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1. Introduction

In this contribution, I would like to clarify the MIMO feedback formats in views of the follows:
A. Delete the duplicated words.

B. Clarify the naming to Best_Subbands_index

C. Clarify the period of Event-driven information

D. Change the Feedback channel from PFBCH to SFBCH in MFM = 4, 7 (Need more discussion)

E. Define the location of PFBCH indicator

2. Text proposal in the P802.16m/D4
Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
------------------------------------------------   Text Start  -----------------------------------------------------------
[Add the text in line 14 of page 643 in the section 16.3.9.3.1.2 Secondary fast feedback control channel as below]

16.3.9.3.1.1 Primary fast feedback control channel

The UL PFBCH carries 6 bits of information, providing feedback contents in Table 904.
Table 904 – PFBCH Feedback Content

	PFBCH Feedback Content
	Related MIMO feedback mode
	Description/Notes

	CQI
	0,1,2,3,4,5,6,7
	1) Wideband CQI
2) Subband CQI for Best -1 subband

	STC Rate Indicator
	0,1,2,3
	

	Subband index
	2,3,5,6
	Subband selection for best-1 subband

	PMI
	3,4,6,7
	1) Wwideband PMI

2) Ssubband PMI for best-1 subband

	EDI type 0

Event-driven Indicator (EDI) for request for switching MFM
	N/A
	Event-driven indicator to Indicate request to switch MIMO feedback mode between distributed and localized allocations.

	EDI type 1

Event-driven Indicator (EDI) for Bandwidth Request Indicator
	N/A
	Event-driven indicator This is used to request UL bandwidth.

2 sequences (two services)

	EDI type 2

Event-driven Indicator (EDI) for Frequency partition selection (FPS)
	N/A
	Event-driven indicator in order that AMS informs ABS about the frequency partition index (for MIMO feedback modes (0,1,4,7)

	EDI type 3

Event-driven Indicator (EDI) for Buffer management
	N/A
	Event-driven indicator to iIndicates occupancy status of HARQ soft

buffer


[Add the text in line 14 of page 643 in the section 16.3.9.3.1.2 Secondary fast feedback control channel as below]

16.3.9.3.1.2 Secondary fast feedback control channel

The UL SFBCH carries narrowband CQI and MIMO feedback information. The number of information bits carried in the SFBCH ranges from 7 to 24. The number of bits carries in the fast feedback channel can be adaptive. The feedback contents in Table 908 are carried from LSB in order of Feedback Fields in Feedback formats.

[Modify the text from line 49 in page 647 to in the section 16.3.9.3.1.5 Feedback Formats]
Feedback format for MFM 2

The detailed format is listed in Table 912. 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. The long period report shall start by puncturing the first short period report. 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. When q = 0, only the long period reports shall be sent. q = 0 shall not be set if Measurement Method Indication = 0b1.

The CQI of subband m m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index)
 + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}, which is index of the MCS level. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
Table 912 shows feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region).
Table 912 Feedback formats for MFM 2 (outside OL region)

	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM =1)
	PFBCH
	2
	Short
	Subband CQI and STC rate or any type of EDI
	Joint encoding of CQI and STC rate with PFBCH encoding Type 0
Encoding type 0
No short term report when q=0

	
	
	
	Long
	Best_subbands_index
	PFBCH eEncoding Type 1



	1 (MM =1)
	SFBCH
	1
	Long
	Best_subbands_index,
Subband CQI, 
STC rate, 
PFBCH indicator
	Support of STC rate 1 to 8

	2 (MM =min{5, YSB}
	SFBCH
	2
	Short
	Subband avg CQI, 
fFor (mm=1:MM){

Subband differential CQI 

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Wideband STC rate, 
PFBCH indicator
	Support of STC rate 1 to 8

	3 (MM =min{10, YSB}
	SFBCH
	2
	Short
	Subband avg CQI, 
fFor (mm=1:MM){

Subband differential CQI 

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Wideband STC rate, 
PFBCH indicator
	Support of STC rate 1 to 8


