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Introduction

H-ARQ improves performance by allowing the receiver to combine multiple ARQ
transmissions. H-ARQ improves the performance of the system in the presence of
channel variations due to inaccuracies in channel quality measurements or changesin
other cell interference. Support for H-ARQ in the form of Chase Combining can be
added to all coding modesin the OFDMA PHY without any changes to the physical
encoding and with only small backwards-compatible changes to the MAC adopted for
CTC incremental redundancy. The contribution proposes that Chase Combining
techniques be adopted for the all FEC schemes in the specification. It is further
anticipated that the extensions defined in this contribution will also be applicable to
LDPC once a harmonized proposal has been accepted.

The contribution is organized as follows. First adescription of the basic concept behind
the extensions of the signaling 802.16RevD/D5 is discussed. Next, new text will be
proposed for the specific support of Chase combining for all the coding modes. Finally,
specific revisions to the text in 802.16e/D3 will be identified.

Concept of the extension

In general, HARQ requires that the ARQ control information be transmitted
independently from the user data.  The ARQ control information identifies
retransmissions for the receiver and allows the receiver to decide which blocks should be
combined with previous failed transmission attempts and which blocks represent new
data. It is convenient to transmit the ARQ control information with the allocation of
resources to a subscriber station. Therefore, one option would be to embed the ARQ
control information within the DL_MAP IE. However, compatibility with non-HARQ
operation would require that an extended DIUC be used making this option too
cumbersome. This was the conclusion reached by the CTC IR proponents asis evident in
their revision of contribution C802.16d-04/74r3 and the subsequent definition of an
independent HARQ_MAP. A second option might be to define a new

CHASE HARQ_MAP, however, the functionality in the CHASE HARQ MAP would
be largely similar to that in the HARQ_MAP. Considering the commonality between
Chase and IR, the most promising option is to modify the existing HARQ_MAP.

One challenge to modifying the HARQ_MAP signaling is maintaining compatibility with
the RevD version of the HARQ_MAP. Requirements for backward compatibility and
specific construction of the HARQ_MAP put the following unique constraints on the
extensions of the HARQ_MAP:

1) Ordering of allocations is important for backwards compatibility. Allocations
using the HARQ_MAP are cumulative. Each HARQ Compact DL_MAPIE
within the HARQ_MAP specifies only the number of sub channels assigned to the
SS, not the precise location within the frame as in the conventional DL_MAP. It
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isimplied that the allocation of the first Compact DL_MAP begins at the first sub
channel in the allocation region and that allocation of the second Compact
DL_MAP begins in the next unallocated sub channel. Therefore, an SS must
decode each preceding Compact DL_MAP in order to determine the location of
itsown alocation. Asaresult, RevD-style allocations intended for RevD
compliant SS must occur before 16e-style allocations to ensure that al preceding
allocations are decodable by the legacy SS.

2) Thelength of aHARQ Compact DL_MAP IE may not be modified. None of the
Compact DL_MAP IEs contain alength field. Therefore, any modifications to
the length of these messages would violate the parsing rules employed by RevD
SSs. A RevD SS having lost its place may read an erroneous alocation forcing a
protocol error. To prevent RevD SSsfrom misinterpreting HARQ_MAP, the
length must be preserved for all HARQ Compact DL_MAP_IEswithin
HARQ_MAP.

Three parameters currently link the HARQ signaling to the CTC incremental redundancy
mode. These parameters are the Subpacket Identifier (SPID), the encoder packet size
(Nep) and the number of sub channels (Nsch). Alternative definitions for these three
parameters will allow Chase combining with the CC, CTC and BTC modes. In addition,
they will potentially allow extension to future coding modes such as LDPC.

The two-bit SPID is used by the protocol to identify which incremental redundancy
encoding format is being used to transmit the current packet. For Chase H-ARQ, all
retransmission are identical to the first transmission, therefore, the SPID field is
unneeded. When Chase H-ARQ is used, the SPID field should be marked as reserved
and encoded “00".

