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Proposed uplink feedback formats for supporting the open-loop region (15.3.9.3.1.4)
David Mazzarese, Sangheon Kim, Hokyu Choi, Heewon Kang

Samsung Electronics Co., Ltd.
Introduction
This contribution proposes changes to the feedback formats of UL control in [1], in order to support the feedback for operation in the open-loop region. When the parameter “Measurement Method Indication” is set to 0b1 in the feedback allocation A-MAP IE, the measurements and the feedback should refer to the open-loop region of the appropriate type (depending on MIMO feedback mode and other parameters as defined in [1]). In this case, the feedback formats defined in [1] are not appropriate, and need to be extended to support the operation in the open-loop region. In addition, we introduce a PFBCH encoding type 3 to support the joint feedback of MCS and STC rate ½. 
Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
References
[1] P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D1, July 2009.
Proposed AWD text
<Modify the section 15.3.9.3.1.4 on line 36, page 450 as shown >

----------------------------------------- Start of the Proposed Amendment Text --------------------------------------------
15.3.9.3.1.4 Feedback format
Feedback format for MFM 0,1,4,7
Feedback formats for MFM 0, 1, 4, and 7 are listed in Table xx 745. Short term report happens in every reporting 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.
Table 745 - 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)
	MFM
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

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

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

Long term FPI for FFR

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

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

Long term FPI for FFR

	4
	PFBCH
	2
	Short
	Wideband CQI
	N/A
	STC rate = 1
Encoding type 0

	
	
	
	Long
	Wideband PMI
	N/A
	PMI for rank 1
Encoding type 2

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

	
	
	
	Long
	Wideband PMI
	N/A
	PMI for rank 1
Encoding type 2


Table X - Feedback formats for MIMO feedback mode 0, 1, 4, and 7 when Measurement Method Indication = 0b1 in Feedback Allocation A-MAP IE (operation inside the open-loop region)
	MFM
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

	0 
	PFBCH
	1
	Short
	Wideband CQI and STC rate
	N/A
	Joint encoding of CQI and STC rate
Encoding type 0

	1 
	PFBCH
	1
	Short
	Wideband CQI
	N/A
	CQI for STC rate = 1/2
Encoding type 3


Feedback format for MFM 2
The detailed format is listed in Table 727 746. Short term report happens in every reporting 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. If the PFBCH indicator in SFBCH is set to ‘1’, PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0.
Table 746 - Feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region)
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

	0 (M = 1)
	PFBCH
	2
	Short
	Subband CQI and 
STC rate (rate=1 and 2)
	N/A
	Joint encoding of CQI and STC rate with PFBCH PFBCH encoding Type 0

	
	
	
	Long
	Subband index
	N/A
	PFBCH encoding Type 1

	1 (M = 1)
	SFBCH
	1
	Subband index

Subband CQI
STC rate
PFBCH indicator 
	3, 4, or 5
4

1~3
1
	Subband index for 5, 10, or 20MHz

Support of STC rate 1 to 8

	2 (M = 3)
	SFBCH
	2
	Short
	Subband avg CQI 
differential CQI
	4
2(3 = 6
	Subband index for 5, 10, or 20MHz

	
	
	
	Long
	Subband index 
Wideband STC rate
PFBCH indicator
	5, 8 or 11
1~3
1
	

	3 (M = 5)
	SFBCH
	2
	Short
	Subband avg CQI 
differential CQI
	4
2(5 = 10
	

	
	
	
	Long
	Subband index 
Wideband STC rate
PFBCH indicator
	3, 10, or 16
1~3
1
	


Table X - Feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b1 in Feedback Allocation A-MAP IE (operation inside the open-loop region)
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

	0 (M = 1)
	PFBCH
	2
	Short
	Subband CQI for STC rate=1/2
	N/A
	Joint encoding of CQI with STC rate =1/2

PFBCH encoding Type 3

	
	
	
	Long
	Subband index
	N/A
	PFBCH encoding Type 1

	1 (M = 1)
	SFBCH
	1
	Subband index

Subband CQI
PFBCH indicator 
	3, 4, or 5

4

1
	Subband index for 5, 10, or 20MHz

STC rate = 1/2

	2 (M = 3)
	SFBCH
	2
	Short
	Subband avg CQI 
differential CQI
	4
2(3 = 6
	Subband index for 5, 10, or 20MHz
STC rate = 1/2

	
	
