
IEEE C802.16m-10/1000

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	The Clarification of MAC Control Messages for Supporting Multicarrier Mode (16.2.2.1.3)

	Date Submitted
	2010-08-12

	Source(s)
	Jinyoung Chun, Youngsoo Yuk, Kiseon Ryu, Wookbong Lee, Jin Sam Kwak
LG Electronics

	jiny.chun@lge.com
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	IEEE 802.16 Sponsor Ballot Recirc #1

	Abstract
	This contribution provides the clarification of MAC control messages for supporting Multicarrier mode.

	Purpose
	To be discussed and adopted by TGm for the 802.16m draft.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


The Clarification of MAC Control Messages for Supporting Multicarrier Mode (16.2.2.1.3)
Jinyoung Chun, Youngsoo Yuk, Kiseon Ryu, Wookbong Lee, Jin Sam Kwak
LG Electronics
1. Introduction

In IEEE 802.16m/D7, MAC control messages and MAC headers shall be sent to the AMS through its primary carrier. But carrier index shall be known implicitly or explicitly if the value included the message depends on the carrier. For example, there are FFR-related messages (AAI_FFR-CMD, AAI_FFR-REP) and Power status-related messages (AAI_UL_PSR_CFG, UL_PSR header) and MIMO feedback messages (CMFH, MFH).
If ABS commands the report and AMS transmit the control messages, then ABS can know which carrier the message is for implicitly. But event-driven or autonomous control messages by AMS such as UL_PSR header or MFH shall include the carrier index because both of bandwidth requests and the control messages are transmitted on the AMS’s primary carrier.
Therefore we propose to insert carrier index in some MAC control messages.

2. Text proposal in the P802.16m/D6
Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
[Remedy 1]
------------------------------------------------   Text Start  -----------------------------------------------------------
[Modify the text in line 31 of page 311 as below:]

16.2.8.2.8 DL CINR report operation and UL Feedback Channel allocation and the operation of MAC control messages 
An ABS may assign UL feedback channels to each active carrier of an AMS as defined in 16.3.6.5.2.4.
In multicarrier aggregation with fully configured carriers, an ABS may assign FastFeedback channels to each active carrier of an AMS. When FastFeedback channel is assigned, the AMS reports CINR for an active carrier over the assigned FastFeedback channel of the corresponding carrier at the feedback region as defined in 16.3.8.3.3. 
When only DL of fully configured carrier has been activated, UL feedback channel assigned by the ABS is located at the UL region defined in the SFH on the primary carrier. In this case, the ABS may allocate for an AMS one UL fast feedback channel per a secondary carrier over a primary carrier.
In multicarrier aggregation with DL-only secondary partially configured carrier, the ABS directs the AMS to report CINRs of active DL-only secondary carriers through FastFeedback channel(s) on the primary carrier at the feedback region The feedback region is indicated using the physical carrier index for the primary carrier, the start DLRU index for feedback channel, the number of DLRUs for feedback channel and the number of HARQ feedback channel per HARQ feedback region in the AAI_SCD message that is transmitted on the active DL-only secondary carrier as defined in 16.3.8.3.3. The feedback region of the active DL-only secondary carrier follows the feedback region of the primary carrier.
When measurement/report MAC control messages (i.e., AAI_SingleBS_MIMO_FBK, AAI_MultiBS_MIMO_FBK, MIMO Feedback header, Correlation Matrix Feed-back header) are used for DL CINR report operation, the messages are transmitted on the AMS's primary carrier. Feedback Polling A-MAP IE to inform a UL burst region is transmitted on each active DL carrier and the corresponding UL burst is assigned on the AMS's primary carrier. The UL burst carries the messages for DL CINR report for the corresponding active DL carrier.

When the MAC control messages are related to multicarrier operation (i.e., AAI_FFR-CMD, AAI_FFR-REP, AAI_UL_PSR_CFG, Uplink Power Status Report Header, MIMO Feedback header), the messages are transmitted on the AMS’s primary carrier with ‘physical/logical carrier index’ which indicates that the message information is about the carrier.

-----------------------------------------------   Text End  -----------------------------------------------------------
[Remedy 2]
------------------------------------------------   Text Start  -----------------------------------------------------------
[Modify the text in line 20 of page 135 as below:]

16.2.3.18 AAI_FFR-CMD (FFR Command) Message

An AAI_FFR-CMD message may be transmitted by the ABS to instruct the AMS to perform measurement over specific frequency partition(s). Table 7012 lists the parameters to be included into the AAI_FFR-CMD message:


Table 702- AAI_FFR-CMD (FFR Command) Message
	M/O
	Attributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	M
	Control Message Type
	8
	Type of AAI_FFR-CMD
	N.A.

