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Proposed text on coverage loss detection in sleep mode (D4 - 16.2.26)
Giwon Park, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak
LG Electronics
1. Introduction
D4 [1] does not define how the ABS and the AMS detect coverage loss in sleep mode. This contribution proposes the procedures of coverage loss detection in sleep mode.
2. Modifications and key-descriptions
· AMS’s coverage loss detection in sleep mode

· When the AMS missed the SFH in sleep mode, it shall awake until it receives the SHF.
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Figure 1. SFH miss of AMS in sleep mode
· If the AMS missed the SFH several times, AMS shall regard it as link loss from the ABS and shall perform the coverage loss recovery procedure.
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Figure 2. AMS’s coverage loss detection in sleep mode
· ABS’s coverage detection in sleep mode

· Allocation of UL Grant
·  For AMS's keep alive check, ABS shall grant the UL burst in the sleep mode. 
· Active_ABS_timer based UL grant (Scenario 1)
·  An ABS transmits the AAI_SLP-RSP message with active_ABS_timer at sleep mode initiation.
·  An active_ABS_timer is started in start_frame_number which is indicated in AAI_SLP_RSP message.
·  Upon expiration of the active_ABS_timer, to check whether an AMS is still alive, the ABS shall grant UL burst to the AMS.
·  The AMS can implicitly know allocation time for UL grant based on active_ABS_timer and AMS shall transmit the padding PDU or an MPDU on the UL grant.
·  Although there is additional message overhead, AMS can implicitly know allocation time for UL grant.
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Figure 3. Coverage loss detection an ABS’s behavior

· Active_ABS_timer based UL grant (Scenario 2)
·  When the listening widow is overlapped with UL grant time based on active_ABS_timer which is used in active state, ABS allocates the UL grant to AMS.
· Active_ABS_timer is not transmitted to the AMSs via AAI_SLP-RSP.
·  Although there is no additional message overhead, if the listening window is not overlapped with the UL grant time, ABS can not grant the UL burst to AMS.
· Active_ABS_timer based UL grant (Scenario 3)
·  In this scenario, ABS may grant the UL burst at listening window which is the nearest to the point of active_ABS_timer’s expiration.
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Figure 4. Coverage loss detection an ABS’s behavior
3. References
[1] IEEE P802.16m/D4, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
4. Text proposal for the 802.16m DRAFT amendment
-----------------------------------------------------------Start of the Text--------------------------------------------------------------
----------------------------Start of the Text (coverage loss detection at AMS and AMS’s behavior) ------------------------
[On the IEEE P802.16m/D4, page 338, line37, make the following changes to subclause 16.2.26.2]

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 (e.g., 5) SFHs in active mode, the AMS shall regard it as Link Loss from the ABS. When the AMS missed the SFH in sleep mode, it shall awake until it receives the SFH. 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.) 

----------------------------End of the Text (coverage loss detection at AMS and AMS’s behavior) ---------------------------

----------------------------Start of the Text (coverage loss detection at ABS and ABS’s behavior) ----------------------------
Option 1 (Coverage loss detection at ABS and ABS’s behavior) 

[On the IEEE P802.16m/D4, page 337, line64, make the following changes to subclause 16.2.26.1]

16.2.26.1 Coverage loss detection at ABS and ABS’s behavior
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 the padding PDU or an MPDU on the UL grant. 

The ABS shall grant UL burst to the sleep mode AMSs and the AMS shall transmit the padding PDU or MPDU on the UL grant. AMS implicitly knows allocation time for UL burst based on active_ABS_timer which is indicated in AAI_SLP-RSP message. An active_ABS_timer for sleep mode AMSs is started in start frame number (i.e., Start frame number for first Sleep Cycle.) which is indicated in AAI_SLP-RSP message.

[On the IEEE P802.16m/D4, page 106, line 32, Add the new parameter to table 702 (16.2.3.24)]
16.2.3.24 AAI_SLP-RSP
Table 702. Parameters for AAI_SLP-RSP

	Name
	Value
	Usage

	~
	
	

	Active_ABS_Timer
	
	This timer is for coverage loss detection of ABS.

This field appears when Operation is 0b01.

	~
	
	


Option 2 (Coverage loss detection at ABS and ABS’s behavior)

[On the IEEE P802.16m/D4, page 337, line64, make the following changes to subclause 16.2.26.1]

16.2.26.1 Coverage loss detection at ABS and ABS’s behavior
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 the padding PDU or an MPDU on the UL grant. 

The ABS shall grant the UL burst to the sleep mode AMSs. In sleep mode, when the listening widow is overlapped with UL allocation time based on active_ABS_timer which is used in active state, ABS grant UL burst to the AMS and AMS shall transmit the padding PDU or MPDU on the UL grant.
Option 3 (Coverage loss detection at ABS and ABS’s behavior)
[On the IEEE P802.16m/D4, page 337, line64, make the following changes to subclause 16.2.26.1]

16.2.26.1 Coverage loss detection at ABS and ABS’s behavior
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 the padding PDU or an MPDU on the UL grant. 

The ABS shall grant the UL burst to the sleep mode AMSs. 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.
----------------------------End of the Text (coverage loss detection at ABS and ABS’s behavior) -----------------------------
-----------------------------------------------------------End of the Text-------------------------------------------------------------------
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