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2 要求条件 

携帯端末向けマルチメディア放送については、総務省において開催された「携帯端末向けマルチメ

ディア放送サービス等の在り方に関する懇談会」で、その制度や技術方式の在り方について検討が行

われた結果、90-108MHz の帯域は、全国を幾つかの地方ブロックに分け放送を行う「地方ブロック向け

デジタルラジオ放送」及び地方ブロック向けデジタルラジオ放送が用いていない周波数をを利用した

狭い地域を対象とした「新型コミュニティ放送」に割り当てること、207.5-222MHz の帯域は全国をサ

ービスエリアとし、有料放送中心の放送を行う「全国向けマルチメディア放送」に割り当てることが

適当との提言があった。 

放送システム委員会では、この様な状況も踏まえ、携帯端末向けマルチメディア放送システムに関

する技術的条件について具体的システムを検討するに当たり、まず、その要求条件について表 2-1 の

とおり取りまとめた。 

 

 

表 2-1 携帯端末向けマルチメディア放送方式の技術的な要求条件 

１ システム 

項目 要求条件 

サービスの高機能化／

多様化 

①「映像・音響・データ」、「リアルタイム・ダウンロード」といったサ

ービスを自由に組み合わせることが可能であること。 

②多様で柔軟な高機能サービスを可能とすること。 

番組選択性 

①複数番組を放送する場合に容易な番組選択を実現するため、これを支

援する情報が伝送可能であること。 

②番組の切替に要する時間はできる限り短いこと。 

サービス拡張性 ① 将来の新たなサービスへの拡張性を有すること。 

緊急警報放送等 

①非常災害時における対象受信機への起動制御信号及びメッセージの

迅速な放送について考慮されていること。 

 

受信の形態 
①携帯及び移動受信が可能であること。なお、移動受信とは列車、自動

車、歩行等により地上を移動しながら受信することをいう。 

実時間性 

①リアルタイム放送の場合、できるだけ遅延時間が短いこと。また、緊

急警報放送等の迅速性が重要な場合は、遅延時間を 小化する工夫が

なされていること。 

インター 

オペラビリティ 

① メディア等との互換性が、出来る限り考慮されていること。 

著作権保護 
① 放送コンテンツの利用及び記録に関して制御できる機能を有するこ

と。 

 使用周波数 ①周波数帯は、９０－１０８ＭＨｚ帯（V-LOW）及び２０７．５－２２
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1 http://www2.nict.go.jp/tao/kenkyu/CRYPTREC/fy15/cryptrec20030425_spec01.html 
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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<?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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�

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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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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2 octets, if GRE flag C = 1 

2 octets, if value(RND) = 1 
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2 octets, if GRE flag C = 1 

2 octets, if context(UDP Checksum) != 0 
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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
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HTTP
HTTP/1.1  200 OK
Content-Type: application/simpleSymbolContainer
Content-Transfer-Encoding: binary

FEC Payload ID
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FEC Payload ID
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HTTP POST XML
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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="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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64QAM
I

b0

b1

b2
Q

b3

b4

b5

S/P

(b0,b1,b2,b3,b4,b5)=(000000)(001010) (000010)

(000001)

(000101)

(000100)

(010100)

(010101)

(010001)

(010000)

Q b1,b3,b5

+7

+5

+3

+7+5

+1

-3 -1 +3+1
-1

-7 -5

-3

-5

-7

(000011)

(000111)

(000110)

(010110)

(010111)

(010011)

(010010)

(001011)

(001111)

(001110)

(011110)

(011111)

(011011)

(011010)

(001000)

(001001)

(001101)

(001100)

(011100)

(011101)

(011001)

(011000)

(101000)

(101001)

(101101)

(101100)

(111100)

(111101)

(111001)

(111000)

(101010)

(101011)

(101111)

(101110)

(111110)

(111111)

(111011)

(111010)

(100010)

(100011)

(100111)

