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 Proposed text on traffic indication operation (D4 - 16.2.16)
Giwon Park, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak
LG Electronics
1. Introduction
Even though a negative traffic indication does not affect AMS's sleep cycle update, current error handling for missed AAI_TRF-IND message requires the transmission of AAI_TRF-IND-REQ regardless of the type of traffic indication. ABS initiated AAI_TRF-IND error detection could be better than AMS initiated method in the perspective of the overhead reduction.

This contribution includes the proposed text for ABS initiated AAI_TRF-IND error detection in the IEEE 802.16m DRAFT Amendment [1].
2. Modifications and key-descriptions
· ABS initiated AAI_TRF_IND error detection based on HARQ feedback
· Case 1. ABS transmits the AAI_TRF-IND message with positive indication to the AMS.
·  In case ABS transmits the AAI_TRF-IND message with positive indication to AMS, it shall regard AMS as resetting the sleep cycle to initial sleep cycle only when it receive the HARQ ACK from AMS.
·  AMS resets the current sleep cycle to initial sleep cycle when it transmits the HARQ ACK to ABS.
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Figure 1. ABS initiated AAI_TRF_IND error detection based on HARQ feedback
·  In case ABS transmits the AAI_TRF-IND message with positive indication to AMS, if the number of retransmissions of the DL HARQ burst has reached the maximum number of HARQ retransmission attempts, ABS may send the SCH or SCEH to check the AMS’s availability. If the ABS receives the response (i.e., SCH or SCEH) from the AMS, it resets the sleep cycle to initial sleep cycle. Otherwise, ABS shall regard the AMS as doubling the current sleep cycle in previous sleep cycle.
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Figure 2. ABS initiated AAI_TRF_IND error detection based on HARQ feedback 
· Case 2. ABS transmits the AAI_TRF-IND message with negative indication.
·  In case ABS transmits the AAI_TRF-IND message with negative indication to AMS, it shall regard AMS as doubling the sleep cycle in previous sleep cycle.
·  When the AMS receives the AAI_TRF-IND message with negative indication during its own listening window, it shall double the sleep cycle in previous sleep cycle.
· Case 3. AMS missed the AAI_TRF-IND message.
·  If the AMS receives neither the traffic indication message nor any unicast data in the Listening Window, the AMS shall assume that the traffic indication message is negative and follows the procedure as described in section 16.2.16.2.2.1.
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---------------------------------------------------------
[On the IEEE P802.16m/D4, page 300, line 11, make the following changes to subclause 16.2.16.2.2.1]

16.2.16.2.2.1 Sleep Cycle operations 
If the traffic indication message is positive for the AMS and HARQ ACK for DL HARQ burst is successfully processed (i.e., AMS transmits the HARQ ACK for HARQ burst to ABS and ABS receives the HARQ ACK for the HARQ burst from the AMS.), then the length of the current Sleep Cycle shall be determined based on the value of NSCF which was included in the AAI_SLP-RSP or SCH or SCEH. 
[On the IEEE P802.16m/D4, page 301, line 08, make the following changes to subclause 16.2.16.2.3.1]

16.2.16.2.3.1 Traffic Indication
In case ABS transmits the AAI_TRF-IND message with positive indication to AMS, it shall regard AMS as resetting the sleep cycle to initial sleep cycle only when it receives the HARQ ACK from AMS. AMS shall also reset the current sleep cycle to initial sleep cycle when it transmits the HARQ ACK to ABS. After ABS transmitted the AAI_TRF-IND message with positive indication to AMS, if the number of DL HARQ retransmission is exhausted for DL of the AMS, the ABS may send the SCH or SCEH to check the AMS’s availability.
If the traffic indication message is lost or otherwise not detected by the AMS, the AMS shall stay awake for the rest of the Listening Window. If the AMS receives any unicast data during the listening window, then it shall assume that the traffic indication was positive. If the AMS receives neither the traffic indication message nor any unicast data in the Listening Window, the AMS shall remain awake until it receives its own traffic indication using AAI_TRF_IND-REQ/RSP exchange AMS shall assume that the traffic indication message is negative and follows the procedure as described in section 16.2.16.2.2.1. The AMS shall then send an AAI_TRF_IND-REQ message to ask the ABS what was the traffic indication for the AMS. The ABS shall respond to the AMS by unicasting an AAI_TRF_IND-RSP message containing the traffic indication for that AMS. On receiving the the traffic indication, the AMS shall behave in accordance with the traffic indication. 
[On the IEEE P802.16m/D4, page 112, line 54, delete the subclause 16.2.3.26]