Table 913 shows Feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b1 in Feedback Allocation A-MAP IE (operation inside the open-loop region).
Table 913 Feedback formats for MFM 2 (inside OL region)

	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM =1)
	PFBCH
	2
	Short
	Subband CQI for STC rate = 1/2 or any type of EDI
	Joint encoding of CQI with STC rate = 1/2

PFBCH eEncoding Type 3



	
	
	
	Long
	Best_subbands_index
	PFBCH eEncoding Type 1



	1 (MM =1)
	SFBCH
	1
	Long
	Best_subbands_index, 
Subband CQI, 
PFBCH indicator
	STC rate = 1/2

	2 (MM =min{5, YSB}
	SFBCH
	2
	Short
	Subband avg CQI, 
fFor (mm=1:MM){

Subband dDifferential CQI 

}
	STC rate = 1/2

	
	
	
	Long
	Best_subbands_index, 
PFBCH indicator
	

	3 (MM =min{10, YSB}
	SFBCH
	2
	Short
	Subband avg CQI, 
fFor (mm=1:MM){

Subband dDifferential 

}
	

	
	
	
	Long
	Best_subbands_index,
PFBCH indicator
	


Feedback format for MFM 3

The detailed format is listed in Table 914. 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. The long period report shall start by puncturing the first short period report. For feedback format 0 with 3 reports using the PFBCH, Subband PMI shall be transmitted first after every report of Best_subbands_index. Subband CQI and subband PMI are then transmitted alternately and Best_subbands_index is transmitted in the long term period. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted using encoding type 0 by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback. When q=0, only the long period reports shall be sent. q=0 shall not be set with the differential feedback mode.
The CQI of subband m m shall be computed as follows for the first short period report following a long period report: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI). Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}, which is the unit of the MCS level. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
If the ABS has 4 transmit antennas and assigns MFM3 with feedback format 3, then it shall set Codebook_subset = 0b1 except if Codebook_mode indicates the differential codebook-based feedback mode.
Table 914 Feedback formats for MFM 3
	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM =1)
	PFBCH
	3
	Short
	Subband CQI or any type of EDI
	PFBCH eEncoding Type 0
No short term report when q=0

	
	
	
	Short
	Subband PMI
	PFBCH eEncoding Type 2

STC rate = 1
No short term report when q=0

	
	
	
	Long
	Best_subbands_index
	PFBCH eEncoding Type 1

	1 (MM =2)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Wideband STC rate, 
Subband avg CQI, 
PFBCH indicator
	

	1 (M=2)

2(M=3)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Wideband STC rate, 
Subband avg CQI, 
PFBCH indicator
	

	3 (MM =4)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Wideband STC rate, 
Subband avg CQI, 
PFBCH indicator
	


The detailed format for MIMO feedback mode 3 with differential codebook is in Table 915. Short term report happens in every reporting period as defined in Feedback Allocation A-MAP IE. For M > 1, two long term reports will puncture two short term reports continuously according to long term feedback period in Feedback Allocation A-MAP IE. The long term feedback which conveys Best_subband_index shall be transmitted first. For M = 1, the long term report will puncture one short term report according to long term feedback period in Feedback Allocation A-MAP IE.
Table 915 Feedback formats for MFM 3 for differential codebook
	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM =1)
	SFBCH
	2
	Short
	for (m=1:M){
Subband differential CQI, 
Subband differential PMI, 
}
Padding
	Padding
1 bit: if Nt = 2
0 bit: otherwise

	
	
	
	Long
	Best_subbands_index, 
STC rate, 
Base PMI, 
PFBCH indicator
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	1 (MM =2)
	SFBCH
	3
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (mm=1:MM){

Base PMI
}, 
Wideband STC rate
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	2(MM =3)
	SFBCH
	3
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Wideband STC rate,  Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (mm=1:MM){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	3 (MM =4)
	SFBCH
	3
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Wideband STC rate,  Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (mm=1:MM){

Base PMI
}
	PMI is a PMI from the base codebook or the base codebook subset.


