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<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"  
     elementFormDefault="qualified"  
     attributeFormDefault="unqualified"> 
  <xs:element name="metadataEnvelope"> 
    <xs:complexType> 
      <xs:sequence> 
        <xs:any minOccurs="0" maxOccurs="unbounded"/> 
      </xs:sequence> 
      <xs:attribute name="metadataURI"  
                    type="xs:anyURI"  
                    use="required"/> 
      <xs:attribute name="version"  
                    type="xs:positiveInteger"  
                    use="required"/> 
      <xs:attribute name="validFrom"  
                    type="xs:dateTime"  
                    use="optional"/> 
      <xs:attribute name="validUntil"  

FEC  



 

SDP 

XML

User Service Description

Delivery Method Description
XML

Session Description

Reference

Associated Delivery 
Procedure Description 

Reference

Delivery Method Description

Delivery Method Description



 

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema elementFormDefault="qualified"  
    targetNamespace="urn:3gpp:metadata:2004:userservicedescription"  
    xmlns="urn:3gpp:metadata:2004:userservicedescription"  
    xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
    <xs:element name="userServiceDescription" type="userServiceDescriptionType"/> 
 
    <xs:complexType name="userServiceDescriptionType"> 
        <xs:sequence> 
            <xs:element name="name" type="nameType" minOccurs="0" 
                                maxOccurs="unbounded"/> 
            <xs:element name="serviceLanguage" type="xs:language" minOccurs="0" 
                                maxOccurs="unbounded"/> 
            <xs:element name="deliveryMethod" type="deliveryMethodType" 
                                maxOccurs="unbounded"/> 
        </xs:sequence> 
        <xs:attribute name="serviceId" type="xs:anyURI" use="required"/> 
    </xs:complexType> 
 
    <xs:complexType name="deliveryMethodType"> 
                    <xs:attribute name="associatedProcedureDescriptionURI" 
                                          type="xs:anyURI" use="optional"/> 
                    <xs:attribute name="sessionDescriptionURI" type="xs:anyURI" 
                                         use="required"/> 
    </xs:complexType> 
 
    <xs:complexType name="nameType"> 
        <xs:simpleContent> 
            <xs:extension base="xs:string"> 
                <xs:attribute name="lang" type="xs:language" use="optional"/> 
            </xs:extension> 
        </xs:simpleContent> 
    </xs:complexType> 
 </xs:schema> 
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�

Session Description 
        v=  (protocol version) 
        o=  (owner/creator and session identifier). 
        s=  (session name) 
        i=* (session information) 
        u=* (URI of description) 
        e=* (email address) 
        p=* (phone number) 
        c=* (connection information - not required if included in all media) 
        b=* (bandwidth information) 
        1  Time description  
        z=* (time zone adjustments) 
        k=* (encryption key) 
        a=* (zero or more session attribute lines) 
        0  Media description  
 
Time description 
        t=  (time the session is active) 
        r=* (zero or more repeat times) 
 
Media description 
        m=  (media name and transport address) 
        i=* (media title) 
        c=* (connection information - optional if included at session-level) 
        b=* (bandwidth information) 
        k=* (encryption key) 
        a=* (zero or more media attribute lines) 
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<?xml version="1.0" encoding="UTF-8"?> <xs:schema 
xmlns:xs=http://www.w3.org/2001/XMLSchema elementFormDefault="qualified"> 
 
  <xs:element name="associatedProcedureDescription" type="associatedProcedureType"/> 
 
  <xs:complexType name="associatedProcedureType"> 
    <xs:sequence> 
      <xs:element name="postFileRepair"  
                  type="basicProcedureType" minOccurs="0" maxOccurs="1"> 
      <xs:element name="postReceptionReport"  
                  type="reportProcedureType" minOccurs="0" maxOccurs="1"> 
    </xs:sequence> 
  </xs:complexType> 
 