(100110)

(110110)

(110111)

(110011)

(110010)

(100000)

(100001)

(100101)

(100100)

(110100)

(110101)

(110001)

(110000)



π 2
2

10
42



S0,2,k

S1,2,k

S2,2,k

S191,2,k

S0,1,k

S1,1,k

S2,1,k

S191,1,k

S0,0,k

S1,0,k

S2,0,k

S191,0,k

Si,j,k

S0,2,k

S1,2,k

S2,2,k

S383,2,k

S0,1,k

S1,1,k

S2,1,k

S383,1,k

S0,0,k

S1,0,k

S2,0,k

S383,0,k

Si,j,k

S0,2,k

S1,2,k

S2,2,k

S95,2,k

S0,1,k

S1,1,k

S2,1,k

S95,1,k

S0,0,k

S1,0,k

S2,0,k

S95,0,k

Si,j,k



0 No. 1-1 0
1   1 
2   2 
:   : 

nc-1           nc-1

0 No. 1-2 0
:   : 

nc-1          nc-1

0 No. 1-Ns1 0

 : 
nc-1         nc-1

0 No. 2-1 0

:   : 
nc-1          nc-1

0 No. 2-Ns2 0

:   : 
nc-1           nc-1

0 No. 3-1 0

:   : 
nc-1          nc-1

0 No. 3-Ns3 0

:   : 
nc-1           nc-1

A I Q



×

I×m0

I×m1

I×m2

I×mnc-1

0

1

2

nc-1

0 0
1  1 
2 No. 0  2 
:   : 

nc-1           nc-1

0 0
:  : 

nc-1 No. 1           nc-1 

0  0
 : 

nc-1 No. 2          nc-1

0 0
:  : 

nc-1 No. 12          nc-1

IFFT IFFT



OFDM

13



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)

S95nSnS0 S95n+1Sn+1S1 S95n+2Sn+2S2 S96n-1S2n-1Sn-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)

S191nSnS0 S191n+1Sn+1S1 S191n+2Sn+2S2 S192n-1S2n-1Sn-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)

S383nSnS0 S383n+1Sn+1S1 S383n+2Sn+2S2 S384n-1S2n-1Sn-1



↓

↓

↓









AC
 (A

C
1,

 A
C

2)

TM
CC

C
P

S0,0

S0,1

S0,2

S0,3

S0,4

S0,5

S0,6

S0,7

S0,203

S1,0

S1,1

S1,2

S1,3

S1,4

S1,5

S1,6

S1,7

S1,203

S95,0

S95,1

S95,2

S95,3

S95,4

S95,5

S95,6

S95,7

S95,203

0    1     2 107

O
FD

M
20
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7 
 6
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4 

 3
  

2 
  

1 
 0







SPSP

SP

SP

SP

SP SP

SP

SP

SP

SP

SP

TM
CC

AC
 (A

C
1)

S0,0

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

0
1
2
3
4

200
201
202
203





 = Wi1    2    3    4     5    6    7    8   9         10   11



No. 0

22
22

6MHz

1 2 3 4 5 10 15 20 21 22 2523 30 35 40 41



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

AC DBPSK TMCC
OFDM Wi AC

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

ARIB NHK 
AC

ISDB-Tmm

AC



No. 9 No. 8No. 7 No. 5 No. 3 No. 1 No. 0No. 11 No. 2 No. 4 No. 6 No. 12No. 10



No. 0

IFFT

t

IFFT



3 111
000

16
w0=MSB0011010111101110LSB w1=MSB1100101000010001LSB 2

w0 w1

3.1.6.13.3 Wi













 

TSB

TSB

TSB

IF
FT

 / 
G

I

6

TS1

TS9

TS2

TS3 – TS8…

A

BARIB 
STD B29
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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

��

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

��

1



CP
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
4/5
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3.2.3