	
	Long
	Subband index 
PFBCH indicator
	5, 8 or 11
1
	

	3 (M = 5)
	SFBCH
	2
	Short
	Subband avg CQI 
differential CQI
	4
2(5 = 10
	

	
	
	
	Long
	Subband index 
PFBCH indicator
	3, 10, or 16
1
	


Feedback format for MFM 3

The detailed format is listed in Table 728 747. Short term report happens in every reporting 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. For feedback format 0 with PFBCH, subband CQI and subband PMI are transmitted alternately and subband index is transmitted in the long term period by PFBCH encoding type 1. If the PFBCH indicator in SFBCH is set to ‘1’, PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0.
Table 747 - Feedback formats for MIMO feedback mode 3
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

	0 (M = 1)
	PFBCH
	3
	Short
	Subband CQI
	N/A
	PFBCH encoding Type 0

	
	
	
	Short
	Subband PMI
	N/A
	PFBCH encoding Type 2

STC rate = 1

	
	
	
	Long
	Subband index
	N/A
	PFBCH encoding Type 1

	1 (M = 2)
	SFBCH
	2
	Short
	Subband differential CQI
Subband PMI
	2(2
(3~6)(2
	Subband index for 5, 10, or 20MHz

	
	
	
	Long
	Subband index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	4, 7 or 9
1~3
4

1
	

	2 (M = 3)
	SFBCH
	2
	Short
	Subband differential CQI
subband PMI
	2(3
(3~6)(3
	

	
	
	
	Long
	Subband index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	5, 8 or 11
1~3
4
1
	

	3 (M = 4)
	SFBCH
	2
	Short
	Subband differential CQI
Subband PMI
	2(4
(3~4)(4
	

	
	
	
	Long
	Subband index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	4, 9 or 14
1~3
4
1
	


Table 748 - Feedback formats for MIMO feedback mode 3 for differential codebook

	Feedback Format
	FBCH
	Number of Reports
	Report period
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	SFBCH
	2
	Short 
	Subband CQI
Differential PMI
	4
2-4
	Diff. PMI 

(Nt=2: 2 bit, 

Nt=4: 4 bit, 

Nt=8: 4 bit)

	
	
	
	Long 
	Subband index
STC rate 

Base PMI

CQI
PFBCH indicator
	3, 4 or 5

1 to 3 

3-6

4
1
	Subband index for 5, 10, or 20MHz

PMI for reset.

CQI for reset

	1 (M=2)
	SFBCH
	2
	Short
	Diff CQI 

Differential PMI
	2×2 = 4

2×2~2×4=4~8
	Diff. PMI(

Nt=2: 2 bits per subband,

Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband index
STC rate
Avg CQI

Base PMI
PFBCH indicator
	4, 7 or 9

1~3 

4

2×3~2×6=6~12
1
	Subband index for 5, 10, or 20MHz

	2 (M =3)
	SFBCH
	2
	Short
	Diff CQI 

Differential PMI
	3×2 = 6

3×2~3×4=6~12
	Diff. PMI

(Nt=2: 2 bits per subband,
Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband index
STC rate 

Avg CQI

Base PMI
PFBCH indicator
	8 or 10

1~3 

4

3×3~3×6=9~18
1
	Subband index for 5, 10, or 20MHz 

	3 (M =4)
	SFBCH
	3
	Short
	Diff CQI 

Differential PMI
	4×2=8

4×2~4×4=8~16
	Diff. PMI

(Nt=2: 2 bits per subband

Nt=4: 4 bits per subband

Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband index
STC rate 

Avg CQI

Base PMI
PFBCH indicator
	4, 9 or 14

1~3 

4

4×3~4×4=12~16
1
	Subband index for 5, 10, or 20MHz 
Base PMI 

(Nt=2: 3 bits per subband,
Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)
2 long reports will puncture short report continuously.


Feedback format for MFM 5

The detailed format is listed inTable 729 749. Short term report happens in every reporting 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. If the PFBCH indicator in SFBCH is set to ‘1’, PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0.
Table 749 - Feedback formats for MIMO feedback mode 5
	Feedback Format
	FBCH
	Number of Reports
	Report period
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	SFBCH
	1
	Short
	Subband index
Subband CQI

Stream Index
PFBCH indicator
	3, 4, or 5
4
1~2
1
	Subband index for 5, 10, or 20MHz 

	1 (M=2)
	SFBCH
	2
	Short
	Subband avg_CQI
Subband differential CQI
Stream Index
	4
2(2=4
(1~2) (2
	

	
	