The Nep and Nsch are each 4-hit fields in the H-ARQ signaling defined in
802.16RevD/D5. These 4-bit fields define the modulation, the number of information
bits and number of sub-channels assigned. For the CTC mode, the number of
information bitsis defined by value of Nep as indexed in table 330 on page 613 of
802.16RevD/D5. The number of subchannels assigned is dependent on both Nep and
Nsch and is addressed for the downlink in Table 329 on page 609 of 802.16RevD/D5.
Finally, the modulation is determined by cal culating the Modulation Product Rate (MPR)
as defined on page 608 of 802.16RevD/D5 and then making a comparison with a set of
threshold levels. Alternatively, the modulation, coding rate and number of sub channels
assigned may be represented in a 16x16 table of Nep and Nsch values. Table A.1 and
A.2in the Appendix show the modulation and subchannels allocated for the DL CTC IR
mode. Table A.3, A.4 and A.5 show the modulation and subchannels allocated for the
UL CTC IR mode.

Chase combining requires aternate definitions of Nep and Nsch. It is proposed that the
8 bits used for Nep and Nsch be redefined as two fields: a shortened DIUC/UIUC field
and a companded sub channel allocation when a generic Chase HARQ allocation is
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signalled. The shortened DIUC field would be 3-bits, which is 1-bit smaller the DIUC
field in the conventional DL_MAP. The shortened DIUC would be mapped to the lower
eight values in the conventional DIUC. The companded sub channel allocation would
identify the number of sub channels based on a pre-defined look-up table, asillustrated in
the proposed text.

New block lengths have not been defined for any of the coding modes. Unlikethe CTC
IR mode, Chase HARQ isdefined for all existing modulation and coding pairs. Chase
HARQ will employ the same block concatenation rules as defined for the CC, CTC, and
BTC non-HARQ modes.

The method for randomizing the data must be modified to accommodate the Chase
combining. Currently, the PRBS generator is seeded based on the starting OFDM
symbol number and subchannel number. This can result in a different randomization
pattern for each HARQ attempt making them impossible to combine. To remedy this
problem, it proposed that the PRBS be seeded with the cell ID asis donefor the CTC IR.
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New text for HARQ support

8.4.9.5 Chase Combining HARQ (optional)

Chase Combining HARQ may be enabled for any of the existing FEC modes. A change
in the H-ARQ mode is signaled using the “H-ARQ Compact DL-MAP IE format for
Switch H-ARQ Mode” (see section 6.3.2.3.43.6.7). The definitions of the H-ARQ modes
aredefined in Table AAA.

Table AAA HARQ Companded Sub Channel Definitions

H-ARQ
Mode Description
0 CTC Incremental Redundancy
1 Generic Chase
2...15 Reserved

When Chase Combining HARQ is enabled for a particular SS, the HARQ_MAP will
used to signal the alocation and the HARQ Control |E will use the “ Generic Chase”
alocation format. The encoding of the companded sub channel field is defined in Table
BBB bhelow. Concatenation rules for each respective coding mode are applied as defined
for non-HARQ transmissions.

TableBBB HARQ Companded Sub Channel Definitions

Companded | Assigned Companded | Assigned
Sub Sub Sub Sub
Channels | Channels Channels | Channels
0 1 16 40
1 2 17 48
2 3 18 56
3 4 19 64
4 5 20 80
5 6 21 96
6 7 22 112
7 8 23 128
8 10 24 160
9 12 25 192
10 14 26 224
11 16 27 256
12 20 28 320
13 24 29 384
14 28 30 448
15 32 31 512
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Insert the following text at the end of section 8.4.9.1 randomization

[Deell {3 LEEY
MEBl o o Ja o lalo]alo]o]o sy wMSB[ ba] Byl Ba] B By by | LEE

OFDA randomizer indtialization vecior

Figure 255—Creation of the OFDMA randomizer initialization vector for H-ARQ

H-ARQ requires that the randomizer pattern be identical for each H-ARQ attempt. For H-
AROQ operation, the randomizer shall be initialized with the with the vector created as
shown in Figure 255.
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Modifications from text in 802.16RevD/D5

Section 6.3.17 "MAC support for HARQ" contains a brief discussion of Chase Combining
and Incremental Redundancy. In addition, the discussion of packet transmissions and
sub-packet proceduresis clarified. Sections 6.3.17.1 through 6.3.7.1 are all applicable
to generic HARQ.

The changes are as follows:

Modify Section 6.3.17 "MAC support for HARQ" after figure 130

6.3.17 MAC support for HARQ

Hybrid automatic repeat request (H-ARQ) schemeis an optional part of the MAC and can be enabled on a
per-terminal basis. The per-terminal H-ARQ and associated parameters shall be specified and negotiated
during initialization procedure. A terminal cannot have a mixture of H-ARQ and non-H-ARQ traffic.