	M
	frequencyPartitionBitMap


	4
	Each bit indicates the interference statistics report status of corresponding Frequency Partition. 0b0: no report interference statistics 0b1: report interference statistics Frequency Partition Bitmap shall contain at least one bit with value "1". The LSB indicates the lowest available FP and the MSB indicates the highest available FP where the size of an available FP is bigger than zero.
	N.A.

	M
	reportType
	4
	Each bit indicates if one type of report is required to be sent by AMS. If one bit has value '1', it indicates the specific report type is required to be sent, otherwise it indicates the specific report type is not required to be sent. At least 1 bit needs to be set to value '1'.

LSB#0: Interference-Mean

LSB#1: Interference-Variance 

LSB#2: SINR-Mean 

LSB#3: SINR-Variance
	

	M
	frameOffset
	8
	The offset (in units of frames) from the current frame in which AAI_FFR-REP message shall be transmitted on the unsolicited UL resource.
	

	O
	PhysicalCarrierIndex
	4
	The physical carrier index configured by the message
	


16.2.3.18 AAI_FFR-REP (FFR Report) Message

Once an AMS receives AAI_FFR-CMD message, an AAI_FFR-REP message is sent by the AMS to report the downlink interference and/or SINR statistics of frequency partition(s) specified in AAI_FFR-CMD message. Table 698 shows the parameters for AAI_FFR-REP message:

Table 703- AAI_FFR-REP message format
	M/O
	Attributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	M
	Control Message Type
	8
	Type of AAI_FFR-REP
	N.A.

	M
	frequencyPartitionBitMap


	4
	Each bit indicates the interference statistics report status of corresponding Frequency Partition. 0b0: no report interference statistics 0b1: report interference statistics Frequency Partition Bitmap shall contain at least one bit with value "1". The LSB indicates the lowest available FP and the MSB indicates the highest available FP where the size of an available FP is bigger than zero.
	N.A.

	M
	reportType
	4
	Each bit indicates if one type of report is required to be sent by AMS. If one bit has value '1', it indicates the specific report type is required to be sent, otherwise it indicates the specific report type is not required to be sent. At least 1 bit needs to be set to value '1'.

LSB#0: Interference-Mean

LSB#1: Interference-Variance 

LSB#2: SINR-Mean 

LSB#3: SINR-Variance
	

	O
	FFR-REPORT
	Variable
	
	

	O
	A) fp0Report
	Variable
	FFR-FeedbackIE
	Present when 0-th LSB of frequencyPartitionBitmap is 0b1

	O
	B) fp1Report
	Variable
	FFR-FeedbackIE
	Present when 1-th LSB of frequencyPartitionBitmap is 0b1

	O
	C) fp2Report
	Variable
	FFR-FeedbackIE
	Present when 2-th LSB of frequencyPartitionBitmap is 0b1

	O
	D) fp3Report
	Variable
	FFR-FeedbackIE
	Present when 3-th LSB of frequencyPartitionBitmap is 0b1

	O
	FFR-FeedbackIE
	Variable
	
	

	
	A) interferenceMean
	8
	Interference mean. This is noise plus inter-cell interference power level which is averaged over the frequency partition and divided by the number of subcarriers in the frequency partition. -134dBm to -30dBm in units of 1dB. -134dBm is encoded as 0x00, -30dB is encoded as 0x68, 0x69 to 0xFF is reserved.
	Present when 0-th LSB of reportType is 0b1



	
	B) interferenceVariance
	4
	Interference variance 0dB to 15dB in units of 1dB
	Present when 1-st LSB of reportType is 0b1

	
	C) sinrMean
	8
	SINR mean -16dB to 53dB in units of 0.5dB -16dB is encoded as 0x00, 53dB is encoded as 0x8A, 0x8B-0xFF are reserved
	Present when 2-nd LSB of reportType is 0b1

	
	D) sinrVariable
	4
	SINR variance 0dB to 15dB in units of 1dB
	Present when 3-rd LSB of reportType is 0b1

	O
	PhysicalCarrierIndex
	4
	The physical carrier index configured by the message
	


-----------------------------------------------   Text End  -----------------------------------------------------------
[Remedy 3]
------------------------------------------------   Text Start  -----------------------------------------------------------
[Modify the text in line 1 of page 165 as below:]

16.2.3.33 AAI_Uplink Power Status Reporting Configuration (AAI_UL_PSR_Config) message

An AAI_UL_PSR_Config message is used to config the AMS uplink power status reporting by unicasting. It is defined as:
Table 717- AAI_UL_RSP-CFG message Field Descriptions

	M/O
	Attributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	M
	uplinkPowerStatusReport
	1
	disable(0), enable(1)
	N.A.

