
IEEE C80216m-09_1620

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

	Title
	Reply comments to Interference Mitigation DG Harmonized Text Proposal 

 (C80216m-09_1540)

	Date Submitted
	2009-7-13

	Source(s)
	Hongwei YANG, Dong LI, Keying WU, Yang SONG, Hao LIU, Liyu CAI
Alcatel-Lucent Shanghai Bell Co., Ltd.
	Voice:
+ 86-21-50554550;  Fax:+ 86-21-50554554
Mail to: Hongwei.yang@alcatel-sbell.com.cn 


	Re:
	Call for Reply Comments on Interference Mitigation DG Harmonized Text Proposal 

 (AWD-IMDG)

	Abstract
	This contribution proposes some text amendment for multi-BS MIMO

	Purpose
	Adopt the proposed text into amendment.

	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>.


Reply comments to Interference Mitigation DG Harmonized Text Proposal

Hongwei YANG, Dong LI, Keying WU, Yang SONG, Hao LIU, Liyu CAI
Alcatel-Lucent Shanghai Bell Co., Ltd.

In order to enhance codebook based multi-BS MIMO performances, it’s meaningful in some scenarios to feed back phase correction relevant information to ABS. Such feedback information is beneficial for multi-BS MIMO to reuse the 16m codebook defined for single-BS MIMO, and thus to achieve some more coherent combining gain at AMS. 

So, this contribution is intended to accept all phase correction relevant texts in the Interference Mitigation DG Harmonized Text Proposal (C80216m-09_1540r1 or its latest revision). For easy reference, the following text proposals are provided for easy reference. 
----------------------------- Start of the part 1 of the text proposal-----------------------
Table x1 – Control parameters for DL Multi-BS MIMO supported by codebook based feedback 
	Parameter
	Description
	Value
	Control channel

(IE)
	Notes

	ICT
	Interference coordination type
	0b000: PMI restriction

0b001: PMI recommendation

0b011: CL-MD

0b100: Co-MIMO
	Feedback_Polling_IEs
	Indicates which Multi-BS MIMO mode 

	TRU
	Target resource unit
	TBD
	Feedback_Polling_IE
	Indicates resource units for measurement

	PCF
	Phase Correction Feedback


	0b0: feedback 

0b1: not feedback
	Feedback_Polling_IE
	Only used in CL-MD or Co-MIMO

	MaxUser
	Maximum number of users supported in Co-MIMO
	Maximum supported user number = MaxUser+2, e.g., 0b000 means 2 AMSs are supported in maximum.
	Feedback_Polling_IE
	Only used in Co-MIMO. In CL-MD, the maximum supported user number is 1.


----------------------------- End of the part 1 of the text proposal-----------------------

----------------------------- Start of the part 2 of the text proposal-----------------------

Table x2 – Feedback information for DL Multi-BS MIMO supported by codebook based feedback 
	
	Feedback information type
	Description

	Periodic feedback

	Base station ID
	Report BS_ID using Temp_BSID. Temp_BSID is diversity set member ID assigned to this ABS. 

	
	PMI report for serving and neighboring cell
	For PMI coordination among multiple ABSs

	
	PCF for neighboring cell
	Phase correction factor for neighboring cell

	
	Requesting Multi-BS MIMO
	For AMS reporting of its preference on Multi-BS MIMO operation using a MAC management message

	Event-driven feedback
	Requesting Multi-BS MIMO
	For AMS reporting of its preference on Multi-BS MIMO operation using a MAC management message


----------------------------- End of the part 2 of the text proposal-----------------------

----------------------------- Start of the part 3 of the text proposal-----------------------

With non-adaptive precoding, the precoding matrix is chosen from the codebook described in section 15.3.7.1.2.1.

With adaptive precoding, the precoder matrix Wk is derived from the feedback of the MS, e.g. codebook-based feedback and sounding-based feedback. Two types of adaptive precoding based multi-BS joint processing are supported, CL-MD and Co-MIMO. When CL-MD is enabled, a single AMS is served jointly by multiple coordinating ABSs. When Co-MIMO is enabled, several AMSs are served jointly by the multiple coordinating ABSs through MU-MIMO scheduling and precoding.

For codebook-based feedback, the AMS(s) choose the PMIs for the serving cell and the neighboring cells based on the respective estimated channel state information. The serving ABS can also instruct the AMS(s) to feedback a phase correction for the neighboring cells to further improve the system performance.
When DL Multi-BS joint processing is enabled, radio resource allocation, data mapping and pilot pattern allocation should be aligned among coordinating ABSs. The same data packet is transmitted by the coordinating ABSs on the same time and frequency resources. The same pilot patterns without interlacing shall apply to the coordinating BSs.
The operation procedure of DL Multi-BS Joint Processing follows the steps below:

1.
DL Multi-BS Joint Processing may be triggered by an AMS in an unsolicited manner. Based on the channel measurements of the desired and interference links reference signals, an AMS may request operation with DL Multi-BS Joint Processing in an unsolicited manner via an event-driven feedback report to its serving BS using one codeword in the P-FBCH.

