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1 Introduction

In current DL/UL MAP IE, there is no IE designed for H-ARQ operation. In this contribution, some new types of DL/UL IEs are
introduced to enable various H-ARQ operation.

This contribution includes the following components:

e For DL, the following IEs are introduced:
0 IR based H-ARQ for non-MIMO capable MSS - IR_H-ARQ MAP IE
0 Chased based H-ARQ for non-MIMO capable MSS - Chase_ H-ARQ IE
0 IR based H-ARQ for MIMO-capable MSS - MIMO_IR_H-ARQ IE
0 Chase based H-ARQ for MIMO-capable MSS — MIMO_Chase_H-ARQ IE
0 STC based H-ARQ - STC_H-ARQ IE
e For UL, the following IEs are introduced:
0 IR based H-ARQ for non_MIMO capable MSS - IR_H-ARQ MAP IE
Chased based H-ARQ for non-MIMO MSS - Chase_H-ARQ IE
IR based H-ARQ for MIMO-capable MSS - MIMO_IR_H-ARQ IE
Chase based H-ARQ for MIMO-capable MSS — MIMO_Chase_H-ARQ IE
STC based H-ARQ - STC_H-ARQ IE

O O 0O

To provide the acknowledgment function of H-ARQ, two extra IEs shall be also introduced. The H-ARQ Region allocation IE and H-
ARQ BITMAP IE introduced for H-ARQ MAP message can be reused for this purpose.

2 Proposed Text Changes

[Add section 8.4.5.3.x IR_HARQ MAP IE]

8.4.5.3.x IR_HARQ MAP |IE

This IE is transmitted by a BS to one or multiple MSSes that are running H-ARQ enabled connections and the using IR mode.

Table xx. IR_H-ARQ MAP IE.

Syntax Size (bits) Note
IR H-ARQ 1E()
Extended DIUC 4 H-ARQ = 0x09
Length 4
Num_Assignments 2

For (i=0;i<Num_Assignments;i++)
{
DIUC
CID
OFDMA Symbol offset
Subchannel offset
Boosting
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No. OFDMA offset 8
No. subchannel offset 6
Repetition coding indication 2
ACID 3 H-ARQ channel ID
Packet SN 1 Packet sequence number. When changed, it means
a new packet is been transmitted
SPID 2 Sub-packet ID
_}
Padding bits Variable Padding bits to align boundary of byte
T

[Add section 8.4.5.3.x Cahse_HARQ MAP IE]

8.4.5.3.x Chase HARQ MAP IE

This IE is transmitted by a BS to one or multiple MSSes that are running H-ARQ enabled connections and using Chase mode.

Table xx. Chase_ H-ARQ MAP IE.

Syntax Size Note
(bits)
Chase H-ARQ 1E()
Extended DIUC 4 H-ARQ = 0x09
Length 4
Num_Assignments 2
For (i=0;i<Num_Assignments;i++)
{
DIUC 4
CID 16
OFDMA Symbol offset 8
Subchannel offset 6
Boosting 3
No. OFDMA offset 8
No. subchannel offset 6
Repetition coding indication 2
ACID 3 H-ARQ channel ID
Tx_Count 2 Transmission count:
00: first transmission
01: second transmission
10: third transmission
11: fourth transmission
_}
Padding bits Variable Padding bits to align boundary of byte
T
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[Add section 8.4.5.3.x MIMO_IR_HARQ MAP IE]

8.4.5.3.x MIMO_IR_HARQ MAP IE

This IE is transmitted by a BS to one or multiple MIMO-capable MSSes that are running H-ARQ enabled connections and using IR
mode.

Table xx. MIMO IR H-ARQ MAP IE.

