss Report Message
-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-
AAI-CLDM-REP ::= SEQUENCE {
previousSABSID                              BSID，

superFrameNumber                          INTEGER (0..4095)，

neighborABSList                             SEQUENCE (SIZE (1.. maxNeighborABSs)) OF BSID  OPTIONAL，
previousSABSRTD                          INTEGER (0..255)，

currentSABSRTD                            INTEGER (0..255)，

…
}
========================== End of Proposed Text X ==============================
�Subject confusion: This says that the AMS shall perform periodic ranging by setting the Ranging Request bit to one.


�Editors: There is a system parameter “Resource Retain Time” which is in some places is spelled using underscores instead of spaces.. Please ensure consistent spelling throughout the amendment.


�Not sure how one can determine than an ABS considers something.


�What happens on the network side of the ABS is out of scope of this standard and this standard cannot mandate such behavior. The rest of this paragraph is descriptive. Therefore it is suggested to delete the whole paragraph.


�Note: Missing link to this section on page 477, line 10.
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