  <xs:complexType name="basicProcedureType"> 
    <xs:sequence> 
      <xs:element name="serverURI" type="xs:anyURI" minOccurs="1" 
maxOccurs="unbounded"/> 
    </xs:sequence> 
    <xs:attribute name="offsetTime" type="xs:unsignedLong" use="required"/> 
    <xs:attribute name="randomTimePeriod" type="xs:unsignedLong" use="required"/> 
  </xs:complexType> 
 
  <xs:complexType name="reportProcedureType"> 
    <xs:simpleContent> 
      <xs:extension base="basicProcedureType"> 
            <xs:attribute name="samplePercentage" type="xs:string" use="optional"/> 
            <xs:attribute name="forceTimingIndependence" type="xs:boolean" use="optional"/> 
            <xs:attribute name="reportType" type="xs:string" use="optional"/> 
      </xs:extension> 
    </xs:simpleContent> 
  </xs:complexType> 
 
</xs:schema> 
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service Language
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�

v=0 
o=user123 2890844526 2890842807 IN IP4 192.168.10.10 
s=File casting download session example 
i=More information 
t=2873397496 2873404696 
a=FEC-declaration:0 encoding-id=128; instance-id=0 
a=source-filter: incl IN IP4 192.168.10.10 
a=flute-tsi:3 
m=application 12345 FLUTE/UDP 0 
c=IN IP4 192.168.10.10 
a=lang:EN 
a=FEC:0 



 

�

<?xml version="1.0" encoding="UTF-8"?>
<userServiceDescription 
    xmlns="www.example.com/3gppUserServiceDescription" 
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    serviceId="urn:3gpp:1234567890coolcat"> 
        <name lang="EN">something in english</name> 
        <name lang="JA">something in german</name> 
        <serviceLanguage>EN</serviceLanguage> 
        <serviceLanguage>JA</serviceLanguage> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session1.sdp"/> 
        <deliveryMethod 
            sessionDescriptionURI=http://www.example.jp/arib/ISDB/session2.sdp  
associatedProcedureDescriptionURI="http://www.example.jp/arib/ISDB/procedureX.xml"/> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session3.sdp"
associatedProcedureDescriptionURI="http://www.example.jp/arib/ISDB/procedureY.xml"/> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session4.sdp" 
</userServiceDescription> 
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�



 

unsigned long rand31 ()
{

unsigned long hi, lo;
lo = 16807 * (seed & 0xFFFF);
hi = 16807 * (seed >> 16);
lo += (hi & 0x7FFF) << 16;
lo += hi >> 15;
if (lo > 0x7FFFFFFF)

lo -= 0x7FFFFFFF;
return (seed = (long) lo);

}
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110000001101
011000010110
001100100011
000110011010
000011110100
000001101001

void left_matrix_init(int k, int n, int N1)
{

int i, j, h, t, u[N1 * k];

for(h = N1 * k – 1; h >= 0; h--){
u[h] = h % (n – k);

}
t = 0;
for (j = 0; j < k; j++) {

for (h = 0; h < N1; h++) {
for (i = t; i < N1*k && matrix_has_entry(u[i], j); i++){

if (i < N1*k) {
do { 

i = t + pmms_rand(N1*k-t); 
} while (matrix_has_entry(u[i], j)); 
matrix_insert_entry(u[i], j); 
u[i] = u[t]; t++; 

} else {
do { 

i = pmms_rand(n-k); 
} while (matrix_has_entry(i, j)); 
matrix_insert_entry(i, j); 

}
}

}
}

}



 

for (i = 0; i < n-k; i++) {
if (degree_of_row(i) == 0) { 

j = pmms_rand(k); 
matrix_insert_entry(i, j); 

}
if (degree_of_row(i) == 1) { 

do { 
j = pmms_rand(k); 

} while (matrix_has_entry(i, j)); 
matrix_insert_entry(i, j); 

}
}
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No Static 
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2 octets, if GRE flag C = 1 

2 octets, if value(RND) = 1 

variable 

2 octets, if GRE flag C = 1 

2 octets, if context(UDP Checksum) != 0 

�



 



 



 

ULE  

D Length 
version="