	
	Long
	Subband index

PFBCH indicator
	4, 7, or 9
1
	Subband index for 5, 10, or 20MHz

	2 (M =3)
	SFBCH
	2
	Short
	Subband avg_CQI
Subband differential CQI
Stream Index
	4
2(3=6
3( (1~2)
	

	
	
	
	Long
	Subband index
PFBCH indicator
	5, 8, or 11
1
	Subband index for 5, 10, or 20MHz

	3 (M =5)
	SFBCH
	3
	Short
	Subband avg_CQI
Subband differential CQI
Stream Index
	4
2(5=10
(1~2) (5
	

	
	
	
	Long
	Subband index
PFBCH indicator
	3, 10, or 16
1
	Subband index for 5, 10, or 20MHz


Feedback format for MFM 6

The detailed format is listed in Table xxx 750. Short term report happens in every reporting 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. For feedback format 0 with PFBCH, subband CQI and subband PMI are transmitted alternately and subband index is transmitted in the long term period by PFBCH encoding type 1. If the PFBCH indicator in SFBCH is set to ‘1’, PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0.
Table 750 - Feedback formats for MIMO feedback mode 6
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Size in bits
	Description/Notes

	0 (M = 1)
	PFBCH
	3
	Short
	Subband CQI
	N/A
	PFBCH encoding Type 0

	
	
	
	Short
	Subband PMI
	N/A
	PFBCH encoding Type 2

	
	
	
	Long
	Subband index 
	N/A
	PFBCH encoding Type 1

	1 (M = 2)
	SFBCH
	2
	Short
	Subband differential CQI
Subband PMI
	2(2
(3~6)(2
	Subband index for 5, 10, or 20MHz

	
	
	
	Long
	Subband index
Subband avg CQI
PFBCH indicator
	4, 7 or 9
4

1
	

	2 (M = 3)
	SFBCH
	2
	Short
	Subband differential CQI
Subband PMI
	2(3
(3~6)(3
	

	
	
	
	Long
	Subband index
Subband avg CQI
PFBCH indicator
	5, 8 or 11
4
1
	

	3 (M = 4)
	SFBCH
	2
	Short
	Subband differential CQI
Subband PMI
	2(4
(3~4)(4
	

	
	
	
	Long
	Subband index
Subband avg CQI
PFBCH indicator
	4, 9 or 14
4
1
	


Table 751 - Feedback formats for MIMO feedback mode 6 for differential codebook
	Feedback Format
	FBCH
	Number of Reports
	Report period 
	Feedback Fields
	Size in bits 
	Description/Notes

	0 (M =1)
	SFBCH
	2
	Short 
	Subband CQI
Differential PMI
	4
2~4
	Diff. PMI 

(Nt=2: 2 bit, 

Nt=4: 4 bit, 

Nt=8: 4 bit)

	
	
	
	Long 
	Subband selection

Base PMI

CQI
PFBCH indicator
	3, 4 or 5

3-6

4
1
	PMI for reset.

CQI for reset

	1 (M=2)
	SFBCH
	2
	Short
	Diff CQI 

Differential PMI
	2×2 = 4

2×2~2×4=4~8
	Diff. PMI(

Nt=2: 2 bits per subband,

Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband selection

Avg CQI

Base PMI
PFBCH indicator
	4, 7 or 9

4

2×3~2×6=6~12
1
	

	2 (M =3)
	SFBCH
	2
	Short
	Diff CQI 

Differential PMI
	3×2 = 6

3×2~3×4=6~12
	Diff. PMI

(Nt=2: 2 bits per subband,
Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband selection

Avg CQI

Base PMI
PFBCH indicator
	5, 8 or 10

4

3×3~3×6=9~18
1
	

	3 (M =4)
	SFBCH
	3
	Short
	Diff CQI 

Differential PMI
	4×2=8

4×2~4×4=8~16
	Diff. PMI

(Nt=2: 2 bits per subband

Nt=4: 4 bits per subband

Nt=8: 4 bits per subband)

	
	
	
	Long
	Subband index
Avg CQI

Base PMI
PFBCH indicator
	4, 9 or 14

4

4×3~4×4=12~16
1
	Subband index for 5, 10, or 20MHz 
Base PMI 

(Nt=2: 3 bits per subband,

Nt=4: 4 bits per subband,
Nt=8: 4 bits per subband)

2 long reports will puncture short report continuously.


------------------------------------------- End of the Proposed Amendment Text --------------------------------------------[image: image1.png]
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