
IEEE C802.16m-09/0294r1

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

	Title
	Proposed Text on UL Control Structure for the IEEE 802.16m Amendment Working Document

	Date Submitted
	2009-01-09

	Source(s)
	Dongsheng Yu, Sophie Vrzic, Mo-Han Fong, Robert Novak, Hosein Nikopourdeilami, Kathiravetpillai Sivanesan

Nortel Networks
                  
	dongshengyu@nortel.com
svrzic@nortel.com

mhfong@nortel.com

	Re:
	802.16m amendment working document 
In response to IEEE 802.16m-08/053r1 “Call for Contributions and Comments on Project 802.16m Amendment Working Document” for Session 59

	Abstract
	Contribution with proposed text on UL PHY control for the IEEE 802.16m Amendment Working Document (IEEE 802.16m-08/050)

	Purpose
	Discuss and adopt into IEEE 802.16m Amendment Working Document

	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>.


Proposed Text on UL Control Structure for the IEEE 802.16m Amendment Working Document
Dongsheng Yu, Sophie Vrzic, Mo-Han Fong, Robert Novak, Hosein Nikopourdeilami, 
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 Nortel Networks

I. Introduction
This contribution proposes the text for the UL control structure section to be included in the 802.16m amendment. The proposed text is compliant to the 802.16m SRD (IEEE 802.16m-08/002r7) and the 802.16m SDD (IEEE 802.16m-08/003r6), and it follows the style and format guidelines in IEEE 802.16m-08/043.
II. Text Proposal
--------------------------------------------------------Start of the Text-----------------------------------------------------------       
[Add the text below to page 30, line 22 of IEEE 802.16m-08/050]
15.3 Physical Layer
15.3.8 UL Control Structure
15.3.8.1 UL Fast Feedback Channel

The UL fast feedback channel carries channel quality feedback, MIMO feedback and BW REQ indicators.

There are two types of UL fast feedback control channels: primary and secondary fast feedback channels. The UL primary fast feedback control channel provides wideband feedback information including channel quality and MIMO feedback. It is used to support robust feedback reports. The UL secondary fast feedback control channel carries narrowband CQI and MIMO feedback information. The UL fast feedback channel is FDM with other UL control and data channels.
The UL fast feedback channel starts at a pre-determined location, with the size defined in a DL broadcast control message. Fast feedback allocations to an AMS are configurable based on traffic, channel conditions etc. The number of bits carried in the fast feedback channel can be adaptive. The specific type of feedback information carried on each fast feedback opportunity is different. The number of bits carried in the fast feedback channel can be adaptive.
The UL fast feedback channel carries one or more types of fast feedback information. Multiplexing fast feedback channels from one or more users is FDM. 

A UL feedback mini-tile (FMT) is defined as 2 contiguous subcarriers by 6 OFDM symbols for subchhanelization shared with UL PUSC. A UL FMT of 6 contiguous subcarriers by 2 OFDM symbols is for other channelization. The primary and secondary fast feedback channels are comprised of NFMT distributed FMTs. One LRU consists of 9 FMTs and can be shared by multiple fast feedback channels. 

No pilot is allocated in FMT for primary fast feedback channel.
Table XXX shows 64 sequences for primary fast feedback channel. This set of sequence can carrier up to 6 information bits. The mapping of these sequences on both feedback mini-tile is shown in Figures XXX and YYY.

Table 1 sequence of for primary fast feedback channel
	index 
	sequence
	index
	sequence
	index
	Sequence

	1
	111111111111
	22
	101001101111
	43
	110010010101

	2
	101010101010
	23
	110000001001
	44
	100111000000

	3
	110011001100
	24
	100101011100
	45
	111101010110

	4
	100110011001
	25
	111111000101
	46
	101000000011

	5
	111100001111
	26
	101010010000
	47
	110001100101

	6
	101001011010
	27
	110011110110
	48
	100100110000

	7
	110000111100
	28
	100110100011
	49
	111110011100

	8
	100101101001
	29
	111100110101
	50
	101011001001

	9
	111111110000
	30
	101001100000
	51
	110010101111

	10
	101010100101
	31
	110000000110
	52
	100111111010

	11
	110011000011
	32
	100101010011
	53
	111101101100

	12
	100110010110
	33
	111110101001
	54
	101000111001

	13
	111100000000
	34
	101011111100
	55
	110001011111

	14
	101001010101
	35
	110010011010
	56
	100100001010

	15
	110000110011
	36
	100111001111
	57
	111110010011

	16
	100101100110
	37
	111101011001
	58
	101011000110

	17
	111111001010
	38
	101000001100
	59
	110010100000

	18
	101010011111
	39
	110001101010
	60
	100111110101

	19
	110011111001
	40
	100100111111
	61
	111101100011

	20
	100110101100
	41
	111110100110
	62
	101000110110

	21
	111100111010
	42
	101011110011
	63
	110001010000

	
	
	
	
	64
	100100000101


15.3.8.1.1 UL Fast Feedback Channel Formats

The primary fast feedback channel is one of 3 types.  Each type can be allocated with a different feedback interval.  The content of each type is provided in Tables 2 and 4.  

