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Proposal to remove MFM 1 outside OL region (Section 16.3.7 of the IEEE 802.16m/D3)
Intel Corporation 
1. Introduction

There are two MFM that are used to support OL MIMO in N-LRU allocations outside OL region: MFM 0 and MFM 1. Both MFM supports wideband CQI feedback for STC rate up to 4. The difference is in CQI feedback for STC rate 1. In MFM=0, CQI for MIMO mode 0 is used, while in MFM=1 CQI for MIMO mode 1 with STC rate 1 is used. To simplify standard and minimize the number of options removal of MFM 1 outside OL region is proposed.
2. Simulation analysis
To evaluate OL MIMO performance with MFM 0 and 1 in N-LRU allocation a system level simulations were carried out in UMa test environment with different antenna spacing configurations. Interference aware receiver has been assumed for the analysis. Simulation results for 4x2 antenna configuration and 10 MHz channel are summarized in Table 1.
3. Text proposal for inclusion in the 802.16m/D4
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify text on page 456, line 19, section 16.3.7.2.5.4 as follows}
MIMO feedback mode 1 is used for the OL-SU CDR with STC rate 1/2 SM with rank adaptation in diversity permutation. The trans​mission rank is determined by the STC Rate. STC Rate 1 means the rank-1 precoding.
--------------------------------------------------  Text End #1 ------------------------------------------------
--------------------------------------------------  Text Start #2  ------------------------------------------------
{Modify contents of Table 839 on page 457, line 20, section 16.3.7.2.5.5 as follows}
	MIMO Feedback mode
	Description and type of RU
	Feedback content
	Supported

MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported

MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	0
	OL SU MIMO SFBC/SM (Diversity: DLRU, NLRU)
	1. STC Rate

2. Wideband CQI
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

2 ≤ STC Rate ≤ 4: SM CQI
In DLRU: Mt=2 for SM.

In NLRU: Mt≥2 for SM
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

STC Rate = 2: SM CQI
In DLRU only.

	1
	OL SU

MIMO SM

(Diversity: NLRU)
	1. STC Rate

2. 1. Wideband CQI
	MIMO mode 1
1 ≤ STC Rate ≤ 4

n.a.
	MIMO mode 5

STC Rate = 1/2

	2
	OL SU

MIMO SM

(localized: SLRU)
	1. STC Rate

2. Subband CQI

3. Subband Selection 
	MIMO mode 1
1 ≤ STC Rate ≤ 8
	MIMO mode 5

STC Rate = 1/2

	…
	
	
	
	


--------------------------------------------------  Text End #2 ------------------------------------------------
--------------------------------------------------  Text Start #3  ------------------------------------------------
{Modify text on page 551, line 50, section 16.3.9.3.1.5 as follows}
Feedback format for MFM 0,1,4,7
Feedback formats for MFM 0, 1, 4, and 7 are listed in Table 902. Short term report happens in every report​ing period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report if MFM = 4 or 7, or by puncturing the 2q-th short period report if MFM = 0 or 1, where q is defined in the feedback allocation A-MAP IE. The wideband CQI is one average CQI corresponding to the MIMO mode signaled by the combination MFM and STC rate, with averaging over the whole band. In the case where the number of DL frequency partitions FPCT > 1, the wideband CQI is one average CQI over the corresponding frequency partition.
Table 902 shows feedback formats for MIMO feedback mode 0, 1, 4, and 7 when Measurement Method Indication = 0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region):
Table 902-Feedback formats for MIMO feedback mode 0, 1, 4, and 7 (outside OL region)
	MFM
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

Long term FPI for FFR

	1 
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

Long term FPI for FFR

	4
	PFBCH
	2
	Short
	Wideband CQI
	STC rate = 1

Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1

Encoding type 2

	7
	PFBCH
	2
	Short
	Wideband CQI
	STC rate = 1
Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1
Encoding type 2


--------------------------------------------------  Text End #3 ------------------------------------------------
--------------------------------------------------  Text Start #4 ------------------------------------------------
{Modify text and contents of Table 827 on page 437, line 40, section 16.3.6.5.2.4.11 as follows}
In case of feedback for MIMO feedback modes 0, 1, 4 or 7, the MS shall feedback the CQI for FP0 if FPCT equals 1 or 4, or for FPk if FPCT equals 2 or 3, where FPk is determined by k = floor(IDcell/256) )
Table 827 - Feedback Polling A-MAP IE
	Syntax
	Size in bits
	Notes

	A-MAP IE Type {
	4
	Feedback_Polling_IE

	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.

	...
	
	

	    MaxMt
	Variable

1 or 2
	Variable number of bits - depends on number of transmit antenna Nt Nt at the ABS

If Nt=2 (Any MFM):

0b0: 1

0b1: 2

If Nt =4 (Any MFM):

0b00: 1

0b01: 2

0b10: 3

0b11: 4

If Nt =8 (SU-MIMO MFM 0, 1, 2, 3, 4):

0b00: 1

0b01: 2

0b10: 4

0b11: 8

If Nt =8 (MU-MIMO MFM 5, 6, 7):

0b00: 1

0b01: 2

0b10: 3

0b11: 4

	...
	