Syntax Size
(bits)

IMIMO IR H-ARQ 1E()
Extended DIUC

Length
Num_Assignment
For (i=0;i<Num_Assignment;i++)
{
OFDMA Symbol offset
Subchannel offset
Boosting
No. OFDMA offset
No. subchannel offset
Repetition coding indication
Matrix_indicator
Num_Layer
For i=0;i<Num_Layers;i++)
{
CID
DIUC

H-ARQ = 0x09

N[ I
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Layer index
ACID
Packet SN

H-ARQ channel ID
Packet sequence number. When changed, it means
a new packet is been transmitted

= (oo ino

SPID

N

Sub-packet ID

Padding bits Variable Padding bits to align boundary of byte
1

3
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[Add section 8.4.5.3.x MIMO_Cahse_ HARQ MAP IE]

8.4.5.3.x MIMO_Chase  HARQ MAP IE
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This IE is transmitted by a BS to one or multiple MIMO-capable MSSes that are running H-ARQ enabled connections and using

Chase mode.

Table xx. MIMO Chase H-ARQ MAP IE.

Syntax

Size
(bits)

Note

MIMO Chase H-ARQ 1E()

Extended DIUC

H-ARQ = 0x09

Length

Num_Assignment

N[l | [

For (I =0;i<Num_Assignment;i++)

{

OFDMA Symbol offset

Subchannel offset

Boosting

No. OFDMA offset

No. subchannel offset

Repetition coding indication

Matrix_indicator

Num_Layer

IN[IN IN [od |00 [lwd [lod |loo

For i=0;i<Num_Layers;i++)

A

CID

=

DIUC

Layer index

ACID

jooIN [l

H-ARQ channel ID

Tx_count

N

Transmission count

00: first transmission

01: second transmission

10: third transmission

11: fourth transmission

1

_}

Padding bits

Variable

Padding bits to align boundary of byte

i

[Add section 8.4.5.3.x STC_HARQ MAP IE]
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8.4.5.3.x STC_ HARQ MAP IE
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This IE is transmitted by a BS to one or multiple MIMO-capable MSSes that are running H-ARQ enabled connections and using STC

mode. The retransmission matrix used depends on the number of BS transmission antenna. (Matrix A (2-transmission antenna, see

8.4.8.9, Matrix B 4-transmission antenna, see 8.4.8.9)

Table xx. STC H-ARQ MAP |E.

Syntax Size (bits) Note
STC H-ARQ IE()
Extended DIUC 4 H-ARQ = 0x09
Length 4
Num_Assignments 2
For (i=0;i<Num_Assignments;i++)
{
DIUC 4
CID 16
Tx_count 2 00: first transmission
01: second transmission
10: third transmission
11: fourth transmission
If (Tx_count == 00)
_{
OFDMA Symbol offset 8
Subchannel offset 6
Boosting 3
No. OFDMA offset 8
No. subchannel offset 6
Repetition coding indication 2
_ 3}
ACID 3 H-ARQ channel 1D
_}
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Padding bits Variable Padding bits to align boundary of byte

i

[Add section 8.4.5.4.x IR_HARQ MAP IE]

8.4.5.4.x IR_HARQ MAP |IE

This IE is transmitted by a BS to one or multiple MSSes that are running H-ARQ enabled connections and the using IR mode.

Table xx. IR H-ARQ MAP IE.

Syntax Size (bits) Note
IR_ H-ARQ IE()
Extended UIUC 4 IR_H-ARQ = 0x09
Length 4
Num_Assignments 2
For (i=0;i<Num_Assignments;i++)
{
UulucC 4
CID 16
Duration 10
Repetition coding indication 2
ACID 3 H-ARQ channel ID
Packet SN 1 Packet sequence number. When changed, it
means a new packet is been transmitted
SPID 2 Sub-packet ID
_}
Padding bits Variable Padding bits to align boundary of byte
T

[Add section 8.4.5.4.x Cahse_HARQ MAP IE]

8.4.5.4.x Chase_ HARQ MAP IE

This IE is transmitted by a BS to one or multiple MSSes that are running H-ARQ enabled connections and using Chase mode.

Table xx. Chase_ H-ARQ MAP IE.