Type Dest Address IP datagram CRC-32 

ULE  
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http_URL = "http:" "//" host [ ":" port ] [ abs_path [ "?" query ]] 
query = application "&" [ sbn_info ] 
application = "isdb-tmm-flute-repair" 
sbn_info = "SBN=" sbn_range *( "+" sbn_range ) 
sbn_range = ( sbnA [ "-" sbnZ ] ) / ( sbnA [ ";" esi_info] ) 
esi_info = ( "ESI=" esi_range *( "," esi_range ) ) 
esi_range = esiA [ "-" esiZ ] 
sbnA = 1*DIGIT   ; the SBN, or the first of a range of SBNs 
sbnZ = 1*DIGIT   ; the last SBN of a range of SBNs 
esiA = 1*DIGIT   ; the ESI, or the first of a range of SBNs 
esiZ = 1*DIGIT   ; the last ESI of a range of SBNs 

 

HTTP GET

HTTP GET

 

HTTP

 



 

�
�

�

HTTP  
HTTP/1.1  200 OK 
Content-Type: application/simpleSymbolContainer 
Content-Transfer-Encoding: binary 

 

FEC Payload ID 
SBN, ESI  

 

FEC Payload ID  

FEC Payload ID  
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HTTP POST XML

HTTP POST

 
 

 



 

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
elementFormDefault="qualified"> 

<xs:element name="receptionReport"> 
<xs:choice> 
<xs:element name="receptionAcknowledgement" type="rackType"/> 
<xs:element name="statisticalReport" type="starType"/> 
</xs:choice> 

</xs:element> 
<xs:complexType name="rackType"> 

<xs:sequence> 
<xs:element name="fileURI" type="xs:anyURI"  

minOccurs="0" maxOccurs="unbounded"/> 
</xs:sequence> 

</xs:complexType> 
<xs:complexType name="starType"> 

<xs:simpleContent> 
<xs:element name="fileURI" type="xs:anyURI" minOccurs="0" 

maxOccurs="unbounded"> 
<xs:attribute name="receptionSuccess" type="xs:boolean" use="optional"/> 

</xs:element> 
<xs:element name="qoeMetrics" type="qoeMetricsType" minOccurs="0"/> 
<xs:attribute name="sessionId" type="xs:string" use="optional"/> 
<xs:attribute name="sessionType" type="xs:string" use="optional"/> 
<xs:attribute name="serviceId" type="xs:string" use="optional"/> 
<xs:attribute name="clientId" type="xs:string" use="optional"/> 
<xs:attribute name="serverURI" type="xs:anyURI" use="optional"/> 

</xs:simpleContent> 
</xs:complexType> 

</xs:schema> 
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 : 
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0 No. 2-1 0
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nc-1           nc-1

0 No. 2-Ns2 0

:   :
nc-1           nc-1

0 No. 3-1 0

:   :
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0 No. 3-Ns3 0
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nc-1         nc-1
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S95,0,1

= S191

S1,0,1 

= S97 
S95,0,0 

= S95 
S0,0,1 

= S96 
S1,0,0 

= S1 
S0,0,0 

= S0 
S95,0,2

= S287

S1,0,2 

= S193

S0,0,2 

= S192

S95,0,n-1 

= S96n-1

S1,0,n-1 

= S96(n-1)+1 
S0,0,n-1 

= S96(n-1) 

S95n Sn S0 S95n+1Sn+1 S1 S95n+2Sn+2S2 S96n-1S2n-1 Sn-1 

S191,0,1

= S383

S1,0,1 

= S193 
S191,0,0 

= S191 
S0,0,1 

= S192 
S1,0,0 

= S1 
S0,0,0 

= S0 
S191,0,2

= S575

S1,0,2 

= S385

S0,0,2 

= S384

S191,0,n-1

= S192n-1

S1,0,n-1 

= S192(n-1)+1 
S0,0,n-1 

= S192(n-1) 