	

	    If(MFM=0, 1, 2, 5){
	
	Indication of report for OL region

	   Measurement Method Indication
	1
	0b0: Use the midamble for CQI measurements

0b1: Use pilots in OL region with MaxMt streams for CQI measurements

	    }
	
	

	...
	
	


--------------------------------------------------  Text End #4------------------------------------------------
--------------------------------------------------  Text Start #5 ------------------------------------------------
{Modify contents of Table 821 on page 424, line 36, section 16.3.6.5.2.4.5 as follows}
Table 821 - Feedback Allocation A-MAP IE
	Syntax
	Size in bits 
	Description/Notes

	Feedback-Allocation-MAP_IE() {
	-
	-

	A-MAP IE Type
	4
	Feedback Allocation A-MAP IE = 0b0010

	...
	...
	...

	MaxMt
	Variable

1-2

	Variable number of bits - depends on number of transmit antenna Nt
If Nt =2 (Any MFM except MFM 1):

0b0: 1

0b1: 2
If Nt =2 (SU-MIMO MFM 1):

0b0: 1

0b1: 2

If Nt =4 (Any MFM except MFM 1):

0b00: 1

0b01: 2

0b10: 3

0b11: 4
If Nt =4 (SU-MIMO MFM 1):

0b00: 1
If Nt =8 (SU-MIMO MFM 0, 1, 2, 3, 4):

0b00: 1

0b01: 2

0b10: 4

0b11: 8

If Nt =8 (MU-MIMO MFM 5, 6, 7):

0b00: 1

0b01: 2

0b10: 3

0b11: 4

	If (MFM = 2, 3, 5, 6) {
	
	

	    Feedback Format
	2
	

	}
	
	

	If (MFM=0,1,4,7){
	
	

	   FPI
	2
	Frequency partition indication: ABS indicate AMS to send wideband CQI and STC rate of the frequency partition and reuse factor in the future: 

0b00: Frequency partition index 0

0b01: Frequency partition index 1

0b10: Frequency partition index 2

0b11: Frequency partition index 3

	}
	
	

	If (MFM == 0,1 and q!=0b00)
	
	

	{
	
	

	Long term FPI
	2
	Frequency partition indication: ABS indicate AMS to send wideband CQI and STC rate for the second frequency partition using long term feedback:

0b00: Frequency partition index 0
0b01: Frequency partition index 1

0b10: Frequency partition index 2

0b11: Frequency partition index 3 

	}
	
	

	If (MFM ==  3,4,6,7) {
	
	CL SU and MU MIMO

	CM 
	2
	Codebook Feedback Mode and Codebook Coordination Enable
0b00: base mode with CCE disabled

0b01: transformation mode with CCE disabled

0b10: differential mode with CCE disabled
0b11: base mode with CCE enabled

	CS 
	1
	Codebook subset if Nt=4, otherwise CS shall be ignored.
0b0: report PMI from the base codebook or transformed base codebook

0b1: report PMI from the codebook subset or transformed codebook subset

	}
	
	

	If (MFM==0, 1, 2, 5){
	
	

	Measurement Method Indication
	1
	0b0: Use the midamble for CQI measurements

0b1: Use pilots in OL region with MaxMt streams for CQI measurements

	}
	
	

	Padding
	Variable
	Padding to reach byte boundary

	}
	-
	-


--------------------------------------------------  Text End #5 -----------------------------------------------
--------------------------------------------------  Text Start #5 -----------------------------------------------
{Modify text on page 427, line 48, section 16.3.6.5.2.4.5 as follows}
MaxMt: This field specifies the maximum rank to be fed back by the AMS if MFM=0,1,2,3,4 (which indi​cates a SU MIMO feedback mode for SM), or it specifies the maximum number of users scheduled on each RU at the ABS if MFM=5,6,7 (which indicates a MU MIMO feedback mode)
--------------------------------------------------  Text End #6 -----------------------------------------------
--------------------------------------------------  Text Start #7 -----------------------------------------------
{Modify contents of Table 670 on page 35, line 59, section 16.2.2.2.7 as follows}
Table 670 –MFEH Format
	Syntax
	Size (bits)
	Notes

	MFEH() {
	
	

	Type
	4
	MFEH type

	MFM
	3
	

	If (MFM == 0 or 1){
	
	

	Wideband CQI
	4
	

	Wideband STC rate
	1 to 2

	Depending on MaxMt

	}
	
	

	If (MFM == 1){
	
	

	Wideband CQI
	4
	

	}
	
	

	If (MFM == 4 or 7){
	
	

	Wideband CQI
	4
	

	...
	
	


--------------------------------------------------  Text End #7 -----------------------------------------------







  