One or more MAC PDUs can be concatenated and a H-ARQ packet formed by adding a CRC to the PHY
burst. Figure 130 shows how the H-ARQ encoder packet is constructed.

-+——MAC PDU (variable length)—» -«——MAC PDU (variable length)—»

MAC Payload MAC
HDR 4 HDR

Payload

CRC Parity bits

A

H-ARQ packet mapped onto the PHY burst:

\J

Figure 130—Construction of H-ARQ encoder packet

The two main variants of H-ARQ are supported, Chase Combining or Incremental Redundancy (IR). For
IR, the PHY layer will encode the H-ARQ packet generating several versions of encoded subpackets.

Each subpacket will be uniquely identified using a subpacket identifier (SPID). For Chase Combining, the
PHY layer will encode the H-ARQ packet generating only one version of the encoded packet. As aresult,
no SPID isrequired for Chase Combining.

For downlink H-ARQ operation, the BS will send a version of the encoded H-ARQ packet. The SS will

attempt to decode the encoded packet on this first H-ARQ attempt. If the decoding succeeds, the SSwill
send an ACK to the BS. If the decoding fails, the SS will send aNAK to the BS. In response, the BS will
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send another H-ARQ attempt.  The BS may continue to send H-ARQ attempts until the SS successfully
decodes the packet and sends an acknowledgement.

For IR, each H-ARQ attempt may have a uniquely encoded subpacket. The rule of subpacket transmission
isasfollows,

1. Atthefirst transmission, BS shall send the subpacket labeled ‘00'.

2. BSmay send one among subpackets labeled ‘00’, ‘01’, ‘107, or ‘11’ in any order

3. BScan send more than one copy of any subpacket, and can omit any subpacket except
the subpacket labeled ‘00" .

In order to specify the start of a new transmission, one-bit H-ARQ identifier sequence number (Al_SN) is

toggled on every suecesstul-transmission-of-an-encoder-packet HARQ Attempt on the same H-ARQ
channel. If the A1_SN changes, the receiver treats the corresponding HARQ Attempt as belonging

subpacket-as-a-subpaeket-belongs to anew encoder packet, and discards ever-received-subpaekets previous
ARQ Attempt W|th the same ARQ identifier.

The H-ARQ scheme is basically a stop-and-wait protocol. The ACK is sent by the SS after afixed delay
(synchronous ACK) defined by H-ARQ DL ACK delay offset which is specified in DCD message. Timing
of retransmission is, however, flexible and corresponds to the asynchronous part of the H-ARQ. The
ACK/NAK is sent by the BS using the H-ARQ Bitmap |E, and sent by a SS using the fast feedback UL
subchannel.

The H-ARQ scheme supports multiple H-ARQ channels per a connection, each of which may have an
encoder packet transaction pending. The number of H-ARQ channelsin useis determined by BS. These
ARQ channels are distinguished by an H-ARQ channel identifier (ACID). The ACID for any subpackets
can be uniquely identified by the control information carried in the MAPs.

H-ARQ (Hybrid Automatic Repeat reQuest) can be used to mitigate the effect of channel and interference
fluctuation. H-ARQ renders performance improvement due to SNR gain and time diversity achieved by
combining previously erroneously decoded packet and retransmitted packet;-and-due to-additional-coding
geb-by i reremene Redendane .

6.4.17.1 Subpacket generation

H-ARQ operates at the FEC block level. When IR is defined, the FEC encoder is responsible for
generating the H-ARQ subpackets, as defined in the relevant PHY section. The subpackets are
combined by the receiver FEC decoder as part of the decoding process.

6.4.16.2 DL/UL ACK/NAK signaling

For DL/UL H-ARQ, fast ACK/NAK signaling is necessary. For the fast ACK/NAK signaling of DL H-
ARQ channel, adedicated PHY layer ACK/NAK channel is designed in UL. For the fast ACK/NAK
signaling of UL H-ARQ channel, H-ARQ ACK message is designed.
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Add the following text to section 6.3.2.43.1 "H-ARQ Map Message format" after table 88

Table 89 represents the extended types of compact DL MAP.