S191n Sn S0 S191n+1Sn+1 S1 S191n+2Sn+2S2 S192n-1S2n-1 Sn-1 

S383,0,1

= S767

S1,0,1 

= S385 
S383,0,0 

= S383 
S0,0,1 

= S384 
S1,0,0 

= S1 
S0,0,0 

= S0 
S383,0,2

= S1151

S1,0,2 

= S769

S0,0,2 

= S768

S383,0,n-1

= S384n-1

S1,0,n-1 

= S384(n-1)+1 
S0,0,n-1 

= S384(n-1) 

S383n Sn S0 S383n+1Sn+1 S1 S383n+2Sn+2S2 S384n-1S2n-1 Sn-1 
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S95,7

S95,203
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)
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S0,1

S10,0S9,0S8,0S7,0S6,0S5,0S4,0S3,0S2,0S1,0

S2,1S1,1

S95,0

S95,1

S95,2

S95,3

S95,4

S95,5

S95,6

S95,7

S95,201

S95,202

S95,203

 0   1   2   3    4   5   6   7   8   9   10   11  12      107

O
FD

M

S11,1S10,1S9,1S8,1S7,1S6,1S5,1S4,1S3,1

S0,2 S3,2S2,2S1,2 S5,2S4,2 S11,2S10,2S9,2S8,2S7,2S6,2

S0,3

S3,203S2,203S1,203S0,203

S3,3S2,3S1,3 S5,3S4,3 S8,3S7,3S6,3 S11,3S10,3S9,3

S0,4 S3,4S2,4S1,4 S5,4S4,4 S8,4S7,4S6,4 S10,4S9,4

S8,203S7,203S6,203S5,203S4,203

S3,202S2,202S1,202S0,202 S8,202S7,202S6,202S5,202S4,202

S2,201S1,201S0,201 S8,201S7,201S6,201S5,201S4,201S3,201
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TMCC 3.1.6.15 DBPSK B0 Wi

TMCC 0 1 +4/3, 0 -4/3, 0
 

B1 B203 B’0 B’203  
 B’0 = Wi    
 B’k = B’k-1 � Bk  k=1, 203, �  

3.1.6.13.1
Wi BPSK  

 3.1.6.13-1

AC DBPSK TMCC
OFDM Wi AC

0 1 +4/3, 0 -4/3, 0
1  
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FT
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TS9

TS2

TS3 – TS8…
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CPCP CPCP

(b) 1  (a) 13  

CP

CP
 



 

-16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

  1/32 mod(3n,8)
 /8 0 -  5/8 -  1/4 -  7/8 -  1/2 -  1/8 -  3/4 -  3/8 0 -  5/8 -  1/4 -  7/8 -  1/2 -  1/8 -  3/4 -  3/8 0

  1/16 mod(3n,4)
 /4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0

  1/8 mod(n,2)
 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0

  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 mod(3n,4)

 /4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0

  1/16 mod(n,2)
 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0

  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 mod(n,2)

 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0
  1/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

�f

1

2

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

  1/32 0   3/8   3/4   1/8   1/2   7/8   1/4   5/8 0   3/8   3/4   1/8   1/2   7/8   1/4   5/8 0

  1/16 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0

  1/8 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0

  1/16 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2

3

�f

1
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CP PRBS Wi 0, or, 1

CP PRBS Wi ( 3.13-1 ) PRBS
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: The SFP method corresponds to the picture quality where no more than one error is visible 
in the picture for an average observation time of 20 s. 

2: 
SFP

 
3: The ESR5 criterion is fulfilled if, in a time interval of 20 seconds, there is at most one second 

with packet uncorrectable errors. 
4: LDPC
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3.2.4.1-1 OpenCA
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KMS Device 
Agent (KDA) (KMS) 

 

CW CW

 
 

ECM 

Session Setup Session Setup Scrambling 
Signalling 

 

Media Key Stream Media Key Stream 

 
 

Secure 
Container

KMS App 

EMM Stream
Unicast 

Multicast 

(a)

(b) 

(b)
Media Key Stream

EIM 



 