Table 2 Content of type 1 primary fast feedback channel
	Syntax
	Bits
	Notes

	CQI
	4
	Channel Quality Indicator

	BW Request Indicator
	1
	Indicates a request for a default 

UL allocation size

	MBS QoS Indicator
	1
	Indicates if the received MBS data is below the 

MBS QoS Threshold


Table 3 Content of type 2 primary fast feedback channel
	Syntax
	Bits
	Notes

	PMI
	4
	Preferred Matrix Index

	Rank
	2
	-


Table 4 Content of type 3 primary fast feedback channel
	Syntax
	Bits
	Notes

	FFR Feedback
	TBD
	Interference offset for each FFR zone 

(if FFR is enabled)


In order to support event driven feedback, the secondary fast feedback channel contains a type field to indicate the contents of the message.  The MS can decide which message to send each feedback instance.  

In the case of open loop MIMO, the secondary fast feedback channel is one of two types.  The content of each type is provided in Tables 5 and 6.  

Table 5 Content of type 1 secondary fast feedback channel for OL MIMO
	Syntax
	Bits
	Notes

	Type
	1
	0b0

	CQI1, CQI2
	8
	Channel Quality Indicator for 2 best bands

	BW Request Indicator
	1
	Indicates a request for a default 

UL allocation size

	MBS QoS Indicator
	1
	Indicates if the received MBS data is below the 

MBS QoS Threshold

	FFR Feedback
	TBD
	Interference offset for each FFR zone 

(if FFR is enabled)


Table 6 Content of type 2 secondary fast feedback channel
	Syntax
	Bits
	Notes

	Type
	1
	0b1

	Best Band Bitmap
	12
	Indicates the bands for subsequent CQI feedback

	Rank
	2
	-


In the case of closed loop MIMO, the secondary fast feedback channel contains information for two best bands.  If feedback for more bands is required then the feedback shall be sent using either multiple secondary fast feedback channels or by using a MAC header.  The content of each message type for CL MIMO is provided in Tables 7-9.  

Table 7 Content of type 1 secondary fast feedback channel for CL MIMO
	Syntax
	Bits
	Notes

	Type
	2
	Type = 0b00

	CQI1, CQI2
	8
	Channel Quality Indicator for 2 best bands

	PMI1, PMI2
	8
	Preferred Matrix Index

	Rank
	2
	-


Table 8 Content of type 2 secondary fast feedback channel for CL MIMO
	Syntax
	Bits
	Notes

	Type
	2
	Type = 0b01

	CQI1, CQI2
	8
	Channel Quality Indicator for 2 best bands

	DPMI, DPMI2
	4
	Differential Preferred Matrix Index

	Rank
	2
	-

	BW Request Indicator
	1
	Indicates a request for a default 

UL allocation size

	MBS QoS Indicator
	1
	Indicates if the received MBS data is below the 

MBS QoS Threshold


Table 9 Content of type 3 secondary fast feedback channel for CL MIMO
	Syntax
	Bits
	Notes

	Type
	2
	Type = 0b10

	Best Band Bitmap
	12
	Indicates the bands for subsequent CQI feedback

	FFR Feedback
	TBD
	Interference offset for each FFR zone 

(if FFR is enabled)


15.3.8.2 UL HARQ Feedback Channel

UL HARQ feedback channel is used to carry HARQ feedback information. The UL HARQ feedback channel starts at a pre-determined offset with respect to the corresponding DL transmission. The UL HARQ feedback channel is FDM with other control and data channels. Orthogonal signaling is used to multiplex multiple HARQ feedback channels from different AMS.
The UL HARQ feedback channel is comprised of three distributed UL feedback mini-tiles (FMT), where the UL FMT is defined as 2 contiguous subcarriers by 6 OFDM symbols for subchhanelization shared with UL PUSC. A UL FMT of 6 contiguous subcarriers by 2 OFDM symbols is for other channelization. One LRU consists of 9 FMTs and are shared by multiple HARQ feedback channels.
15.3.8.3 UL Sounding Channel
The UL sounding channel is used by an AMS to send a sounding signal for MIMO feedback, channel quality feedback and acquiring UL channel information at the ABS. The ABS can configure an AMS to transmit an UL sounding signal on specific UL sub-bands. The sounding signal is transmitted over predefined subcarriers within the intended sub-bands. The periodicity of the sounding signal for each AMS is configurable. The UL sounding channel is FDM with other control and data channels.
The ABS can configure multiple AMSs to transmit UL sounding signals on the corresponding UL sounding channels.  The UL sounding channels from multiple users or multiple antennas per user is FDM.

Antenna switching among available physical antenna at the MS is applied to make UL sounding channel providing full MIMO channel information for DL transmission.

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
















































































































1

