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Proposed text on CQI Operation in Sleep Mode 
Giwon Park, Kiseon Ryu, Jinyoung Chun, Youngsoo Yuk, Ronny Yongho Kim and Jin Sam Kwak
LG Electronics, Inc.
1. Introduction

The sleep mode section of IEEE 802.16m Draft 1 [1] does not describe the CQI operation during sleep mode. In this contribution, we describe the CQI operation including the sleep mode in the MAC aspect. 
2. Motivation
It is necessary to clarify CQI operation during sleep mode as follow statements: 
1) When AMS enters sleep mode, is it still needed during sleep window or sleep mode?
2) If the CQI feedback is only valid during the listening window, isn’t there any problem?

In case a CQI feedback is performed during sleep window as well as listening window, overhead is icreased due to the frequent CQI Feedback. Moreover, if the CQI feedback is only transmitted during the listening window, there is a problem that serving ABS transmits the DL burst with robust MCS level to AMS before AMS transmit the CQI feedback. In other words, if the CQI feedback does not previously transmit to ABS right before the listening window, serving ABS may transmit DL data, that do not have proper MCS level setting, to AMS until the serving ABS receives the CQI feedback from AMS. Figure 1 shows the serving ABS transmits the DL burst with robust MCS level to AMS during the listening window.

[image: image1.emf]LWSW

CQI 

Feedback

D

a

t

a

 

T

r

a

f

f

i

c

 

w

i

t

h

 

r

o

b

u

s

t

 

M

C

S

 

l

e

v

e

l

SW

LW

Sleep Cycle

Sleep Cycle

......

CQI Allocation period

Sleep Mode

CQI 

Feedback

D

a

t

a

 

T

r

a

f

f

i

c

 

w

i

t

h

 

r

o

b

u

s

t

 

M

C

S

 

l

e

v

e

l


Figure 1. An example of CQI operation in sleep mode. Serving ABS transmits the DL burst with robust MCS level during the listening window until the serving ABS receives the CQI feedback from AMS.
3. The proposed sleep mode for CQI operation
As mentioned above, for transmitting the DL burst with proper MCS level during the listening window, an AMS shall transmit the CQI feedback right before listening window to serving ABS.

Fig. 2 shows the example of the proposed sleep mode for CQI operation. In the figure, an AMS transmits the CQI feedback 
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times right before listening window. The parameter (
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) for CQI feedback is negotiated in sleep mode initiation.

[image: image4.wmf]CQI

N

= the number of CQI feedback which AMS transmits right before listening window.
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Figure 2. An example of proposed CQI operation in sleep mode
4. Proposed Text
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[Add proposed text to line 66, page 188]
15.3.11 Sleep Mode
When an AMS enters the sleep mode, the CQI operation is performed during the sleep mode. 
An AMS shall transmit the CQI feedback 
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times right before listening window. The parameter (
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) for CQI feedback is negotiated in sleep mode initiation.
15.2.6.24 AAI_SLP-RSP 

Table 697 – the parameters of AAI_SLP-RSP

	Name
	Value
	Usage

	Response_Code
	0b00 : Request by ABS in Unsolicited manner

0b01 : Approval of AAI_SLP-REQ

0b10 : Rejection of AAI_SLP-REQ

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

	Operation
	0b00 : Exit Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Switch Sleep Cycle setting
	This indicates operation type of AAI_SLP-RSP message.

This field appears when Response_Code is 0b00 or 0b01.

	SCID
	0~15
	Sleep Cycle ID

This field appears when Response_Code is 0b00 or 0b01 and Operation is not 0b00.

	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 or 0b01 and Operation is 0b01 or 0b10.

	LWEF
	0~1
	Listening window Extension Flag..

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b01 or 0b10.

	NISCF
	0~1
	New Initial sleep cycle indicator.

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b01 or 0b10.

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

This field appears when Response_Code is 0b00 or 0b01 and Operation is 0b01 or 0b10.

	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 or 0b01 and Operation is 0b01 or 0b10.

	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 or 0b01 and Operation is 0b01 or 0b10.

	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 or 0b01 and Operation is 0b01 or 0b10.

	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 or 0b01 and Operation is 0b01 or 0b10.

	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 or 0b01, Operation is 0b01 or 0b10 and TIMF equals to 1.

	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 or 0b01, Operation is 0b01 or 0b10 and NISCF equals to 1.

	N
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	0~3
	N
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is the number of CQI feedback which AMS transmits right before listening window.

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

This field appears when Operation is 0b01 or 0b10 and LWEF equals to 1.

	REQ_duration
	0~255
	Waiting value for the AAI_SLP-REQ message retransmission , which is the Least Significant 8 bits of Frame Number.

This field appears when Response_Code is 0b10.


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