Feedback format for MFM 5

The detailed format is listed in Table 916. 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. The long period report shall start by puncturing the first short period report. 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. When q = 0, only the long period reports shall be sent. q = 0 shall not be set if Measurement Method Indication = 0b1.
The CQI of subband m m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}, which is the unit of the MCS level. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
The feedback formats for MIMO feedback mode 5 are the same for operation inside or outside the open-loop region.
Table 916 Feedback formats for MFM 5
	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM =1)
	SFBCH
	1
	Long
	Best_subbands_index, Subband CQI, 
Stream Index, 
PFBCH indicator
	

	1 (MM =2)
	SFBCH
	2
	Short
	Subband avg_CQI, 
fFor (mm=1:MM){

Subband differential CQI, 
Stream Index

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
PFBCH indicator
	

	2 (MM =3)
	SFBCH
	2
	Short
	Subband avg_CQI

fFor (mm=1:MM){

Subband differential CQI, 
Stream Index

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
PFBCH indicator
	

	3 (MM =5)
	SFBCH
	2
	Short
	Subband avg_CQI, 
fFor (mm=1:MM){

Subband differential CQI, 
Stream Index

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
PFBCH indicator
	


Feedback format for MFM 6
The detailed format is listed in Table 917. 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. The long period report shall start by puncturing the first short period report. For feedback format 0 with 3 reports using the PFBCH, Subband PMI shall be transmitted first after every report of Best_subbands_index. Subband CQI and subband PMI are then transmitted alternately and Best_subbands_index is transmitted in the long term period. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted using encoding type 0 by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback. When q=0, only the long term reports shall be sent. q = 0 shall not be set with the differential feedback mode.
The CQI of subband m m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}, which is the unit of the MCS level. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
Table 917 Feedback formats for MFM 6
	Feedback Format
	FBCH
	Number of reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (MM=1)
	PFBCH
	3
	Short
	Subband CQI or any type of EDI
	PFBCH eEncoding Type 0
No short term report when q=0

	
	
	
	Short
	Subband PMI
	PFBCH eEncoding Type 2

No short term report when q=0

	
	
	
	Long
	Best_subbands_index
	PFBCH eEncoding Type 1

	1 (MM =2)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Subband avg CQI

PFBCH indicator
	

	2 (MM =3)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Subband avg CQI, 
PFBCH indicator
	

	3 (MM =4)
	SFBCH
	2
	Short
	fFor (mm=1:MM){

Subband differential CQI, 
Subband PMI

}
	No short term report when q=0

	
	
	
	Long
	Best_subbands_index, 
Subband avg CQI, 
PFBCH indicator
	


If the ABS has 4 transmit antennas and assigns MFM 6 with feedback format 3, then it shall set Codebook_subset = 0b1 except if Codebook_mode indicates the differential codebook-based feedback mode.
The detailed format for MIMO feedback mode 6 with differential codebook is in Table 918. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE . For M M >1, two long term reports will puncture two short term reports continuously according to long term feedback period in Feedback Allocation A-MAP IE. For M M =1, the long term report will puncture one short term report according to long term feedback period in Feedback Allocation A-MAP IE.
Table 918 Feedback formats for MFM 6 for differential codebook
	Feedback Format
	FBCH
	Number of Reports
	Report Period
	Feedback Fields
	Description/Notes

	0 (M=1)
	SFBCH
	2
	Short
	Subband CQI, 
Differential PMI, 
Padding
	Padding
1 bit: if Nt = 2
0 bit: otherwise

	
	
	
	Long
	Subband index Best_subbands_index, 
Base PMI, 
PFBCH indicator
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	1 (M=2)
	SFBCH
	3
	Short
	fFor (m=1:M){
Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (m=1:M){
Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	2(M=3)
	SFBCH
	3
	Short
	fFor (m=1:M){
Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (m=1:M){
Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	3 (M=4)
	SFBCH
	3
	Short
	fFor (m=1:M){
Subband differential CQI, 
Subband differential PMI
}
	

	
	
	
	Long
	Best_subbands_ index, 
Subband avg_CQI, 
PFBCH indicator
	

	
	
	
	Long
	fFor (m=1:M){
Base PMI
}
	PMI for reset. PMI is a PMI from the base codebook or the base codebook subset.


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



































































