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Traffic Indication for Continuous Sleep Cycle
Lei Zhang, Hongyun Qu, Mary Chion, Jianquan Song, Li Wang, Jerry Chow
ZTE Corporation 
Problem Statement

If the ABS schedules a large DL traffic at one time, the ABS and AMS may not finish transmission only by extending AMS’s Listening Window to occupy the whole current Sleep Cycle. At this time, the AMS may also choose to exit sleep mode for the traffic. 

However, in order to avoid exiting Sleep Mode, the AMS should extend its Listening Windows during one or more Sleep Cycles to receive the DL traffic. In this case, based on current scheme of Traffic Indication shown in Figure 1 below, the AMS will receive 3 Traffic Indication messages and use 3 Sleep Cycles to finish the DL traffic. 
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Figure 1

Proposals

In order to efficiently indicate the DL traffic and avoid air interface resource spending, one Traffic Indication message may be used to indicate the DL traffic for multiple continuous Sleep Cycles.
Figure 2 shows the method based on our design, for the same DL traffic comparing with Figure 1, the AMS just needs only one Traffic Indication message and three Sleep Cycles to finish the DL traffic. During traffic transmission, the ABS indicates the AMS to receiving DL traffic during three continuous sleep cycles which are long enough to receive all DL traffic. The length of continuous Sleep Cycles may be set to the initial length of Sleep Cycle. The following Sleep Cycle operation of this method follows the operation scheme defined in current Power Conservation DG document. 
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Figure 2

Proposed text for the 802.16m Amendment Working Document

[Insert the following text to the corresponding subsection in contribution IEEE 80216m-09/0797]

---------------------------------------------------------Start of the Text Proposal -----------------------------------------------------------

15.2.x.x Sleep Mode

15.2.x.x.2.3.1 Traffic Indication
Traffic Indication is sent for one or a group of AMS using the AAI_TRF-IND message. AAI_TRF-IND is transmitted at a pre-determined location, i.e. in the continuous NTRFIND distributed LRUs right following the A-MAP region in the 1st subframe of a frame in the listening window. 

AAI_TRF-IND message shall be transmitted at the first frame of Listening Window of each AMS.

If the traffic indication is enabled for an AMS with SLPID assigned, the AMS shall wait for a traffic indication message. Upon receiving the traffic indication message, the AMS shall check whether there is positive traffic indication (e.g. by the SLPID-Group Indication bit-map and Traffic Indication bit-map or the SLPID assigned to it).

If the AMS receives a negative traffic indication, then it shall end the Listening Window and proceed with Sleep Window operation for the remainder of the Sleep Cycle. If the ABS transmits a negative indication to the AMS, the ABS shall not transmit any DL data traffic to the AMS during the remaining part of the Listening Window, unless there are UL bandwidth requests or UL MAC PDU sent from the AMS which have not been fulfilled.

If the ABS sends a positive indication to a specific AMS, the ABS shall transmit at least one DL MAC PDU to the AMS during the AMS’s Listening Window.
If the ABS needs multiple sleep cycles to transmit DL traffic to AMS, a positive Traffic Indication should be used together with the number of sleep cycles to indicate the AMS to receive DL traffic during the following multiple continuous sleep cycles without additional indication in these sleep cycles.

AAI_TRF-IND is segmented into two parts: AAI_TRF-IND_I and AAI_TRF-IND_II. AAI_TRF-IND_I is transmitted using fixed LRUs. If AAI_TRF-IND_II is transmitted, it follows the AAI_TRF-IND_I and its length will be indicated in AAI_TRF-IND_I.  

---------------------------------------------------------End of the Text Proposal -----------------------------------------------------------
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