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Introduction

Coverage losses are common in practical network deployments. The device may lose signal temporarily due to various reasons, such as entering into an area without coverage, fading, etc.  According to the current spec, upon a coverage loss, the MS will lose PHY synchronization or DL/UL synchronization. In addition, if the periodic ranging procedure is conducted, the ranging procedure may fail.

However, there is a lack of sufficient specs for addressing this problem at MAC layer. First, the standard does not synchronize the network and the MS regarding each other’s state, including link status and MS’s context retained at the network. Actually there is no mechanism specified for the BS to detect an MS’s coverage loss.

In addition, the standard does not specify the network’s behavior after an MS’s coverage loss either.  Note that in practical deployments, it may be desirable for the network to release MS’s context in order to free resource occupied.

Furthermore, there is ambiguity in the previous standards, which are the base of 16m AWD, on coverage recovery procedure after the MS comes back into coverage, and this ambiguity may lead to significant application performance downgrade. For example, in 802-16 2009, after incurring a coverage loss, a MS will scan for a new channel, or reinitializes MAC.  However, the spec does not clearly define what follows channel scanning and what it means by “reinitializes MAC”. In C80216maint-09_0014r1.doc, after a coverage loss, a MS may perform initial network entry or network reentry.
The proposed text below addresses this coverage loss problem with the necessary clarity by providing solutions to maintain and synchronize state information between a MS and the network, and coverage loss recovery procedure. 

Proposed Amendment text

Black text: existing text in AWD (P802.16m/D2)
Red Strikethrough text: deleted text

Blue text: new text
[Insert the below new section] 
15.2.x 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.

15.2.x.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 AAI-REG-REQ/AAI-REG-RSP handshake during initial network entry. The timer is reset whenever the ABS receives any data (e.g. MPDU or feedback information) from the AMS.


Upon each expiration of the active_ABS_timer, to check whether an AMS is still alive, the ABS shall grant UL burst to the AMS and the AMS shall transmit a padding PDU or an MPDU on the UL grant. If the ABS doesn’t receive any PDU or MPDU as expected, the ABS shall re-grant UL burst until a predetermined retry limit is reached.


If the ABS does not receive padding PDU or MPDU after exhausted retries of UL grant, under certain conditions (TBD) the ABS may send an unsolicited AAI-RNG-RSP message to request the AMS to perform ranging as follows. 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. 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 respond with AAI-MSG-ACK and restart the active_ABS_timer. If the ABS does not receive the AAI-RNG-CFM message upon the expiration of the retry timer for the AAI-RNG-RSP message, the ABS resends the AAI-RNG-RSP message until its retry limit is reached.
If the ranging procedure is not requested, the ABS shall start the Resource Retain Timer if the ABS does not receive any padding PDU or MPDU upon exhausted UL grant retries. Otherwise if the ranging procedure is requested, the ABS shall start the Resource Retain Timer upon exhausted AAI-RNG-RSP retries. Upon expiration of the Resource Retain Timer, 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 after expiration of the active_ABS_timer, the ABS considers that the AMS is performing HO.  Accordingly, the ABS cancels the above procedure and restarts the Resource Retain Timer.
In case of a coverage loss during HO, the ABS is able to detect an AMS’s coverage loss by either receiving a HO fail notification via backhaul, without any further response from AMS, or not receiving a HO completion notification within the Ranging_Initiation_Deadline via backhaul. In either case, the ABS shall follow the above coverage loss procedure, where 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. 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 respond with AAI-MSG-ACK and restart the active_ABS_timer. If the ABS does not receive the AAI-RNG-CFM message upon the expiration of the retry timer for the AAI-RNG-RSP message, the ABS resends the AAI-RNG-RSP message until its retry limit is reached.
15.2.x.2 Coverage loss detection at AMS and AMS’s behavior
The AMS can detect a coverage loss by losing PHY synchronization or DL synchronization or UL synchronization, i.e if the AMS cannot decode a predetermined number of contiguous (e.g. 5) SFHs, the AMS shall regard it as Link Loss from the ABS. In addition, if the periodic ranging procedure is conducted, the AMS can detect a loss by a failure ranging.



Upon receiving an unsolicited AAI-RNG-RSP message with Ranging Request bit to be one, 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 a AAI-RNG-CFM message that includes its STID and FEH with polling bit set to 1, which requests the ABS to respond with AAI-MSG-ACK. If the AMS does not receive the AAI-MSG-ACK message upon the expiration of the retry timer for the AAI-RNG-CFM message, the AMS resends the AAI-RNG-CFM message until its retry limit is reached. Upon exhausted AAI-RNG-CFM retries, the AMS considers that the ABS considers that the AMS is not with the ABS anymore, and the AMS shall perform coverage loss recovery procedure as indicated in Section 15.2.x.3.

15.2.x.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, which could be its previous serving ABS before the coverage loss, if the AMS has its previous ABSID, the AMS shall perform network reentry as indicated below. Otherwise, the AMS shall perform initial network entry.

