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Corrections for Nibble Alignment in MIMO HARQ subburst IEs
Seungkwon Cho, Seokhun Cho, Jaesun Cha, Young-il Kim
ETRI
Problem statement
Even though the standard explicitly requests that each subburst IE should be nibbled-aligned, most of MIMO HARQ subburst IEs, in IEEE P802.16Rev2/D5(June 2008), are not nibble aligned. Not only for the fast MAP decoding with low implementation complexity but also for maintaining the consistency throughout the standard, we need a nibble alignment before the loop starts and inside the loop.
Specification changes

[Modify the corresponding sections as follows:]
[Modify the existing text in Table 351 in Page 771 of P802.16Rev2/D5 as shown below]
Table 351 – MIMO DL Chase HARQ Subburst IE format
	Syntax
	Size
	Notes

	MIMO_DL_Chase_HARQ_Sub-Burst_IE() {
	　
	　

	N sub burst
	4
	“Number of sub-bursts" in the 2D region is this filed value plus 1

	N ACK channel
	6
	N of HARQ ACK enabled sub-bursts in the 2D region.

	Reserved
	2
	Shall be set to 0

	for(j=0;j< Nummber of sub-bursts;j++){
	-
	-

	MU Indicator
	1
	Indicates whether this DL burst is intended for multiple SS

	Dedicated MIMO DL Control Indicator
	1
	-

	ACK disable
	1
	When 'ACK Disable' == 1, the allocated sub-burst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For TDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(MU indicator == 0){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	if(Dedicated MIMO DL Control Indicator == 1) {
	-
	-

	Dedicated MIMO DL Control IE()
	variable
	-

	}
	-
	-

	Duration
	10
	-

	Reserved
	3
	Shall be set to 0

	for(i=0;i<N_layer;i++){
	-
	-

	if(MU indicator == 1){
	-
	-

	RCID IE()
	variable
	표 64 참조

	}
	-
	-

	DIUC
	4
	-

	Repetition Coding Indication
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	if(ACK Disable == 0){
	-
	-

	ACID
	4
	-

	AI_SN
	1
	-

	Reserved
	1
	Shall be set to 0

	} else {
	-
	-

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-

	Padding
	variable
	Padding to nibble; shall be set to zero.

	}
	-
	-


[Modify the existing text in Table 352 in Page 773 of P802.16Rev2/D5 as shown below]
Table 352 – MIMO DL IR HARQ Subburst IE format
	Syntax
	Size
	Notes

	MIMO_DL_IR_HARQ_Sub-Burst IE() {
	-
	-

	N sub burst
	4
	“Number of sub-bursts" in the 2D region is this filed value plus 1

	N ACK channel
	6
	Number of HARQ ACK enabled sub-bursts in the 2D region.

	Reserved
	2
	Shall be set to 0

	for(j=0;j<Number of sub-bursts;j++){
	-
	-

	MU Indicator
	1
	Indicates whether this DL burst is intended for multiple SS

	Dedicated MIMO DL Control Indicator
	1
	-

	ACK disable
	1
	When 'ACK Disable' == 1, the allocated sub-burst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For TDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(MU indicator == 0){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	if(Dedicated MIMO DL Control Indicator == 1) {
	-
	-

	Dedicated MIMO DL Control IE()
	variable
	-

	}
	-
	-

	NSCH
	4
	In the case of vertical encoding, this value shall be half of an even numbered value based on 8.4.9.2.3.5.6

	Reserved
	1
	Shall be set to 0

	for(i=0;i<N_layer;i++){
	-
	-

	if(MU indicator == 1){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	NEP
	4
	-

	if(ACK Disable == 0){
	-
	-

	SPID
	2
	-

	ACID
	4
	-

	AI_SN
	1
	-

	Reserved
	1
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-

	Padding
	variable
	Padding to nibble; shall be set to zero.

	}
	-
	-


[Modify the existing text in Table 353 in Page 774 of P802.16Rev2/D5 as shown below]
Table 353 – MIMO DL IR HARQ for CC Subburst IE format
	Syntax
	Size
	Notes

	MIMO_DL_IR_HARQ_for_CC_Sub-Burst IE_ () {
	-
	-

	N sub burst
	4
	"Number of sub-bursts" in the 2D region is this filed value plus 1

	N ACK channel
	6
	Number of HARQ ACK enabled sub-bursts in the 2D region.