	O
	psrReport-ConfigPara-meters
	txPower-ReportTh-reshold
	4
	txPowerReportThreshold is a 4 bit unsigned integer value in 0.5 dB steps, the specific value "0b1111" shall be interpreted as "infinite"
	Present when uplinkPow-erStatus-Report

is enabled

	
	psrReport-ConfigPara-meters
	txPower-Report-Minimum-Interval
	4
	txPowerReportMinimumInterval is coded by 4 bit unsigned integer values d representing

2d frames, the specific value d=0b1111 shall be interpreted as "infinite"
	

	
	psrReport-ConfigPara-meters
	txPower-ReportPe-riodicalIn-terval
	4
	txPowerReportPeriodicalInterval is coded by 4 bit unsigned integer values d representing

2d frames, the specific value d=0b1111 shall be interpreted as "infinite"
	

	
	psrReport-ConfigPara-meters
	Physical-Carrier-Index
	4
	The physical carrier index configured by the message
	


[Add the text in line 36 of page 52 as below:]
16.2.2.1.3.6 Uplink Power Status Report Header
The Uplink Power Status Report Header should be used to convey AMS ULPC status from AMS to ABS. The control of the reporting is described in section 16.3.9.4.7.
Table 662—Uplink Power Status Report Header Format
	Syntax
	Size(bit)
	Notes

	Uplink Power Status Report Header(){
	
	

	FID
	4
	Flow Identifier. Set to 0001.

	Type
	5
	Mac Signaling header type = 0b00101

	Length
	3
	Indicates the length of the signaling header: 

0b101: 5 bytes 

	ULPC Parameters Updating Indicator
	1
	Indicates whether the AMS has updated its ULPC parameters from AAI_SCD:

0: No ULPC parameters changed comparing to previous reporting.

1: The confirmation of new ULPC parameters from AAI_SCD applied.

	Change configuration change
	4
	Only valid if ULPC Parameters Updating Indicator == 0b1

The value is the same as 2 LSB of “Change configuration change” in the latest AAI_SCD message.

	txPowerPsdBase
	8
	txPowerPsdBase (PSD(base)) is coded using 8 bits in 0.5dBm steps ranging from -74dBm(coded 0x00) to 53.5dBm(coded 0xFF). 

	txSirDownlink
	10
	txSirDownlink(SIRDL) is coded using 10 bits in 1/16dB steps ranging from -12dB(coded 0x00) to 51.9375dB(coded 0x3ff)

	Physical Carrier Index
	4
	Physical Carrier Index for PSR related carrier, this field should be ignored in the case of only single carrier active


	Reserved
	5
	Shall be filled by 0 for byte alignment

	}
	
	


-----------------------------------------------   Text End  -----------------------------------------------------------
[Remedy 4]
------------------------------------------------   Text Start  -----------------------------------------------------------
[Modify the text in line 16 of page 54 as below:]

16.2.2.1.3.8 MIMO feedback Header (MFH)

This MIMO feedback header format is defined in Table 664. This header is used by AMS to send only the wideband information for any combinations of MFM 0, 4, 7 with q=0.

Table 664—MFH Format
	Syntax
	Size(bit)
	Notes

	MFM(){
	
	

	FID
	4
	Flow Identifier. Set to 0001.

	Type
	5
	Mac Signaling header type = 0b00111

	Length
	3
	Indicates the length of the signaling header.

	MFM bitmap
	3
	Bitmap to indicate the MFMs for which the AMS is sending feedback. It shall be consistent with current feedback allocations corresponding to the MFM requested by Feedback Polling A-MAP IE.

LSB #0: MFM 0

LSB #1: MFM 4

LSB #2: MFM 7

	If (LSB#0 in MFM_bitmap == 1){
	
	MFM 0

	  Wideband CQI
	4
	

	  Wideband STC rate
	3
	‘STC rate - 1’ mapped to 3bit unsigned integer (i.e., STC rate=1 as 0b000 ~ STC rate=8 as 0b111)

	}
	
	

	If (LSB#1 in MFM_bitmap == 1){
	
	MFM 4

	  Wideband CQI
	4
	

	  Wideband STC rate
	3
	‘STC rate - 1’ mapped to 3bit unsigned integer (i.e., STC rate=1 as 0b000 ~ STC rate=8 as 0b111)

	  Wideband PMI
	6
	wideband preferred matrix index (PMI), size of which is number of PMI bits (‘NB’) used, mapped to NB LSB bits of this field, while the remaining MSB bit(s) set to zero(0)

	}
	
	

	If (LSB#2 in MFM_bitmap == 1){
	
	MFM 7

	  Wideband CQI
	4
	

	  Wideband PMI
	6variable
	wideband preferred matrix index (PMI), size of which is number of PMI bits (‘NB’) used, mapped to NB LSB bits of this field, while the remaining MSB bit(s) set to zero(0)

	}
	
	

	Logical Carrier Index
	3
	Logical Carrier Index of the activated carriers for PSR related carrier, this field should be ignored in the case of only single carrier active

	Reserved
	variable
	For byte alignment

	}
	
	


-----------------------------------------------   Text End  -----------------------------------------------------------
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