Table 89—Extended Compact_DL-MAP IE types

Compact DL-MAP Type Description
0 Switch H-ARQ Mode
1.7 reserved
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Section 6.3.2.43.4 "H-ARQ Control IE" the SPID field should only be sent when
incremental redundancy is defined for the FEC mode. Otherwise, thefield is reserved.

The changes to section 6.3.2.3.43.4 are as follows:

6.3.2.3.43.4 H-ARQ Control IE

The format of H-ARQ_Control_IE , which includes encoding/decoding information for H-ARQ
enabled DL/UL bursts, is presented in Table 92. This IE shall be located after CID in the DL/UL
MAP_IE.

Table 92 H-ARQ_Control_IE format

Synt ax Si ze Not es
H ARQ Control _IE () { I'n DL/ UL- MAP
Prefix 1 bit 0 = Tenporary di sabl e H ARQ
1 = enabl e H ARQ
if (Prefix ==1){
Al _SN 1 bits H ARQ I D Seq. No
SPI D/ Reser ved 2 bits Subpacket 1D when IR is

defined by the FEC npde,
ot herwi se reserved (encoded

00)
ACI D 4 bits H ARQ CH ID
} elsef
Reser ved 3 bits
}
}
Prefix

Indicates whether H-ARQ is enabled or not.

Al_SN
Defines ARQ Identifier Sequence Number. This is toggled between ‘0’ and ‘1’ on
successfully transmitting each encoder packet with the same ARQ channel.

SPID
Defines SubPacket ID, which is used to identify the four subpackets generated from an
encoder packet. This field only applies to FEC modes supporting incremental
redundancy.

ACID

Defines H-ARQ Channel ID, which is used to identify H-ARQ channels. Each connection
can have multiple HARQ channels, each of which may have an encoder packet
transaction pending.

10
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Add section 6.3.2.43.6.7 "H-ARQ Compact_ DL_MAP |E format for Swvitch H-ARQ
Mode"

6.3.2.3.43.6.7 H-ARQ Compact_DL-MAP IE format for Switch H-ARQ Mode

In the HARQ-MAP, a BS may transmit DL-MAP Type=7 with the Switch H-ARQ mode IE. Allocations
subsequent to this |E shall be for the H-ARQ mode identified.

Table BBB—H-ARQ Compact_DL-MAP IE format for Switch H-ARQ Mode

Syntax Size Notes
Compact_DL-MAP_IE () {
DL-MAP Type =7 3 bits
DL-MAP sub-type 5 bits Extension sub type
Length 4 bits Length of the IE in Bytes
H-ARQ mode 4 bits Sub-type dependent payload
DL-MAP Type

This value specifies the type of the compact DL-MAP IE. A value of 7 indicates the
extension type.

DL-MAP Sub-Type
This value specifies the extended map type as H-ARQ mode switch

Length
Thisindicates the length of this IE in Bytes. Thisisencoded as 2

H-ARQ mode
Thisisa4-bit value specifies the H-ARQ mode for all subsequent Compact DL-MAP IEs
to the end of the current H-ARQ map. See section 8.4.9.5 for encoding of this value.

11
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Section 6.3.2.43 "H-ARQ MAP message" requires the Nep and Nsch table entries to be
replaced depending on the type of H-ARQ mode.

In sections 6.3.2.3.43.6.1, 6.3.2.3.43.6.2, and 6.3.2.3.43.6.3, replace the table entries for
Nep and Nsch:

Nep cOde 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Nscy code 4 bits ICode of allocated subchannels (see 8.4.9.2.3.5)
With:
if (H-ARQ mode="“CTCIR"){
Nep code 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Nscu cOde 4 bits Code of allocated subchannels (see 8.4.9.2.3.5)
} esif (H-ARQ mode = Generic) {
Shortened DIUC 3 bits Shortened DIUC
Companded SC 5 bits Code of allocated subchannels (see 8.4.9.5)
}

Also, replace the text describing Nep and Nsch as:

NEP code, NSCH code
The combination of NEP code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the DL burst.

With the following text:

NEP code, NSCH code
The combination of NEP code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the DL burst.

Shortened DIUC
A shortened version of the DIUC. The shortened DIUC takes on values 0..7 of the DIUC
asdefined inthe DCD. Seesection 8.4.5.3.1.

Companded SC
The compand SC indicates the number of allocated subchannels.