	Reserved
	2
	Shall be set to 0

	for(j=0;j<Number of sub-bursts;j++){
	-
	-

	MU Indicator
	1
	Indicates whether this DL burst is intended for multiple SS

	Dedicated MIMO DL Control Indicator
	1
	-

	ACK disable
	1
	When 'ACK Disable' == 1, the allocated sub-burst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For TDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(MU indicator == 0){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	if(Dedicated MIMO DL Control Indicator == 1) {
	-
	-

	Dedicated MIMO DL Control IE()
	variable
	-

	}
	-
	-

	Duration
	10
	-

	Reserved
	3
	Shall be set to 0

	for(i=0;i<N_layer;i++){
	-
	-

	if(MU indicator == 1){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	DIUC
	4
	-

	Repetition Coding Indication
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	if(ACK Disable == 0){
	-
	-

	ACID
	4
	-

	AI_SN
	1
	-

	SPID
	2
	-

	Reserved
	3
	Shall be set to 0

	} else {
	-
	-

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-

	Padding
	variable
	Padding to nibble; shall be set to zero.

	}
	-
	-


[Modify the existing text in Table 354 in Page 776 of P802.16Rev2/D5 as shown below]
Table 354 – MIMO DL STC HARQ Subburst IE format
	Syntax
	Size
	Notes

	MIMO_DL_STC_HARQ_Sub-Burst IE() {
	-
	-

	N sub burst
	4
	"Number of sub-bursts" in the 2D region is this filed value plus 1

	N ACK channel
	6
	Number of HARQ ACK enabled sub-bursts in the 2D region.

	Reserved
	2
	Shall be set to 0

	for(j=0;j<Number of subbursts;j++){
	-
	-

	Tx count
	2
	0b00: initial transmission
0b01: odd transmission
0b10: even transmission
0b11: Reserved

	Duration
	10
	-

	Sub-burst offset indication
	1
	Indicates the inclusion of sub-burst offset

	Reserved
	2
	Shall be set to 0

	if (Sub-burst offset indication == 1) {
	-
	-

	Sub-burst offset
	8
	Offset in slots with respect to the previous subburst defined in this data region. If this is the first subburst within the data region, this offset is with respect to slot 0 of the data region.

	}
	-
	-

	RCID IE()
	variable
	-

	ACK disable
	1
	When 'ACK Disable' == 1, the allocated sub-burst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For TDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(Tx count == 00) {
	-
	-

	Dedicated MIMO DL Control Indicator
	1
	-

	if(Dedicated MIMO DL Control Indicator == 1) {
	-
	-

	Dedicated MIMO DL Control IE()
	variable
	-

	}
	-
	-

	DIUC
	4
	-

	Repetition Coding Indication
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	Reserved
	1
	Shall be set to 0

	}
	-
	-

	if(ACK Disable == 0){
	-
	-

	ACID
	4
	-

	}
	-
	-

	}
	-
	-

	Padding
	variable
	Padding to nibble; shall be set to zero.

	}
	-
	-


[Modify the existing text in Table 355 in Page 778 of P802.16Rev2/D5 as shown below]
Table 355 – Dedicated MIMO DL Control IE format
	Syntax
	Size
	Notes

	Dedicated_MIMO_DL_Control_IE() {
	-
	-

	Length
	5
	Length of control information in Nibbles, including this field.

	Control header
	3
	Bit#0: MIMO Control Info
Bit#1: CQI Control Info

Bit#2: Closed MIMO Control Info

	N_layer
	2
	Number of coding/modulation layers

0b00 = 1 layer
0b01 = 2 layers
0b10 = 3 layers
0b11 = 4 layers

	Reserved
	2
	Shall be set to 0

	if(MIMO Control Info == 1){
	-
	-

	Matrix
	2
	Indicates transmission matrix (See 8.4.8)
0b00 = Matrix A

0b01 = Matrix B
0b10 = Matrix C
0b11 = Codebook

	if(Dedicated Pilots == 1){
	-
	Dedicated Pilots field in STC_Zone_IE()

	Num_Streams
	2
	Indicates the number of beamformed streams which is equal to the number of pilot patterns
0b00 = 1 stream
0b01 = 2 streams
0b10 = 3 streams
0b11 = 4 streams

	} else {
	-
	-

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	if(CQICH Control Info == 1){
	-
	-

	Period
	3
	Period (in frame) = 2^period

	Frame offset
	3
	-

	Duration
	4
	A CQI feedback is transmitted on the CQI channel indexed by the Allocation index for 10 x 2d frames.