2.
The ABS may accept or reject the request from the AMS. The ABS shall send a Feedback_Polling_IE to the AMS to accept the request, or it may do nothing to reject the request. The ABS may also send a Feedback_Polling_IE to an AMS in an unsolicited manner. The ABS shall indicate operation with non-adaptive precoding based multi-BS joint processing, CL-MD or Co-MIMO in the Feedback_Polling_IE.

3.
Once an AMS receives a Feedback_Polling_IE, it shall send a periodic feedback header with the requested information in case of codebook feedback, or send UL sounding as instructed by Sounding_Allocation_IE() in case of sounding feedback. 

4.
Upon receiving feedback from multiple AMSs, Iin case of codebook feedback, the ABS shall forward the PMIs to neighboring ABSs to coordinate the usage of PMIs and PCI (in case of PCI feedback enabled). In case of sounding feedback, each involved ABS can perform precoding based on the received sounding signal(s) from single AMS for CL-MD or from multiple AMSs for Co-MIMO.
----------------------------- End of the part 3 of the text proposal-----------------------

----------------------------- End of the part 4 of the text proposal-----------------------

15.2.3.1.x. MIMO channel feedback header
Table Y. Description of MIMO channel feedback header fields
	Name
	Length

(bit)
	Description

	if (ICT == 0b000, 0b001, 0b010, 0b011 or 0b100) {
	
	ICT is defined in Feedback Polling A-MAP IE


	for (i = 1; i <= N_multiBS_reports; i++) {
	
	

	   Temp_BSID
	[TBD]
	Diversity set member ID

	If (ICT==0b000 or 0b001) {
	
	

	   PMI
	[3 to 6]
	PMI from the rank-1 base codebook [or base codebook subset]

	   [PMI_coordination_subset]
	[1]
	Set of PMIs from the rank-1 base codebook [or base codebook subset]

	   [Subband index]
	[TBD]
	This field may be omitted depending on TRU

	}
	
	

	If (ICT==0b010) {
	
	

	[SIS
	[TBD]
	Preferred stream index set] (Notes: this is relevant to principle of OL multi-BS MIMO, and needs further discussions)

	   [CQI]
	[TBD]
	Indicator of channel quality associated with multi-BS MIMO interference mitigation technique

	}
	
	

	If (ICT==0b011 or 0b100 and PCF == 0b0 and Temp_BSID isn’t the serving BS) {
	
	ICT and PCF are defined in Feedback Polling A-MAP IE

	PMI
	[3 or 6]
	PMI  from the rank-1 base codebook

	PCI
	[TBD]
	Phase correction indicator for neighboring cells

	   [CQI]
	[TBD]
	Indicator of channel quality associated with multi-BS MIMO interference mitigation technique

	}
	
	

	}
	
	

	
	
	

	}
	
	


----------------------------- End of the part 4 of the text proposal-----------------------
----------------------------- Start of the part 5 of the text proposal-----------------------

15.3.6.4.2.x. Feedback Polling A-MAP IE

This IE is used by BS to schedule feedback header transmission by the MS.
Table X. Feedback Polling A-MAP IE
	Syntax
	Size in bits
	Description/Notes

	A-MAP IE Type
	[4]
	Feedback_Polling_IE

	Feedback Type
	2
	[0b00 : stream feedback] 
0b01 : codebook feedback

0b10 : sounding feedback

	If (Feedback Type = 0b00 or 0b01)
	
	Note: for sounding feedback, MS shall detect the Sounding_Allocation_IE for detailed sounding allocation information.

	{
	
	

	MCS
	[2 or 4]
	MCS level for transmitting feedback header

	Resource Allocation
	[TBD]
	Indicating the first Distributed LRU index for transmission

	Allocation Duration (d)
	[3]
	The allocation is valid for 2(d–1) superframes starting from the superframe defined by allocation relevance. If d == 0b000, the pre-scheduled feedback header transmission is released. If d == 0b111, the pre-scheduled feedback header transmission shall be valid until the BS commands to release it.

	Period (p)
	[2]
	Transmit feedback header every [2p superframe]

	TRU
	[3]
	Target RU indicating which RUs or which type of RU to work on for feedback

	ICT
	[3]
	0b000: PMI recommendation for single-BS precoding;

0b001: PMI rejection for single-BS precoding;

0b010: Non-adaptive precoding based mutli-BS joint processing

0b011: CL-MD for multi-BS precoding;

0b100: Co-MIMO for multi-BS precoding;

0b101~0b111: [TBD]

	N_multiBS_reports
	[3]
	If Feedback type == 0b000 to 0b011, then N_multiBS_reports indicates the number of reports.

	If (ICT = 0b011 or 0b100) {
	
	

	PCF
	1
	Phase Correction Feedback;

0b0: feedback phase correction factors for N_multiBS_reports-1 diversity set members;

0b1: not feedback phase correction factors

	   If (ICT = 0b100) {
	
	

	      MaxUser
	3
	Maximum number of users supported in Co-MIMO, 0b000 corresponds to 2 users in maximum are supported in the same resource. This will impact the CQI estimation at the MS side.

	      }
	
	

	}
	
	

	Measured Logical Carrier Index
	[3]
	TBD

	Padding
	variable
	Padding to reach byte boundary

	MCRC
	[16]
	16 bit CRC masked by Station ID


----------------------------- End of the part 5 of the text proposal-----------------------


  


