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Amendment Text Proposal for Generic Handling of Interruptions to Sleep Cycles
Jerry Chow, Mary Chion, Lei Zhang, Li Wang
ZTE Corporation
Introduction
Amendment Text is proposed for the generic handling of certain generally isolated events that may occur at any time in order to enhance 16m Sleep Mode operation in these scenarios. The handling of this type of event currently in 802.16Rev2 is either complex, such as defining Power Saving Classes of Type III with associated exception handling, or inefficient from a power savings and protocol overhead perspective by requiring that Sleep Mode be disabled at the occurrence of the event and then, re-enabled afterwards.
Since the nature of the events being considered are those that can occur at any time but relatively infrequently, it simplifies the normal operation of Sleep Mode by simply treating them as interruptions to the normal flow of Sleep Cycles.
Proposed Amendment Text for 16m:
15.2.1.3.6 Interruptions to Normal Sleep Cycle Operation
There are a number of events that can interrupt the normal operation of Sleep Cycles – that is, can interrupt the normal sequence of Listening Windows and Sleep Windows in consecutive Sleep Cycles.  These events include:

· the start of a control signaling transaction between the ABS and AMS

· the occurrence of DL transmissions that the AMS must receive but the timing of which cannot be changed to align with a normal Listening Window for the AMS (examples of this type of event include broadcast control messaging and broadcast/multicast data traffic)

Because the timing required of the expected DL transmissions associated with these events may not be aligned with the normal occurrence of Listening Windows within Sleep Cycles, additional periods during which an AMS shall be in an active listening mode (i.e. awake) are overlaid over and supersedes the normal operation of the Sleep Cycle during those periods in order to accommodate these asynchronous interruptions. The mechanisms and procedures relating to these special awake periods are specified in Subclauses 15.2.1.3.6.1 to 15.2.1.3.6.3 below.
15.2.1.3.6.1 Sleep Operation During Control Signaling Transactions

During a user-specific control signaling and/or messaging transaction between an ABS and AMS, the AMS shall remain awake (i.e. in an active listening mode) after it has transmitted any UL signaling to which the ABS is expected to respond. The UL signaling for which this shall be applicable includes any type of ranging and any request type MAC management messages. The AMS shall remain in the active listening mode until such time as the response is received from the ABS, or the required timeout waiting for the ABS response has been reached, or the ABS has indicated a return to normal Sleep Cycle operation by sending sleep control information with Resume Sleep Cycle Indication set to the AMS. On the occurrence of any of these events, the AMS shall return to normal Sleep Cycle operation using the latest configured values of the operational Sleep Cycle parameters.
In the case where normal Sleep Cycle operation is resumed via the ABS sending Resume Sleep Cycle Indication to the AMS, the ABS shall send the expected control signaling response in the normal Listening Window of an upcoming Sleep Cycle or in a singular Listening Window that the ABS may define. A singular Listening Window is a defined interval starting at a specific time in the future during which the AMS shall be in an active listening mode regardless of its current Sleep Cycle state (i.e. in Listening Window or Sleep Window). It is characterized by two parameters: Singular Listening Window Start and Singular Listening Window Length. At the end of a singular Listening Window, normal Sleep Cycle operation shall resume after accounting for the time elapsed during the singular Listening Window – that is, the occurrence of a singular Listening Window does not impact the length of the Sleep Cycle(s) to which it coincides.
A singular Listening Window specification shall be communicated to the AMS by the inclusion of a Singular Listening Window in sleep control information. A Singular Listening Window may be sent to the AMS at the same time as Resume Sleep Cycle Indication. 

15.2.1.3.6.2 Sleep Operation With Reception of Broadcast/Multicast Transmissions

The timings of broadcast/multicast transmissions are governed by control signaling specific to the type of broadcast/multicast traffic (e.g. broadcast/multicast control signaling such as neighboring BS list, Multicast Broadcast Services) and therefore, the AMS is made aware of when it needs to be listening in order to receive these transmissions via specific signaling related to the broadcast/multicast transmission.  Therefore, an AMS operating in Sleep Mode shall interrupt normal Sleep Cycle operation and enter an active listening mode in order to receive broadcast/multicast transmissions that it needs to receive. After reception of the applicable broadcast/multicast transmissions, normal Sleep Cycle operation shall resume after accounting for the time elapsed during the broadcast/multicast reception – that is, the length of the Sleep Cycle(s) are not impacted by the interruption.
15.2.1.3.6.3 Sleep Operation Across Handovers
Normal Sleep Cycle operation may persist during handover by following the mechanisms and procedures for the interaction of sleep operation and control signaling/messaging as provided in Subclause 15.2.1.6.3.1.
Upon re-entry at the target ABS, normal Sleep Cycle operation shall resume if Sleep Mode was active before the handover.  The values of the Sleep Cycle parameters may persist across the handover or may be updated with new values as indicated by the target ABS in RNG-RSP during re-entry.
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