Content scrambling/descrambling

OpenCA framework

KMS A KMS CKMS B

SI Signalling – Signals per content which system is 
 used

3.2.4.1-1 OpenCA

•

•

•

•



KMS Device 
Agent (KDA)(KMS)

CW CW

ECM 

Session Setup Session SetupScrambling
Signalling

Media Key Stream Media Key Stream

Secure 
Container

KMS App

EMM Stream
Unicast

Multicast

(a)

(b)

(b)
Media Key Stream

EIM 



Content/Service
Protection

Key Stream

Rights
Management

Registration
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





3.2.4.2-3 AES Camellia KCipher-2 MULTI2





 





MLC

Stream 2
Audio

FLOW_ID2

Stream 1
Video

FLOW_ID1

Stream 0

EIM

ECM1

KMSA

ECM1

KMSB

EIM
· Record1
{FLOW_ID1,
CW_SEQUENCE_ID1}

· Record2
{FLOW_ID2,
CW_SEQUENCE_ID2}

ECM1 KMSA

CW_SEQUENCE_ID1

ECM1 KMSB

CW_SEQUENCE_ID1

ECM2

KMSA

ECM2

KMSB

ECM2 KMSA

CW_SEQUENCE_ID2

ECM2 KMSB

CW_SEQUENCE_ID2



File Delivery Layer (TIA 1130)

Non Real Time Files 

Transport Layer (TIA 1120)

Air Interface Layers (TIA 1099)

File-based Apps

Presentation layer scrambling

Transport layer scrambling

Scrambled File Data
KMSB

Private 
Data

KMSA

Private 
Data

NRT Presentation Encapsulation File

Allows descrambling

Allows descrambling

Clip Def

�

�





 



Application Flows

Stream Layer streams

MLCs

FLO Data Channel

1:1 mapping

N:1 muxing (N ��3)

M:1 muxing (M ��256)

DEVICE

SYNC ( video) VIDEO

AUDIO

TIMED DATA

SYNC ( audio)

SYNC ( timed data)
NETWORK





















•
•
•
•







MAC Time Unit 
Index

m

7

1

n

2

m + 1 m + 2

3

. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .m +3 n -1

.

.

.

Slot
Index



 

MLC



 

�

�
�
�
�
�

�

�

�
�

 

MAC Layer Packet
976
Bits

Reserved 
2

Bits

TAIL
6

Bits

Physical Layer Packet
(1000 Bits)

FCS
16
Bits



 



TWGI  +   TFGI TU

TWGI

Copy

Copy

T S

T '
S

TFGI

TPFI + TWGI

TPFI TWGI

'
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

μ

μ

μ

⎧ = =⎪
⎪
⎪ = × ×⎨
⎪
⎪ = =⎪⎩



FFTNG 96
4096

⎛ ⎞= × ⎜ ⎟
⎝ ⎠

{ }∈ FFT FFT FFT FFTG/2, (G/2) + 1,..., (N /2) - 1, (N /2) + 1, (N /2) + 2,..., N  - (G/2)i

=Δ SCf )(
FFT

B
N

SC)(8 ��×







TDM Pilot 1 
Fixed pattern 
(From a PN 
sequence)