16.2.3.26 AAI_TRF_IND REQ
If the TIMF is set to 1, the AMS shall receive AAI_TRF-IND message in the first frame during its own Listening Window. However, if the traffic indication message is lost or otherwise not detected by the AMS, the AMS shall stay awake for the rest of the Listening Window. If the AMS receives any unicast data during the listening window, then it shall assume that the traffic indication was positive. If the AMS receives neither the traffic indication message nor any unicast data in the Listening Window, the AMS shall send an AAI_TRF_IND-REQ message to the ABS in order to ask which kind of traffic indication (i.e., positive or negative traffic indication) the ABS sent to it. The ABS shall respond to the AMS by sending an AAI_TRF_IND-RSP with traffic indication for the AMS.
Table 704. AAI_TRF_IND-REQ message format

	Name
	Value
	Usage

	Frame_Number
	0~15
	This indicates the least significant 4 bits of frame number in which the AMS expected to receive the AAI_TRF-IND.


Parameters shall be as follows

Frame_Number

This indicates the least significant 4 bits of frame number in which the AMS expected to receive the AAI_TRF-IND.
[On the IEEE P802.16m/D4, page 113, line 25, delete the subclause 16.2.3.27]

16.2.3.27 AAI_TRF_IND RSP
When the ABS receives AAI_TRF_IND-REQ message from an AMS, the ABS shall respond to the AMS by sending AAI_TRF_IND-RSP message with the traffic indication for the AMS. When the AMS receives AAI_TRF_IND-RSP from the ABS, the AMS shall update the current Sleep Cycle based on the Traffic_Indication in the AAI_TRF_IND-RSP.
Table 705. AAI_TRF_IND-RSP message format

	Name
	Value
	Usage

	Frame_Number
	0~15
	Least Significant 4 bits of Frame number

	Traffic_Indication
	0: Negative Traffic Indication

1: Positive Traffic Indication
	It indicates the traffic indication which the ABS has transmitted to the AMS


Parameters shall be as follows

Frame_Number

This indicates the least significant 4 bits of frame number in which the ABS sent the AAI_TRF-IND message to the AMS.

Traffic_Indication

This indicates the traffic indication of which the ABS informed the AMS in the specified frame number.

0 = the ABS sent the negative traffic indication to the AMS in the frame

1 = the ABS sent the positive traffic indication to the AMS in the frame
-----------------------------------------------------------End of the Text---------------------------------------------------------[image: image3.png]




























































































































































































































































































































































































































































1

_1327165731.vsd
�

텍스트�

AMS


SW


ABS


LW


DL Assignment A-MAP


LW


SW


�

AAI_TRF-IND (Positive)


AMS resets the sleep cycle  to Initial Sleep cycle


ABS considers that AMS resets the sleep cycle  to Initial Sleep cycle at this time.


DL traffic


HARQ feedback of DL traffic



_1328358638.vsd
�

AMS


SW


ABS


AAI_TRF-IND (positive)


Listening Window


No HARQ feedback of DL traffic or NACK


Sleep Window


DL Assignment A-MAP


X


DL traffic (HARQ Block)


X


HARQ Retransmission


No HARQ feedback of DL traffic or NACK


Listening Window Extension


Sleep cycle


. . .


SCH or SCEH 


1. If the ABS does not receive the response, it does not reset the sleep cycle and Current sleep cycle is doubled in previous sleep cycle. Otherwise (ABS received the response), ABS resets the sleep cycle to initial sleep cycle.


2. Current sleep cycle is doubled in previous sleep cycle.


No HARQ feedback of DL traffic or NACK


X


SCH or SCEH for response


X


Previous sleep cycle


SW


. . .