	CQICH_Num
	2
	Number of additional CQICHs assigned to this SS (0-3)

	for(j=0;j<N_layer+1;j++){
	-
	-

	Allocation Indexl
	6
	Index to CQICH assigned to this layer.

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	CQICH_Num
	2
	Number of additional CQICHs assigned to this SS (0-3)

	for(i=0;i<CQICH_Num;i++){
	-
	-

	Feedback type
	3
	Type of feedback on this CQICH

	Allocation index
	6
	-

	Reserved
	3
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	if (Closed MIMO Control Info == 1){
	-
	-

	if(MIMO Control Info == 1){
	-
	-

	MIMO mode = Matrix
	-
	-

	}else{
	-
	-

	MIMO mode = Matrix in STC_Zone_IE()
	-
	-

	}
	-
	-

	if(MIMO mode == 00 or 01) {
	-
	-

	Antenna Grouping Index
	3
	Indicates the index of antenna grouping. See 8.4.8.3.4 and 8.4.8.3.5
if((Matrix_indicator == 00)
    000~010 = 0b101110~0b110000 in Table 391

else
    000~101 = 0b110001~0b110110 in Table 391

	Reserved
	1
	Shall be set to 0

	} elseif (MIMO mode == 10) {
	-
	

	Num_stream
	2
	Indicates the number of streams in Table 496 for 3 Tx and Table 497 for 4 Tx.

	Antenna Selection Index
	3
	Indicates the index of antenna selection. See 8.4.8.3.4 and 8.4.8.3.5
000~110 = 0b110000~0b110101 in Table 392

	Reserved
	3
	Shall be set to 0

	} elseif (MIMO mode == 11) {
	-
	

	Num_stream
	2
	Indicates the number of streams

	Codebook Precoding Index
	6
	Indicates the index of precoding matrix W in the codebook (see 8.4.8.3.6)

	}
	-
	

	}
	-
	

	Padding
	var
	Padding to Nibble; shall be set to zero.

	}
	-
	-


[Modify the existing text in Table 430 in Page 892 of P802.16Rev2/D5 as shown below]
Table 430 –MIMO UL Chase HARQ Subburst IE format

	Syntax
	Size
	Notes

	MIMO_UL_Chase_HARQ_Sub-Burst_IE() {
	-
	-

	MU Indicator
	1
	Indicates whether this UL burst is intended for multiple SS

	Dedicated MIMO UL Control Indicator
	1
	-

	ACK disable
	1
	When ACK Disable == 1, the allocated sub-burst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the sub-burst in the HARQ ACK BITMAP. For TDD SS, for the burst, MS shall not peform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(MU indicator == 0){
	-
	-

	Reserved
	1
	Shall be set to 0

	RCID IE()
	variable
	-

	if(Dedicated MIMO UL Control Indicator == 1) {
	-
	-

	Dedicated MIMO UL Control IE()
	variable
	-

	}
	-
	-

	}else {
	-
	-

	Matrix
	1
	Indicates transmission matrix (see 8.4.8) for MS with dual TX antennas
0=Matrix A
1=Matrix B
Ignored by MS with single TX antenna

	}
	-
	-

	Duration
	10
	-

	Reserved
	2
	Shall be set to 0

	for(i=0;i<N_layer;i++){
	-
	N_layer = 2 when MU Indicator is set to 1. Otherwise, its value shall be delivered in Dedicated MIMO UL Control IE().

	if(MU indicator == 1){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	UIUC
	4
	-

	Repetition Coding Indication
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	if (ACK Disable == 0) {
	-
	-

	ACID
	4
	-

	AI_SN
	1
	-

	Reserved
	1
	Shall be set to 0

	} else {
	-
	-

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-


[Modify the existing text in Table 431 in Page 893 of P802.16Rev2/D5 as shown below]
Table 431 –MIMO UL IR HARQ Subburst IE format

	Syntax
	Size
	Notes

	MIMO_UL_IR_HARQ_Sub-Burst_IE() {
	-
	-

	MU Indicator
	1
	Indicates whether this UL burst is intended for multiple SSs

	Dedicated MIMO UL Control Indicator
	1
	-

	ACK disable
	1
	When ACK Disable == 1, the allocated sub-burst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the sub-burst in the HARQ ACK BITMAP. For TDD SS, for the burst, MS shall not peform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if(MU indicator == 0){
	-
	-