Mapping of 
bits to 

Modulation
Symbols

Mapping of 
Symbols to
subcarriers

OFDM
Common
Operation



+ × ∀ ∈⎧
⎨ + × ∀ ∈⎩

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



Filling Bits 
into Slot 
Buffers

Fixed Pattern for /WIC /LIC
/ /TPC /
Unallocated Slots in Data Channel/

Slot Buffer
Scrambling

Mapping of 
Bits into 

Modulation
Symbols

Mapping of 
Slots to 

Interlaces

Mapping of 
Symbols into 

Interlace
Sub-carriers

OFDM
Common

Operation

SPC/PPC/
TDM Pilot 2 

FDM Pilot

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





Scrambler
Seed

Index 3

Slot 1

Slot  2

Slot  3

Slot  4

Slot  5

Slot  6

Slot  7

Slot 0

Un-allocated

Un-allocated

Un-allocated

Fixed
Pattern

Fixed
Pattern

Un-allocated

Scrambler
Seed

Index 3

Slot 1

Slot  2

Slot  3

Slot  4

Slot  5

Slot  6

Slot  7

Slot 0

Fixed
Pattern

Un-allocated

Un-allocated

Un-allocated

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Un-allocated

Scrambler
Seed

Index 3

Slot 1

Slot  2

Slot  3

Slot  4

Slot  5

Slot  6

Slot  7

Slot 0

Fixed
Pattern

Un-allocated

Un-allocated

Un-allocated

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Un-allocated

Scrambler
Seed

Index 3

Slot 1

Slot  2

Slot  3

Slot  4

Slot  5

Slot  6

Slot  7

Slot 0

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Fixed
Pattern

Un-allocated

Un-allocated

1K FFT Size 2K FFT Size

4K FFT Size 8K FFT Size

Scrambler
Seed

Index 4



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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→

→

→ }3,2,1,0{
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=
×++

i
iFW
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,20

=
×++

i
iFW 26

27
{0,1,2,3}

W F i
W F i

i

+ + ×
+ + ×

=

28
29

{0,1,2,3}

W F i
W F i

i

+ + ×
+ + ×

=

→ }3,2,1{
,18

=
×+

i
iF

}3,2,1{
,17

=
×+

i
iF 24

25
{1,2,3}

F i
F i

i

+ ×
+ ×

=

22
23

{1,2,3}

F i
F i

i

+ ×
+ ×

=

→
17 4F+ × 22 4

23 4
F
F

+ ×
+ ×

1)( 911 ++= DDDh
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Pattern

9

8

7

6

5

4

3

2

1

9x

8x

7x

6x
5x

4x

3x

2x

x

+

11

10

11x

10x1

1

0

0

0

0

1

1

1

1

1

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 
×⎧

= ⎨ × +⎩







Mapping of
bits to

Modulation
Symbols

Mapping of
data slot to
interlace

Mapping of
Symbols to

Interlace
subcarriers

OFDM
Common
Operation

FCS addition Block
Interleaver

Filling bits 
into Data 

Slot Buffer

Slot Buffer
Scrambling

49 bits Reed-Muller
Encoder

Repetition
& Padding

Bit
Interleaver

56 8x7 8x62 1000

TxID
18 bits

Tx allocation
3 bits

FCS
7 bits

PPC Packet (56 bits)

Packet type
4 bits

Tx parameter
24 bits



7 6 4g(x)=x +x +x +1

0x 1x 4x 6x

Input

Output

‘0’  

'0'

Up for all the bits of the PPC packet
except for the FCS, down for the 7-bit FCS



b54 b53 b1 b0

b47

b55 ... ... ...

b15 b7b39 b31 b23b55

b46 b14 b6b38 b30 b22b54

b41 b9 b1b33 b25 b17b49

b40 b8 b0b32 b24 b16b48

. . .

. . .

. . .

. . .

. . .

. . .

. . .

Read bits out 
along rows

5

k 6 j j
0

c  m t m (mod 2)
j=

= + ∑

4t 1t 0t1 5t 3t 2t

m0m1m2m3m4m5m6

6 bit counter

c61, c60, . . ., c1, c0



c0(0) c1(0) … c61(0)

496 bitsRead bits out 
along rows

c0(0) c1(0) … c61(0)

c0(1) c1(1) … c61(1)

c0(1) c1(1) … c61(1) . . . 

c0(7) c1(7) … c61(7)

c0(7) c1(7) … c61(7)

. . . 