During the network re-entry, 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 an UL BW alloca​tion. When receiving an UL BW allocation, the AMS shall send the AAI_RNG-REQ message with bit#7=1 in the Ranging Purpose Indication parameter, indicating that this is a network reentry after a coverage loss. If the AMS shares valid security context, then the AMS shall include its previous MSID* 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 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 target ABS shall place in AAI-RNG-RSP an HO Process Optimization parameter indicating which reentry management messages may be omitted. The AMS shall complete the processing of all indicated messages before entering normal operation with target ABS.

[Insert the below new section]


· 
· 



15.2.6.32 AAI-RNG-CFM
The AMS shall send the AAI-RNG-CFM message to the ABS upon successful ranging initiated by an unsolicited AAI-RNG-RSP message with the Ranging Request bit to be one. It shall include the below parameters:

· STID of the AMS.

Additionally, the AAI- RNG-CFM message shall always include an FEH with the polling bit set to 1.

[Change some entries of Table 674 in 15.2.3.1, as follows]
Table 674—parameters for AAI_ RNG-REQ
	Ranging Pur​pose Indication
	The presence of this item in the message indi​cates the following AMS action: 
If Bit#0 is set to 1, it indicates that the AMS is currently attempting HO reentry, or, in combi​nation with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS. In this case, Bit#1 shall be 0..
If Bit#1 is set to 1, it indicates that the AMS is initiating the idle mode location update process. In this case, Bit#0 shall be 0
If Bit#2 is set to 1, ranging request for emergen​cy call setup. When this bit is set to 1, it indi​cates AMS action of Emergency Call process.
If bit #5 is set to 1, it indicates that the AMS is initiating location update for transmission to DCR mode from idle mode.
If bit #6 is set to 1 in combination with ID of the network entity that assigns/retains the context, it indicates that the AMS is currently attempting re-entry from DCR mode.
<<<Editor’s note: reserved bits below are in​valid>>>
Bit#3-7 : reserved

If Bit#7 is set to 1, it indicates that the AMS is currently attempting network reentry after experiencing a coverage loss.


	It shall be included when the AMS is attempting to perform reentry, HO or location update

	Serving BSID
	The BSID of the AMS’s previous serving ABS before incurring a coverage loss, or tThe BSID of the serving ABS to which the AMS is currently connected (has completed the registration cycle and is in normal operation). The serving BSID shall not be included if the aging timer is timed-out (serving BSID AG​INGTIMER). Inclusion of serving BSID in the AAI_RNG-REQ message signals to the target ABS that the AMS is currently connected to the network through the serving ABS and is in the process of HO network reentry.
	It shall be included when the AMS is attempting to perform HO reentry, or a network reentry after a coverage loss.


	Previous STID
	The STID which the AMS uses in the previous serving ABS.
	It shall be included when the AMS is attempting to perform unprepared HO reentry 

	CMAC Tuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	It shall be included when the AMS is attempting to perform Network Re-Entry from idle mode, Secure Loca​tion Update, or HO, or a reentry after incurring a coverage loss, if the AMS has a CMAC tuple necessary to expedite security authentication. 

	MSID*
	AMS’s previous MSID*.
	It shall be included when the AMS is attempting to perform network reentry after a coverage loss


[Change some entries of Table 675 in 15.2.3.2 and insert some new entries, as follows] 
Table 675—parameters for AAI_ RNG-RSP
	HO Process Optimization
	Identifies reentry process management messag​es that may be omitted during the current HO at​tempt or network reentry attempt after a coverage loss due to the availability of MS service and operational context information obtained by means that are beyond the scope of this stan​dard, and the MS service and operational status post-HO completion. The AMS shall not enter normal operation with target ABS until com​pleting receiving all network reentry, MAC management message responses as indicated in HO process optimization.
	It shall be included when the AMS is attempting to perform network reen​try or HO and the target ABS wishes to identify reentry process manage​ment messages that may be omitted during the current HO attempt.  

	
	
	








�As requested by Samsung. Will reinvestigate HARQ ACK option later.


�UL grant + MPDU replaces KEEP-ALV + MSG-ACK.





To incorporate the following possible ranging procedure, the text for stopping UL/DL scheduling is deleted and the text for starting resource retain timer is moved to the 4th paragraph in this section.   


�Please note that,  instead of the ranging procedure introduced in this contribution, this failure periodic ranging procedure refers to what is defined in 802.16-2009, as stated in the introduction of this contribution and Figure 102 in 802-16.2009.





The below text also clearly states that, the AMS performs loss recovery upon lost MSG-ACK, but NOT failure ranging.


�Delete text about KEEP-ALV + MSG-ACK, as UL grant + MPDU replaces KEEP-ALV + MSG-ACK.





�This paragraph is needed as the ABS may request ranging.


�This change is to accommodate the case when the AMS loses power and cannot retrieve even its previous ABSID.


�Delete text regarding whether to include previous BSID, as the BW has already been allocated by ABS.


�Delete KEEP-ALV message, as UL grant + MPDU replaces KEEP-ALV + MSG-ACK.


�Delete text regarding whether to include previous BSID, as the BW has already been allocated by ABS






  