Device 
registration

Device 
registration

EMM issuing EMM decoding

ECM generation ECM Decoding

Scrambling Descrambling

Content & Service 
Protection

FLO Device

Scrambled content
over Broadcast Channel

ECMs
over Broadcast Channel

EMMs
over Interactive or Broadcast Channels

Device registration
over Interactive or Broadcast Channels

or out of band

CW CW

Clear
content

Clear
content

CWs
generation

Rights/SEK Rights/SEK

Service Encryption
Keys generation

Rights Encryption
Key

Rights Decryption
Key



 

�

�  
AES ISO

SPN AES
AES  

                                                  
1 http://www2.nict.go.jp/tao/kenkyu/CRYPTREC/fy15/cryptrec20030425_spec01.html 

2 http://www.kddilabs.jp/kcipher2/kcipher2.htm 

3 FIPS PUB 197 http://csrc.nist.gov/CryptoToolkit/tkencryption.html 



 

�

�  
Camellia ISO

Feistel Camellia
Camellia  

�

�

                                                  
4 ISO/IEC 18033-3 http://www.cryptrec.go.jp/cryptrec_03_spec_cypherlist_files/PDF/06_01jspec.pdf 

5 http://www.kddilabs.jp/kcipher2/kcipher2.htm 
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EIM

ECM1
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KMSB

· Record1
{FLOW_ID1, 
CW_SEQUENCE_ID1}

· Record2
{FLOW_ID2, 
CW_SEQUENCE_ID2}
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CW_SEQUENCE_ID1
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MAC Layer Packet
976
Bits

Reserved 
2

Bits

TAIL
6

Bits

Physical Layer Packet
(1000 Bits)

FCS
16
Bits
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sT UT FGIT

PFIT WGIT PFIT

FGIT

WGIT

PFIT

FFT
FFT

FFT
Fraction FFT Fraction

N N  chips  
B

N FGI N  chips = FGI  
B

17 17 chips   
B

U

FGI

WGI

T s

T s

T s

"

"
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FFTNG 96
4096
	 �� 
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# $% FFT FFT FFT FFTG/2, (G/2) + 1,..., (N /2) - 1, (N /2) + 1, (N /2) + 2,..., N  - (G/2)i

�& SCf )(
FFT

B
N

SC)(8 �f




 



 



 



 

� 
 ' %�
� � 
 ' %�

128 (i) 128,   i {0, 1,..., 14}
j =

128 (i+1) 128,  i {15,..., 29}
 

� 
 ' %�
� � 
 ' %�

64 (i) 64,   i {0, 1,..., 30}
j =

64 (i+1) 64,  i {31,..., 61}
 

� 
 ' %�
� � 
 ' %�

64 (i) 32,     i {0, 1,..., 61}
j =

64 (i+1) 32,  i {62,..., 123}
 

� 
 ' %�
� � 
 ' %�

48 (i) 16,  i {0,1,...,124}
j =

48 (i+1) 16,  i {125,..., 249}

 

�

20x 19x 18x 16x17x 15x 14x 13x 12x 11x 10x 9x 8x 7x 6x 5x 4x 3x 2x x

Modulo 2 Addition

1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

PN Sequence 
Output



 

Q Channel

I
Channel

D�

0001

11 10

D

D� D

01ss



 

 Slot 7

Slot 6

Slot 5

Slot 4

Slot 3

Slot 2

Slot 1

Slot 0

OFDM 
Symbol 
Index 1

Un-allocated

Fixed
Pattern

Un-allocated

Un-allocated

Un-allocated

Un-allocated

Un-allocated

Un-allocated



 



 



 

 Slot 7

Slot 6

Slot 5

Slot 4

Slot 3

Slot 2

Slot 1

Slot 0

OFDM 
Symbol 
Index 2

Un-allocated

Fixed
Pattern

Un-allocated

Un-allocated

Un-allocated

Un-allocated

Un-allocated

Un-allocated



 



 



 

Mapping of 
Bits into 

Modulation 
Symbols

Mapping of 
Symbols into 

Interlace 
Sub-carriers

Mapping of Slots 
to Interlaces

Mapping of 
Slots to 4K 
Interlaces

Mapping of 4K 
Interlaces to 
Interlaces for 
different FFT 

sizes



 