2
3

4
3

2
3

3
22
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Scrambler
Seed

Indices 0,1

Slot 1

Slot  2

Slot  3

Slot  4

Slot  5

Slot  6

Slot  7

Slot 0

Un-allocated

Un-allocated

Fixed
Pattern

Un-allocated

Fixed
Pattern

Un-allocated

Un-allocated

Un-allocated



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
⎧

= ⎨
⎩

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
⎧

= ⎨
⎩



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

Data  Slot 
1

Data Slot
2

Data Slot
3

Data Slot
4

Data Slot
5

Data Slot
6

Data Slot
7

TEP
2

TEP
2

TEP
2

TEP
2

TEP
2

TEP
3

TEP
3

TEP
3

TEP
3

TEP
3

TEP
4

TEP
4

TEP
4

TEP
4

TEP
4

TEP
5

TEP
5

TEP
5

TEP
5

TEP
5

TEP
6

TEP
6

TEP
6

TEP
6

TEP
6

TEP
7

TEP
7

TEP
7

TEP
7

TEP
7

MAC time 
index

5

MAC time
index

6

MAC time 
index

 7

MAC time 
index

 8

MAC time
index

9



TEP
1

TEP
1

TEP
1

TEP
1

TEP
1

Data  Slot 
1

Data Slot
2

Data Slot
3

Data Slot
4

Data Slot
5

Data Slot
6

Data Slot
7

TEP
2

TEP
2

TEP
2

TEP
2

TEP
2

TEP
3

TEP
3

TEP
3

TEP
3

TEP
3

TEP
4

TEP
4

TEP
4

TEP
4

TEP
4

TEP
5

TEP
5

TEP
5

TEP
5

TEP
5

TEP
6

TEP
6

TEP
6

TEP
6

TEP
6

TEP
7

TEP
7

TEP
7

TEP
7

TEP
7

6 7 8 9 10

MAC time 
index

MAC time
index

MAC time
index

MAC time
index

MAC time
index

Unallocated

Unallocated

11

MAC time
index

Unallocated

Unallocated

Unallocated

Unallocated

Unallocated
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∈  {0,  1,...,  511}i