12
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In sections 6.3.2.3.43.6.1 and, 6.3.2.3.43.6.3 replace the table entries for Nep and Nsch
for uplink:

Nep code for UL 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Nsc code for UL 4 bits Code of allocated subchannels (see 8.4.9.2.3.5)
With:
if (H-ARQ mode = “CTC IR") {
Nee code for UL 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Ngc code for UL 4 bits Code of allocated subchannels (see 8.4.9.2.3.5)
} esif (H-ARQ mode = Generic) {
Shortened UTUC 3 bits Shortend UIUC
Companded SC 5 bits Code of allocated subchannels
}

Also, replace the text describing Nep and Nsch for uplink as:

NEP code for UL, NscH code for UL
The combination of Nep code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the UL burst.

With the following text:

NEP code for UL, NscH code for UL
The combination of Nep code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the UL burst.

Shortened UIUC
A shortened version of the UIUC. The shortened UIUC takes on values 1..8 of the UIUC
asdefined inthe DCD. Seesection 8.4.5.4.1

Companded SC
The compand SC indicates the number of allocated subchannels.

13
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In sections 6.3.2.3.43.7.1, 6.3.2.3.43.7.2, and 6.3.2.3.43.7.3, replace the table entries for
Nep and Nsch:

Nep code 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Nscy code 4 bits ICode of allocated subchannels (see 8.4.9.2.3.5)
With:
if (H-ARQ mode=“CTCIR") {
Nep cOde 4 bits Code of encoder packet bits (see 8.4.9.2.3.5)
Nsc code 4 bits Code of allocated subchannels (see 8.4.9.2.3.5)
} esif (H-ARQ mode = Generic) {
Shortened DIUC 13 bits Shortend DIUC (see 8.4.9.2.3.5)
Companded SC 5 bits Code of allocated subchannels (see 8.4.9.5)
}

Also, replace the text describing Nep and Nsch as:

NEP code, NSCH code
The combination of NEP code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the UL burst.

With the following text:

NEP code, NSCH code
The combination of NEP code and NScH code indicates the number of allocated
subchannels and scheme of coding and modulation for the UL burst.

Shortened UIUC
A shortened version of the UIUC. The shortened UIUC takes on values 1..8 of the UIUC
asdefined inthe DCD. Seesection 8.4.5.4.1

Companded SC
The compand SC indicates the number of allocated subchannels.

14
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Appendix A: Sub-channel, Modulation, and Coding Rate Allocation for C

This section provides tables illustrating the current sub-channel, modulation and coding rate allocation for the CTC
standard. These tables areinformational and do not propose any changes to the standard. TablesA.1and A.2 aref
dlocations. TablesA.3, A.4, and A.5 arefor uplink alocations.