Syntax Size (bits) Note
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Chase H-ARQ IE()
Extended UIUC 4 Chase H-ARQ = 0x09
Length 4
Num_Assignments 2
For (i=0;i<Num_Assignments;i++)
{
UulucC 4
CID 16
Duration 6
Repetition coding indication 2
ACID 3 H-ARQ channel 1D
Tx_Count 2 Transmission count:
00: first transmission
01: second transmission
10: third transmission
11: fourth transmission
_ 1
Padding bits Variable Padding bits to align boundary of byte
T

[Add section 8.4.5.4.x MIMO_IR_ HARQ MAP IE]

8.4.5.4x MIMO_IR_HARQ MAP IE

This IE is transmitted by a BS to one or multiple MIMO-capable MSSes that are running H-ARQ enabled connections and using IR

mode.

Table xx. MIMO IR__H-ARQ MAP |E.

Syntax

Size (bits)

MIMO IR_H-ARQ_IE()

Extended UIUC 4 H-ARQ = 0x09
Length 4
Num_assign 2
For i=0;i<Num_assign;i++)
{
Duration 10
Collaborative SM _Indication 1 0: Non collaborative SM (assignment to a

dual transmission capable MSS)

1: Collaborative SM (assignment to 2
collaborative SM capable MSSes)
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If (__ Collaborative SM
Indication == 0)
1
MIMO_Control 1 0: STTD
1: SM
CID 16 Connection ID
UluC 4
ACID 3 H-ARQ channel ID
Packet SN 1 Packet sequence number. When changed, it
means a new packet is been transmitted
SPID 2 Sub-packet ID
_ 1
else
_{
CID 16 Connection ID. This MSS shall use pilot
pattern A
ulucC 4
ACID 3 H-ARQ channel ID
Packet SN 1 Packet ID-packet sequence number. When
changed, it means a new packet is been
transmitted
SPID 2 Sub-packet ID
CID 16 Connection ID. This MSS shall use pilot
pattern B
UluC 4
ACID 3 H-ARQ channel ID
Packet SN 1 Packet sequence number. When changed, it
means a new packet is been transmitted
SPID 2 Sub-packet ID
}
Padding bits Variable Padding bits to align boundary of byte
}
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[Add section 8.4.5.4.x MIMO_Cahse_ HARQ MAP IE]

8.4.5.4x MIMO_IR_HARQ MAP IE

This IE is transmitted by a BS to one or multiple MIMO-capable MSSes that are running H-ARQ enabled connections and using

IEEE C802.16e-04/545

Chase mode.

Table xx. MIMO Chase H-ARQ MAP IE.

Syntax

Size (bits)

MIMO Chase H-ARQ 1E()

Extended UIUC 4 H-ARQ = 0x09
Length 4
Num_assign 2
For i=0;i<Num_assign;i++)
{
Duration 10
Collaborative SM _Indication 1 0: Non collaborative SM (assignment to a
dual transmission capable MSS)
1. Collaborative SM (assignment to 2
collaborative SM capable MSSes)
If ( Collaborative SM _Indication ==
0)
_{
MIMO Control 1 0: STTD
1: SM
CID 16 Connection ID
UulucC 4
ACID 3 H-ARQ channel ID
Tx Count 2 Transmission count
_1
else
_{
CID 16 Connection ID. This MSS shall use pilot
pattern A
UulucC 4
ACID 3 H-ARQ channel ID
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Tx_Count 2 Transmission count:
00: first transmission
01: second transmission
10: third transmission
11: fourth transmission
CID 16 Connection ID. This MSS shall use pilot
pattern B
uluc 4
ACID 3 H-ARQ channel ID
Tx_Count 2 Transmission count:
00: first transmission
01: second transmission
10: third transmission
11: fourth transmission
_}
Padding bits Variable Padding bits to align boundary of byte
1

[Add section 8.4.5.4.x STC_HARQ MAP IE]
10
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8.4.5.4x STC_HARQ MAP IE
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This IE is transmitted by a BS to one or multiple dual-transmission capable MSSes that are running H-ARQ enabled connections and

using STC mode. The retransmission matrix used is Matrix A (2-transmission antenna, see 8.4.8.9)

Table xx. STC H-ARQ MAP |E.

