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Sleep Cycle parameters in DSx messages (P802.16/D1-15.3.11.2.4)
Lei Zhang, Mary Chion, Hongyun Qu, Yang Liu
ZTE Corporation

Introduction
As defined in 16e, Power Saving Class is a group of connections that have common demand properties. The change of a single connection will not affect the PSC it belongs to.
Different in 16m, a setting of Sleep Cycle parameters is managed in order to handle all the active connections of the AMS. As a result, Sleep Cycle parameters would generally be impacted most when Service Flows are set up/changed/deleted that impact the most stringent QoS requirements across all Service Flows for a particular AMS.
Therefore negotiation of Sleep Cycle parameters can be performed at the same time that Service Flow management message is exchanged during Sleep Mode operation. When having the new Sleep Cycle parameters in effect as soon as the newly set up Service Flow requires it … it’s a much straightforward design to include it in DSx. 
This contribution proposes the format and information contents of Sleep Cycle parameters in DSx messages.
Proposed text
======================== Start of Proposed Text ========================
[Modify the paragraph in lines 37 on page 193 of P802.16m/D1 as follows]
 15.3.11.2.4 Sleep Mode parameter update
The Sleep Cycle setting update may be accomplished by the AMS sending an AAI_SLP-REQ message with request to re-activate a previously defined sleep cycle or change the sleep parameters of existing SCID. Changing the sleep parameters of existing SCID overrides the old parameters. On receipt of an AAI_SLP-REQ requesting Sleep Cycle setting change, the ABS shall respond with an AAI_SLP-RSP message to confirm the change along with the start frame number, or to propose alternate settings, or to deny the requested change. At that start frame number the sleep cycle changes to the new sleep cycle settings. Alternatively, the ABS may initiate a Sleep Cycle parameter change by sending send an unsolicited AAI_SLP-RSP message to the AMS. Instead of having to initiate any signaling transaction, the Sleep Cycle setting update may be accomplished along with the exchange of Service Flow Management message.
[Insert the following text to the end of Section 15.2.5.8.8 in P802.16m/D1]
15.2.5.8.9 Sleep Cycle parameters in AAI_DSx-REQ/RSP message
The following parameters may be included in AAI_DSx-REQ message to change Sleep Mode or switch Sleep Cycle setting.
Table X—Sleep Cycle parameters in AAI_DSx-REQ message
	Name
	Value
	Usage

	Operation
	0b00 : To change of an existing Sleep Cycle Setting in AAI_DSx-REQ message
0b01 : To switch Sleep Cycle setting in AAI_DSx-REQ message which has been negotiated since the AMS entered Sleep Mode
0b10-0b11: reserved
	This indicates operation request type of AAI_DSx-REQ message

	SCID
	0~15
	Sleep Cycle ID

	TIMF
	0~1
	Traffic Indication Message Flag
0 : AAI_TRF-IND message is not sent for the AMS
1 : AAI_TRF-IND message is sent to the AMS during every Listening Window

This field appears when Operation is 0b00.

	LWEF
	0~1
	Listening window Extension Flag.

This field appears when Operation is 0b00.

	NISCF
	0~1
	New Initial sleep cycle indicator.

This field appears when Operation is 0b00.

	Start Frame Number
	0~63
	Least Significant 6 bits of Frame Number.

This field appears when Operation is 0b00.

	Initial Sleep Cycle
	0~15
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).

This field appears when Operation is 0b00.

	Final Sleep Cycle
	0~1023
	This indicates assigned duration for the Final Sleep Cycle (measured in frames).

This field appears when Operation is 0b00.

	Listening Window
	0~63
	Assigned duration of AMS’s default Listening Window (measured in frames). This Listening_Window may be extended as long as there is UL/DL data traffic between AMS and ABS when Listening Window Extension is enabled.

This field appears when Operation is 0b00.

	Listening sub-frame bitmap
	Each bit in the bitmap indicates:

1: AMS wakes up at the specific subframe

0: AMS does not wake up at the specific subframe
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake

The size of the bitmap equals to the number of subframes of a frame. Bit #0 is mapped to the first subframe.

This field appears when Operation is 0b00.

	New Initial Sleep Cycle
	0~31
	When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value. Otherwise, the current Sleep Cycle shall be reset to Initial Sleep Cycle.

This field appears when Operation is 0b00.

	T_AMS
	0~31
	This timer is for Listening Window Extension of AMS.

This field appears when Operation is 0b00 and LWEF equals to 1.


The following parameters may be included in AAI_DSx-RSP message as response to AAI_DSx-REQ message.

Table X+1—Sleep Cycle parameters in AAI_DSx-RSP message
	Name
	Value
	Usage

	Response Code
	0b00 : AAI_DSx-RSP message is transmitted to approve changing of an existing Sleep Cycle Setting

0b01 : AAI_DSx-RSP message is transmitted to approve the switch of a Sleep Cycle setting which has been negotiated since the AMS entered Sleep Mode

0b10 : AAI_DSx-RSP message is transmitted to reject the request sent by AMS

0b11 : Reserved
	This indicates response type of AAI_DSx-RSP message.

	SCID
	0~15
	Sleep Cycle ID

This field appears when Response Code is 0b00 or 0b01.

	TIMF
	0~1
	Traffic Indication Message Flag
0 : AAI_TRF-IND message is not sent for the AMS
1 : AAI_TRF-IND message is sent to the AMS during every Listening Window

This field appears when Response Code is 0b00.

	LWEF
	0~1
	Listening window Extension Flag..

This field appears when Response Code is 0b00.

	NISCF
	0~1
	New Initial sleep cycle indicator.

This field appears when Response Code is 0b00.

	Start Frame Number
	0~63
	Least Significant 6 bits of Frame Number.

This field appears when Response Code is 0b00.

	Initial Sleep Cycle
	0~15
	This indicates an assigned duration for the Initial Sleep Cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames).

This field appears when Response Code is 0b00.

	Final Sleep Cycle
	0~1023
	This indicates assigned duration for the Final Sleep Cycle (measured in frames).

This field appears when Response Code is 0b00.

	Listening Window
	0~63
	Assigned duration of AMS’s default Listening Window (measured in frames). This Listening_Window may be extended as long as there is UL/DL data traffic between AMS and ABS when Listening Window Extension is enabled.

This field appears when Response Code is 0b00.

	Listening sub-frame bitmap
	Each bit in the bitmap indicates:

1: AMS wakes up at the specific subframe

0: AMS does not wake up at the specific subframe
	The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake

The size of the bitmap equals to the number of subframes of a frame.

This field appears when Response Code is 0b00.

	SLPID
	0~1023
	This ID shall be unique within an ABS. The other AMS shall not be assigned the same ID and SLP Group ID while the AMS is still in sleep mode.
This field appears when Response Code is 0b00.

	New Initial Sleep Cycle
	0~63
	When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value. Otherwise, the current Sleep Cycle shall be reset to Initial Sleep Cycle.

This field appears when Response Code is 0b00.

	T_AMS
	0~31
	This timer is for Listening Window Extension of AMS.

This field appears when Response Code is 0b00.


======================== End of Proposed Text ========================[image: image1.png]
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