	Reserved
	1
	Shall be set to 0

	RCID IE()
	variable
	-

	if(Dedicated MIMO UL Control Indicator == 1) {
	-
	-

	Dedicated MIMO UL Control IE()
	variable
	-

	}
	-
	-

	}else {
	-
	-

	Matrix
	1
	Indicates transmission matrix (see 8.4.8) for MS with dual TX antennas
0=Matrix A
1=Matrix B
Ignored by MS with single TX antenna

	}
	-
	-

	NSCH
	4
	-

	for(i=0;i<N_layer;i++){
	-
	-

	if(MU indicator == 1){
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	NEP
	4
	-

	if (ACK Disable == 0) {
	-
	-

	SPID
	2
	-

	ACID
	4
	-

	AI_SN
	1
	-

	Reserved
	1
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-


[Modify the existing text in Table 432 in Page 895 of P802.16Rev2/D5 as shown below]
Table 432 –MIMO UL IR HARQ for CC Subburst IE format

	Syntax
	Size
	Notes

	MIMO UL IR HARQ for CC Sub-Burst IE() {
	-
	-

	MU Indicator
	1
	Indicates whether this UL burst is intended for multiple SS

	Dedicated MIMO UL Control Indicator
	1
	-

	ACK disable
	1
	When ACK Disable == 1, the allocated sub-burst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the sub-burst in the HARQ ACK BITMAP. For TDD SS, for the burst, MS shall not peform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if (MU indicator == 0) {
	-
	-

	Reserved
	1
	Shall be set to 0

	RCID IE()
	variable
	-

	if (Dedicated MIMO UL Control Indicator == 1) {
	-
	-

	Dedicated MIMO UL Control IE()
	variable
	-

	}
	-
	-

	}else {
	-
	-

	Matrix
	1
	Indicates transmission matrix (see 8.4.8) for MS with dual TX antennas
0=Matrix A
1=Matrix B
Ignored by MS with single TX antenna

	}
	-
	-

	Duration
	10
	-

	Reserved
	2
	Shall be set to 0

	for(i=0;i<N_layer;i++) {
	-
	-

	if (MU indicator == 1) {
	-
	-

	RCID IE()
	variable
	-

	}
	-
	-

	UIUC
	4
	-

	Repetition Coding Indication
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	if (ACK Disable == 0) {
	-
	-

	ACID
	4
	-

	AI_SN
	1
	-

	SPID
	2
	-

	Reserved
	3
	Shall be set to 0

	} else {
	-
	-

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	}
	-
	-

	}
	-
	-


[Modify the existing text in Table 433 in Page 895 of P802.16Rev2/D5 as shown below]
Table 433 –MIMO UL STC HARQ Subburst IE format

	Syntax
	Size
	Notes

	MIMO_UL_STC_HARQ_Sub-Burst_IE() {
	-
	-

	Tx count
	2
	0b00: Initial transmission
0b01: Odd transmission
0b10: Even transmission
0b11: Reserved

	Duration
	10
	-

	Sub-burst offset indication
	1
	Indicates the inclusion of sub-burst offset

	ACK disable
	1
	When ACK Disable == 1, the allocated sub-burst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the sub-burst in the HARQ ACK BITMAP. For TDD SS, for the burst, MS shall not peform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	Reserved
	2
	Shall be set to zero

	if (sub-burst offset indication == 1) {
	-
	-

	Sub-burst offset
	8
	Offset in slots with respect to the previous sub-burst defined in this data region. If this is the first sub-burst within the data region, this offset is with respect to slot 0 of the data region.

	}
	-
	-

	RCID_IE()
	variable
	-

	ACK disable
	1
	When ACK Disable == 1, the allocated sub-burst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the sub-burst in the HARQ ACK BITMAP. For TDD SS, for the burst, MS shall not peform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	if (Tx count == 00) {
	-
	-

	UIUC
	4
	-

	Repetition Coding Informatsion
	2
	0b00 - No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	Reserved
	2
	Shall be set to 0

	}
	-
	-

	if (ACK Disable == 0) {
	-
	-

	ACID
	4
	-

	}
	-
	-

	}
	-
	-