Table A.1 DL Modulation and coding for Nep/Nsch encoding

Nep 144 192 288 384 480 960 1920 2880
Nsc 0000 0001 0010 0011 0100 0101 0110 0111
0000 | 64QAMR= 12 | 64QAMR= 2/3 | 64QAMR= 1/2 | 64QAMR= 2/3 | 64QAMR= 5/6 | 64QAMR= 5/6 | 64QAMR= 56 | 64QAMR= 5/6 | 64QA
0001 | 16QAMR= 3/8 | 16QAMR= 1/2 | 16QAMR= 1/2 | 16QAMR= 2/3 | 64QAMR= 5/9 | 64QAMR= 2/3 | 64QAM R= 20/27 | 64QAM R=10/13 | 64QA!
0010 | QPSK R= 1/2 | QPSK R= 2/3 | 16QAMR= 3/8 | 16QAMR= 1/2 | 16QAMR= 5/8 | 64QAMR= 5/9 | 64QAMR= 2/3 | 64QAMR= 2/3 | 64QA
0011 | QPSK R= 3/10 | QPSK R= 1/2 | QPSK R= 3/5 | 16QAMR= 2/5 | 16QAMR= 1/2 | 16QAMR= 5/8 | 64QAMR=20/39 | 64QAMR= 1/2 | 64QA}
0100 | QPSK R= 1/4 | QPSK R= 1/3 | QPSK R= 1/2 | QPSK R= 2/3 | 16QAMR= 5/12 | 16QAMR= 1/2 | 16QAMR= 2/3 | 16QAMR=15/22 | 16QA
0101 QPSK R= 1/6 | QPSK R= 1/4 | QPSK R= 1/3 | QPSK R= 1/2 | QPSK R= 5/8 | 16QAMR= 513 | 16QAMR= 1/2 | 16QAMR= 1/2 | 16QA
0110 | QPSK R= 1/8 | QPSK R= 1/6 | QPSK R= 1/4 | QPSK R= 1/3 | QPSK R= 1/2 | QPSK R= 2/3 | 16QAMR= 513 | 16QAMR= 3/8 | 16QAI
0111 | QPSK R= 1/12 | QPSK R= 1/8 | QPSK R= 1/6 | QPSK R= 1/4 | QPSK R= 1/3 | QPSK R= 1/2 | QPSK R= 2/3 | QPSK R=15/22 | QPSI
1000 X QPSK R= 1/12 | QPSK R= 1/8 | QPSK R= 1/6 | QPSK R= 1/6 | QPSK R= 1/3 | QPSK R= 1/2 QPSK R= 1/2 QPs!
1001 X X X QPSK R= 1/8 | QPSK R= 1/8 | QPSK R= 1/4 | QPSK R= 1/3 QPSK R= 1/3 QPSI
1010 X X X QPSK R= 1/12 | QPSK R= 1/12 | QPSK R= 1/6 | QPSK R= 1/4 QPSK R= 1/4 QPsI
1011 X X X X X QPSK R= 1/8 | QPSK R= 1/6 QPSK R= 1/6 QPs!
1100 X X X X X QPSK R= 1/12 | QPSK R= 1/8 QPSK R= 158 QPsI
1101 X X X X X X QPSK R= 1/12 X
1110 X X X X X X X X
1111 X X X X X X X X
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Table A.2 DL Nsch valuesfor Nep/Nsch encoding
ep 144 | 192 | 288 | 384 | 480 | o960 | 1920 | 2880 | 3840 | 4800
Nsch 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001
0000 1 1 2 2 2 4 8 12 16 20
0001 2 2 3 3 3 5 9 13 18 22
0010 3 3 4 4 4 6 10 15 20 26
0011 5 4 5 5 5 8 13 20 26 32
0100 6 6 6 6 6 10 15 2 30 38
0101 9 8 9 8 8 13 20 30 40 50
0110 12 12 12 12 10 15 26 40 52 64
0111 18 16 18 16 15 20 30 44 60 76
1000 X 24 24 24 30 30 40 60 80 100
1001 X X X 32 40 40 60 90 120 150
1010 X X X 48 60 60 80 120 160 200
1011 X X X X X 80 120 180 240 300
1100 X X X X X 120 160 240 320 X
1101 X X X X X X 240 X X X
1110 X X X X X X X X X X
1111 X X X X X X X X X X
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Table A.3 UL Modulation and coding for Nep/Nsch encoding (Part 1 of 2)