Syntax

Size (bits) Note

STC _H-ARQ_IE()

Extended DIUC

H-ARQ = 0x09

Length

Num_Assignments

|l\) [E=E

For (i=0;i<Num_Assignments;i++)

{

DIUC

CID

Tx xount

N | I
o

00: first transmission
01: second transmission
10: third transmission
11: fourth transmission

If (Tx_count == 00)

_{

OFDMA Symbol offset 8

Subchannel offset 6

Boosting 3

No. OFDMA offset 8

No. subchannel offset 6

Repetition coding indication 2
_}

ACID 3 H-ARQ channel 1D

1
Padding bits Variable Padding bits to align boundary of byte
1

8.4.5.4.x. ACKCH Region IE

This IE is used by BS to define a DL region to include one or more ACK channel(s). The IE format is shown in Table xx.

11
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The subchannels in the ACKCH region are divided into two half-subchannels. The first half-subchannel is

composed of first, third and fifth tiles and the second half-subchannel is composed of second, fourth and

sixth tiles. In the ACKCH Region, the 2n-th half-subchannel is the first half-subchannel and the (2n+1)-th
half-subchannel is the second half-subchannel of the n-th subchannel.

The H-ARQ enabled MSS that receives H-ARQ DL burst at i-th frame should transmit ACK signal through

the half-subchannel in the ACKCH region at (i+j)-th frame. The frame offset ‘i’ is defined by the “H-ARQ

ACK Delay for DL Burst” field in the UCD message. The half-subchannel offset in the ACKCH Region is

determined by the order of H-ARQ enabled DL burst in the DL MAP. For example, when a MSS receives

a H-ARQ enabled burst at i-th frame and the burst is n-th H-ARQ enabled burst amoung the H-ARQ related IEs, the MSS
should transmit H-ARQ ACK at n-th half-subchannel in ACKCH Region that is allocated by the BS at the

(i+))-th frame.

Table xx. ACKCH region MAP IE format.

Syntax Size (bits) Note

ACKCH_Region_ IE()
Extended DIUC

Length
ACKCH region_Change_indication

(Ll [EE E

0: no region changed
1: region changed

OFDMA Symbol offset
Subchannel offset
No. OFDMA offset

8

6

8
No. subchannel offset 6
Padding bits Val
r

H-ARQ Region Change Indication
Indicates whether the region for H-ARQ ACK is changed or not.

OFDMA Symbol offset

Subchannel offset

No. OFDMA Symbols

No. Subchannels
Specify the start symbol offset, the start subchannel offset, the number of allocated symbols and the
number of subchannels for the H-ARQ acknowledgement region respectively.

riable Pading bits to align byte boundary

8.4.5.4.x. H-ARQ ACK IE

This IE is used by BS to send H-ARQ acknowledgment to UL H-ARQ enabled traffic.The bit position in the bitmap is determined
by the order of the H-ARQ enabled UL bursts in the UL-MAP. The frame offset between the UL burst and the H-ARQAC
K-BITMAP is specified by “H-ARQ ACK Delay for UL Burst” field in the DCD message.

For example, when a MSS transmits a H-ARQ enabled burst at i-th frame and the burst is j-th H-ARQ enabled

burst in the MAP, the MSS should receive H-ARQ ACK at j-th bit of the BITMAP which is sent by the BS at

i+(frame offset)-th frame.

Table xx. H-ARQ ACK IE format.

Syntax Size (bits) Note

12
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H-ARQ ACK IE()
Extended DIUC

Length

Bitmap Length 6
Btmap Variable
Padding bits Variable Padding bits to align byte boundary

1

BITMAP Length
Specifies the length of the following BITMAP field.

BITMAP
Includes H-ARQ ACK information for H-ARQ enabled UL bursts. The size of BITMAP should be

equal or larger than the number of H-ARQ enabled UL-bursts.

O[] I
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