∈ {0,  1,..., 499}i

( )2

SCIV[i]j , k BR SCIV[i] mod 4
4

⎢ ⎥= =⎢ ⎥⎣ ⎦

∈ {0,  1,..., 499}i

SCIV[i]j , k SCIV[i] mod 2
2

⎢ ⎥= =⎢ ⎥⎣ ⎦

∈ {0,  1,..., 499}i

∈ {0,  1,..., 499}i

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

2 SCIV[i] 1, if the slot belongs to an odd MAC time unit 
×⎧

= ⎨ × +⎩





TEP
1

TEP
1

TEP
1

TEP
1

TEP
1

Data  Slot 
1

Data Slot
2

Data Slot
3

Data Slot
4

Data Slot
5

Data Slot
6

Data Slot
7

TEP
2

TEP
2

TEP
2

TEP
2

TEP
2

TEP
3

TEP
3

TEP
3

TEP
3

TEP
3

TEP
4

TEP
4

TEP
4

TEP
4

TEP
4

TEP
5

TEP
5

TEP
5

TEP
5

TEP
5

TEP
6

TEP
6

TEP
6

TEP
6

TEP
6

TEP
7

TEP
7

TEP
7

TEP
7

TEP
7

12 13 14 15 16

MAC time 
index

MAC time
index

MAC time
index

MAC time
index

MAC time
index



TEP
1

TEP
1

TEP
1

TEP
1

TEP
1

Data  Slot 
1

Data Slot
2

Data Slot
3

Data Slot
4

Data Slot
5

Data Slot
6

Data Slot
7

TEP
2

TEP
2

TEP
2

TEP
2

TEP
2

TEP
3

TEP
3

TEP
3

TEP
3

TEP
3

TEP
4

TEP
4

TEP
4

TEP
4

TEP
4

TEP
5

TEP
5

TEP
5

TEP
5

TEP
5

TEP
6

TEP
6

TEP
6

TEP
6

TEP
6

TEP
7

TEP
7

TEP
7

TEP
7

TEP
7

19 20

MAC time
index

MAC time
index

MAC time
index

MAC time
index

MAC time
index

Unallocated

Unallocated

21

MAC time
index

Unallocated

Unallocated

Unallocated

Unallocated

Unallocated

16 17 18
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Mapping of
Bits to

Modulation
Symbols

Mapping of
Data Slot to
Interlaces

Mapping of
Symbols to

Interlace
Subcarriers

OFDM
Common
Operation

Turbo
Encoder

Bit
Interleaver

Filling Bits 
into Data 

Slot Buffers

Slot Buffer
Scrambling

MLC 
Multiplexing 

Function

Enhancement 
Component 

Physical Layer 
Packet (when 

present)

Base 
Component 

Physical Layer 
Packet



Turbo
Encoder

Turbo
Encoder

Bit
Interleaver

Bit
Interleaver

OFDM
Common
Operation

Mapping of 
Symbols to 
Interlace

Subcarriers

Mapping of 
Data Slot to 
Interlaces

Mapping of 
Bits to 

Modulation
Symbols

Forming sub-
packet/Round-

Robin inter-code-
block Interleaving/
generating MLC 

Fragments

MLC
Multiplexing

Function

Filling
Data Slot 

Buffer

Slot Buffer 
Scrambling

Base Component 
Physical Layer (16 

kbits) Turbo Packets
 consisting of 16 PLPs

Enhancement
Component Physical 

Layer (16 kbits) Turbo 
Packets consisting of 

16 PLPs (when 
present)





X

0Y

1Y

'X

0'Y

1'Y

X

0Y

1Y

'X

0'Y

1'Y





Initialization Value

s15 s14 s13 s1

x2x3 x1x15 x14 x13

s2s3





b0 b1 b2 . . . b999

e0 e1 e2 . . . e999

Base Component Bits

Enhancement Component 
Bits

e0 b0 e1 . b999b1 e999. .

Turbo Encoded Packet

Data Slot 1 Data Slot 2 Data Slot 3

Turbo Encoded Packet
1 (Base Layer)

Turbo Encoded Packet
1 (Enhancement Layer)

Data Slot 1 Data Slot 2 Data Slot 3

Turbo Packet 1

Data Slot 1

Turbo Packet 2 Turbo Packet  4Turbo Packet 3

Data Slot 2 Data Slot 3

•



•

•

•

•

Data Slot
7

Data Slot
6

Data Slot
5

Data Slot
4

Data Slot
3

Data Slot
2

Data Slot
1

TEP 2,3

TEP 1,3

TEP 4,3 TEP 6,3

TEP 3,3 TEP 5,3

TEP 1,1 TEP 1,1 TEP 1,1

TEP 3,2

TEP 4,2

TEP 4,2

TEP 1,4 TEP 2,4

TEP 1,5

MAC
Time Index

n

MAC
Time Index

n+1

MAC
Time Index

n+2
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Q Channel

I Channel

00000011

1000

0001

0110

0010

010001010111

1100110111111110

100110111010

–3A –A 3AA

–3A

–A

3A

A

3 2 1 0s s s s

A = 1 10

1,
2(1 ) 2(1 )
r
r r

α β= =
+ +



α+β α+β 

α+β α−β 

α+β −α+β 

α+β −α−β 

α−β α+β 

α−β α−β 

α−β −α+β 

α−β −α−β 

−α+β α+β 

−α+β α−β 

−α+β −α+β 

−α+β −α−β 

−α−β α+β 

−α−β α−β 

−α−β −α+β 

−α−β −α−β 

1,
2(1 ) 2(1 )
r
r r

α β= =
+ +



Q Channel

I Channel

00000011

1000

0001

0110

0010

010001010111

1100110111111110

100110111010

α+β

α−β

α+βα−β−α−β

−α+β

−α+β

−α−β

3 2 1 0s s s s

( )2 22 1α β+ =
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4m - 12, 4m - 11,
4m - 10,4m - 9  