ep 48 % 144 192 288 384 480
Nsch 0000 0001 0010 0011 0100 0101 0110
0000 QPSK R= 112 16QAM R= 1/2 16QAM R= 3/4 16QAM R= 1/2 16QAM R= 3/4 | 16QAMR= 2/3 16QAM R= 5/6
0001 QPSK R= 1/4 QPSK R= 112 16QAM R= 3/8 QPSK R= 2/3 16QAMR= 1/2 | 16QAMR= 1/2 16QAM R= 5/8
0010 QPSK R= 1/6 QPSK R= 1/3 QPSK R= 1/2 QPSK R= 1/2 16QAMR= 3/8 | 16QAMR= 2/5 16QAM R= 1/2
0011 QPSK R= 1/8 QPSK R= 1/4 QPSK R= 3/10 QPSK R= 1/3 QPSK R= 3/5 QPSK R= 2/3 16QAM R= 5/12
0100 QPSK R= 1/12 QPSK R= 1/6 QPSK R= 1/4 QPSK R= 1/4 QPSK R= 1/2 QPSK R= 1/2 QPSK R= 5/8
0101 X QPSK R= 1/8 QPSK R= 1/6 QPSK R= 1/6 QPSK R= 1/3 QPSK R= 1/3 QPSK R= 1/2
0110 X QPSK R= 1/12 QPSK R= 1/8 QPSK R= 1/8 QPSK R= 1/4 QPSK R= 1/4 QPSK R= 1/3
0111 X X QPSK R= 1/12 QPSK R= 1/12 QPSK R= 1/6 QPSK R= 1/6 QPSK R= 1/6
1000 X X X X QPSK R= 1/8 QPSK R= 1/8 QPSK R= 1/8
1001 X X X X QPSK R= 1/12 QPSK R= 1/12 QPSK R= 1/12
1010 X X X X X X X
1011 X X X X X X X
1100 X X X X X X X
1101 X X X X X X X
1110 X X X X X X X
1111 X X X X X X X
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Table A.4 UL Modulation and coding for Nep/Nsch encoding (Part 2 of 2)
ep 1920 2880 3840 4800 9600 14400 19200
Nsch 1000 1001 1010 1011 1100 1101 1110
0000 16QAM R= 5/6 16QAM R= 3/4 16QAM R= 10/9 16QAM R= 5/6 16QAM R= 5/6 16QAM R= 5/6 16QAM R= 5/6
0001 16QAM R= 10/13 16QAM R= 5/8 16QAM R= 1/1 16QAM R= 25/34 16QAM R= 25/34 16QAM R= 25/34 16QAM R= 25/34
0010 16QAM R= 2/3 16QAM R= 172 16QAM R= 5/6 16QAMR=25/38 | 16QAMR=25/38 | 16QAMR=25/38 | 16QAM R=25/38
0011 16QAM R= 1/2 16QAM R= 3/8 16QAM R= 10/13 16QAM R= 1/2 16QAM R= 1/2 16QAM R= 1/2 16QAM R= 1/2
0100 16QAM R= 5/13 QPSK R= 2/3 16QAM R= 2/3 16QAM R= 25/66 16QAM R= 25/66 16QAM R= 25/66 16QAM R= 25/66
0101 QPSK R= 2/3 QPSK R= 1/2 16QAM R= 1/2 QPSK R=25/38 QPSK R=25/38 QPSK R=25/38 QPSK R=25/38
0110 QPSK R= 1/2 QPSK R= 1/3 16QAM R= 5/13 QPSK R= 1/2 QPSK R= 1/2 QPSK R= 1/2 QPSK R= 1/2
0111 QPSK R= 1/3 QPSK R= 1/4 QPSK R= 2/3 QPSK R= 1/3 QPSK R= 1/3 QPSK R= 1/3 QPSK R= 1/3
1000 QPSK R= 1/4 QPSK R= 1/6 QPSK R= 1/2 QPSK R= 1/4 QPSK R= 1/4 QPSK R= 1/4 QPSK R= 1/4
1001 QPSK R= 1/6 QPSK R= 1/8 QPSK R= 1/3 X X X X
1010 QPSK R= 1/8 X QPSK R= 1/4 X X X X
1011 QPSK R= 1/12 X QPSK R= 1/6 X X X X
1100 X X X X X X X
1101 X X X X X X X
1110 X X X X X X X
1111 X X X X X X X
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Table A.5 UL Nsch valuesfor Nep/Nsch encoding

|EEE C802.16e-C

Nep 48 96 144 192 288 384 480 960 | 1920 | 2880 | 3840 | 4800 | 9600 | 14400 | 19200 | 2400(
Nsc 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1000 | 1001 | 1010 | 1011 | 1100 1101 1110
0000 1 1 1 2 2 3 3 6 12 20 18 30 60 90 120 150
0001 2 2 2 3 3 4 4 7 13 24 20 34 68 102 136 170
0010 3 3 3 4 4 5 5 8 15 30 24 38 76 114 152 190
0011 4 4 5 6 5 6 6 10 20 40 26 50 100 150 200 250
0100 6 6 6 8 6 8 8 15 26 45 30 66 132 198 264 330
0101 X 8 9 12 9 12 10 20 30 60 40 76 152 228 304 380
0110 X 12 12 16 12 16 15 30 40 90 52 100 200 300 400 500
0111 X X 18 24 18 24 30 40 60 120 60 150 300 450 600 750
1000 X X X X 24 32 40 60 80 180 80 200 400 600 800 1000
1001 X X X X 36 48 60 80 120 240 120 X X X X X
1010 X X X X X X X 120 160 X 160 X X X X X
1011 X X X X X X X X 240 X 240 X X X X X
1100 X X X X X X X X X X X X X X X X
1101 X X X X X X X X X X X X X X X X
1110 X X X X X X X X X X X X X X X X
1111 X X X X X X X X X X X X X X X X