% {0,  1,..., 499}i

4modik,
4
i  j �()
(

*+
*�

% {0,  1,..., 499}i

2modik,
2
i  j �()
(

*+
*�

% {0,  1,..., 499}i

% {0,  1,..., 499}i

2 i, if the slot has a scrambler seed index of 3
j

2 i 1, if the slot has a scrambler seed index of 4

�

� � 
 ��



 

FFTN D 4, 1K/2K/4K FFT sizes
F 4096

2 D 8, 8K FFT size   

�	 �
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6x
5x

4x

3x

2x

x

11x

10x

1
2



 

% {0,  1,..., 499}i

ij i mod 125, k
125
* (� � * (+ )

% {0,  1,..., 499}i

ij i mod 250, k
250
* (� � * (+ )

% {0,  1,..., 499}i

% {0,  1,..., 499}i

2 i, if the slot belongs to an even MAC time unit
j

2 i 1, if the slot belongs to an odd MAC time unit 
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7 6 4g(x)=x +x +x +1
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k 6 j j
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4t 1t 0t5t 3t 2t
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7 6 5 4
3 2 1 0

3 2 1 0

p p p p for slot 4
d d d d

p p p p for slot 0
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15 14 13 12
3 2 1 0

11 10 9 8

p p p p for slot 4
d d d d

p p p p for slot 0
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Turbo
Encoder

Bit
Interleaver

Filling Bits
into Data

Slot Buffers

Slot Buffer
Scrambling

Mapping of
Bits to

Modulation
Symbols

Mapping of
Data Slot to
Interlaces

Mapping of
Symbols to
Interlace

Subcarriers

OFDM
Common
Operation

Physical
Layer

Packet
for OIS

Channel



 

Discard 6-bit
Encoder Tail Field

Rate 1/5 Turbo Encoder
with an Internally
Generated Tail

Turbo
Encoded Code

Bits

OIS Channel
PLP

Bits
per

Packet

Bits
per

Packet

Coded Bits
per

Packet

1000 994 5000



 

 

Turbo
Interleaver

X'

Y'0

Y'1

Constituent Encoder 2

n1

n0

d

Clocked once for each of the Nturbo data bit periods with the switch
up; then, not clocked for the three Constituent Encoder 1
tail bit periods; then, clocked once for each of the three

Constituent Encoder 2 tail bit periods with the switch down.

Control

X

Y0

Y1

Constituent Encoder 1

n1

n0

d

Clocked once for each of the Nturbo data bit periods with the switch
up; then, clocked once for each of the three Constituent Encoder 1

tail bit periods with the switch down; then, not clocked for the three
Constituent Encoder 2 tail bit periods.

Control
Symbol

Puncturing
and

Repetition

� �turboN 6 /R
Code

Symbols
(Output)

�

turboN
Information

Bits
(Input)



 



 

 Add 1
and

Select the
n LSBs

Table
Lookup

Bit
Reverse

Multiply
and

Select the
n LSBs

(i0…i4)

n Bits

n Bitsn MSBs

5 Bits

n Bits

5 LSBs

(tn – 1…t0)

(i4…i0)

(in + 4…i5)

(n + 5)-Bit
Counter

Next
(5 + n)-Bit
Interleaver

Output
Address

(i0…i4tn – 1…t0)

Discard
If

Input -
Nturbo

MSBs

LSBs



 

 

1 6 11 16

2 7 12 17

3 8 13 18

4 9 14 19

5 10 15 20

1 11 6 16

2 7 12 17

3 13 8 18

4 9 14 19

5 15 10 20

1 2 43 5 6 7 8 9 10 ... 19 20

1 11 6 16

17 7 12 2

3 13 8 18

19 9 14 4

5 15 10 20

20 10 515 2 12 7 17 16 6... 11 1

steps

a

b

c

d



 

TEP
1

TEP
1

TEP
1

TEP
1

TEP
1
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: The SFP method corresponds to the picture quality where no more than one error is 
visible in the picture for an average observation time of 20 s. 