2m - 4, 2m - 3 

m

m 4
2
+⎢ ⎥

⎢ ⎥⎣ ⎦

•

•



∈i {0, 1,..., 7}

∈j {1, 2, 3,...}
7 mod ) 2( j×

∈k {1, 2,..., 7}



•



∈j {1, 2, 3,...}

[ ]D 7,2,4,6,1,5,3=

( )R[ ]D [m]=D -R[ ] mod 7 , 0, 1,...,6j m j m =⎡ ⎤⎣ ⎦

∈k {1, 2,..., 7}

[ ]( )R[ ]I [ ]+D k 1 mod 8P jj −
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d MAC Packet  3

MAC Packet  K
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MAC Packet  1
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Superframe

Frame 1 Frame 2 Frame 3 Frame 4

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

Reed-Solomon
Error Control

Block



Reed
Solomon

Error Control
Block 1

Frame 1 Frame 2 Frame 3 Frame 4

Reed
Solomon

Error Control
Block 2

Interleaving
of PLPs from
Two RS Error

Control Blocks

1-1
1-2
1-3
1-4
1-5
1-6
1-7
1-8
1-9

1-10
1-11
1-12
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1-14
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FlowID

FlowID_bits_4_thru_19 FlowID_bits_0_thru_3

Bit
19 161718

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit

Control Protocol
Packet Header Control Protocol Message Padding

Control Protocol Packet

Control Protocol Packet Payload





































































: 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.



5.55MHz 10log(B/5.55)
B: 4.625 6.475 7.4MHz











→



3.2.7.4.1-1

3.2.7.4.1-2

3.2.7.4.1-1 +10log(Bd/5.55)-10log(Bu/5.55)

Bd: (MHz)

Bu: (MHz)

3.2.7.4.1-2 +10log(Bd/5.55)-10log(N/13)

Bd: (MHz)

N: 



[d
B

]

[MHz]

3.2.7.4.1-1 MediaFLO to MediaFLO

3.2.7.4.1-2 ISDB-Tmm to MediaFLO





3.2.7.4.1.1-1 5%ESR D/U MediaFLO to MediaFLO

  
3.2.7.4.1.1-2 5%ESR D/U ISDB-Tmm to MediaFLO

  



3.2.7.4.1.1-3 ESR D/U MediaFLO to MediaFLO

3.2.7.4.1.1-4 ESR D/U ISDB-Tmm to MediaFLO



RS

1/2, RS12/16 1/3, RS14/16

QPSK 1.6dB

16QAM 7.1dB 4.3dB



8 4



4 4

D/U



D/U

D/U



D/U

D/U

1.0% 0.5%

1.0% MediaFLO 0.78MHz MediaFLO ISDB-Tmm

0.77MHz

→

→

→

→



















































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



�

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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ULE

v4 packet

MPEG-2 Transport Stream
Private StreamSection

IP SI
AMT

v6 packet

IP











IP / IP

Protocol Data Unit CRC

StreamTSP
Hdr

Stream Stream Stream

D Length Type
Address

Destination

MPEG-2 TS Packets

Sub Network Data Unit (SNDU)

PP TSP
Hdr

TSP
Hdr

TSP
Hdr

TSP
Hdr

D : Destination Address Absent      PP : Payload Pointer

TSP Hdr : TS

Stream











IP

1:IGMP/MLD
join

a:AMT
ID

2: ID

c: ID PAT
PMT

5:
IP

e:TS IP4: PID
TS

d:PMT IP
PID

b:







× × ×

× × ×
× × ×
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→

→

→
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SPSP
SP

SP
SP

SP SP
SP

SP
SP

SP
SP

TMC
C

AC S0,0

S0,1

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

S2,1S1,1

S383,0

S383,1

S383,2

S383.3

S383,4

S383,5

S383,6

S383,7
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