2: 
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3: The ESR5 criterion is fulfilled if, in a time interval of 20 seconds, there is at most one 

second with packet uncorrectable errors. 
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�

ISO/IEC 18033-3 IETF RFC5426, 5292, IEEE802.11i
�

AES ISO
SPN AES

AES

�

ISO/IEC 18033-3 IETF RFC3713, 4312, 4132, ETSI 102 822-5
�

Camellia ISO
Feistel Camellia

Camellia

2 FIPS PUB 197 http://csrc.nist.gov/CryptoToolkit/tkencryption.html 
3 ISO/IEC 18033-3
http://www.cryptrec.go.jp/cryptrec_03_spec_cypherlist_files/PDF/06_01jspec.pdf 
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2.  

  
AC Auxiliary Channel 
ACI Account Control Information 
AES Advanced Encryption Standard 
AL-FEC Application Layer Forward Error Correction 
BMP Bitmap Image 
CAS/DRM ID CAS (Conditional Access Systems) / DRM (Digital Right 

Management) Identifier 
CAT Conditional Access Table 
CIF Common Intermediate Format 
CP Continual Pilot 
CRC Cyclic Redundancy Check 
CRID Content Reference Identifier 
CSF Channel Switching Frame 
CTR Counter  
CW Control Word 
DBPSK Differential Binary Phase Shift Keying 
DQPSK Differential Quaternary Phase Shift Keying  
ECG Electronic Contents Guide 
ECM Entitlement Control Message 
EIM Encryption Information Message  
EMM Entitlement Management Message 
EPG Electronic Program Guide 
ES Elementary Stream 
FASB Fragmentation Across Superframe Boundaries 
FCS Frame Check Sequence 
FDCM File Delivery Control Message 
FDCP File Delivery Control Protocol 
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File Delivery Message 
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Frequency Division Multiplexing. 

FDP File Delivery Protocol 



FEC Forward Error Correction 
FFT Fast Fourie Transform 
FH Fragment Header 
FlowBLOB Flow Information Block 
FLUTE File Delivery over Unidirectional Transport 
FMS FLO Messaging Service 
GIF Graphics Interchange Format 
HD High Definition 
HHR Horizontal Half Resolution 
IDR Instantaneous Decoding Refresh 
IETF Internet Engineering Task Force 
IF Intermediate frequency  
IFFT Inverse Fast Fourie Transform 
IFT Inverse Fourier Transform 
IP Internet Protocol 
ISDB Integrated Services Digital Broadcasting 
ISDB-T ISDB for Terrestrial Television Broadcasting 
ISDB-Tmm  ISDB for Terrestrial Multi-Media Broadcasting 
ISDB-TSB ISDB for Terrestrial Sound Broadcasting 
ISO International Organization for Standardization 
JPEG Joint Photographic Experts Group 
KDA KMS Device Agent 
KMS Key Management System  
LDPC Low Density Parity Check 
LTE Long Term Evolution 
MLC Multicast Logical Channel 
MPEG Moving Picture Experts Group 
NAL Network Abstraction Layer 
NIT Network Information Table 
OFDM Orthogonal Frequency Division Multiplexing 
OIS Overhead Information Symbols 
PAT Program Association Table 
PCR Program Clock Reference 
PMT Program Map Table 



PNG Portable Network Graphics 
PPC Positioning Pilot Channel 
PRBS Pseudo Random Binary Sequence 
PTS Presentation Time Stamp 
QAM Quadrature Amplitude Modulation 
QPSK Quadrature Phase Shift Keying 
QSIF Quarter Source Input Format 
QVGA Quarter Video Graphics Array 
RAP Random Access Point 
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RF Radio Frequency 
RFC Request for Comments 
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SD Standard Definition 
SFN Single Frequency Network 
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TDM Time Division Multiplexing 
TIA Telecommunications Industry Association 
TM3 Terrestrial Mobile Multicast Multimedia 
TMCC  Transmission and Multiplexing Configuration Control 
TPC Transition Pilot Channel 
TS Transport Stream 
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UDP User Datagram Protocol 
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UMTS Universal Mobile Telecommunications System 
UTC Universal Time, Coordinated 
VGA Video Graphics Array 
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