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1
Scope

A reference configuration of the transmission chain is shown in 3GPP TS 45.001. According to this reference configuration, the present document specifies the data blocks given to the encryption unit.

It includes the specification of encoding, reordering, interleaving and the stealing flag. It does not specify the channel decoding method.

The definition is given for each kind of logical channel, starting from the data provided to the channel encoder by the speech coder, the data terminal equipment, or the controller of the Mobile Station (MS) or Base Transceiver Station (BTS). The definitions of the logical channel types used in this technical specification are given in 3GPP TS 45.002, a summary is in annex A.
Additionally, the present document describes the characteristics of the coding/multiplexing unit for the Flexible Layer One (FLO) starting from the transport blocks provided by higher layers. An overview of FLO is given in 3GPP TR 45.902.
1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TS 26.090: “AMR speech Codec; Transcoding Functions”.

[3]
3GPP TS 26.190: “Mandatory Speech Codec speech processing functions AMR Wideband speech codec; Transcoding functions”.

[4]
3GPP TS 44.018: “Mobile radio interface layer 3 specification, Radio Resource Control Protocol”.

[5]
3GPP TS 44.021: “Rate adaption on the Mobile Station ‑ Base Station System (MS ‑ BSS) interface”.

[6]
3GPP TS 44.060: “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol”.

[7]
3GPP TS 45.001: “Physical Layer on the Radio Path (General Description)”.

[8]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.

[9]
3GPP TS 45.004: “Modulation”.

[10]
3GPP TS 45.008: “Radio subsystem link control”.

[11]
3GPP TS 45.009: “Link adaptation”.
[12]
3GPP TR 45.902: “Flexible Layer One”.
[13]
3GPP TS 46.010: “Full rate speech transcoding”.

[14]
3GPP TS 46.020: “Half rate speech transcoding”.

[15]
3GPP TS 46.060: “Enhanced full rate speech transcoding”.

2.1
General organization

Each channel has its own coding and interleaving scheme. However, the channel coding and interleaving is organized in such a way as to allow, as much as possible, a unified decoder structure.

Each channel uses the following sequence and order of operations:

‑
the information bits are coded with a systematic block code, building words of information + parity bits;

‑
these information + parity bits are encoded with a convolutional code, building the coded bits;

‑
reordering and interleaving the coded bits, and adding a stealing flag, gives the interleaved bits.

All these operations are made block by block, the size of which depends on the channel. However, most of the channels use a block of either 456 coded bits or 1368 coded bits, corresponding to 456 coded symbols, which is interleaved and mapped onto bursts in a very similar way for all of them. This block of 456 coded symbols is the basic structure of the channel coding scheme. Figures 1a, 1b, 1c, 1d, 1e and 2 give diagrams showing the general structure of the channel coding.

In the case of full rate speech TCH, a block of 456 coded bits carries the information of one speech frame. In case of control channels, it carries one message.

In the case of half rate speech TCH, the information of one speech frame is carried in a block of 228 coded bits.

In the case of the Enhanced full rate speech the information bits coming out of the source codec first go through a preliminary channel coding. Then the channel coding as described above takes place.

In the case of 8-PSK modulated speech TCH, the information of one speech frame is carried in a block of 1368 coded bits (456 coded symbols) for full rate channels or 684 coded bits (228 coded symbols) for half rate channels.

In the case of a packet switched channel the block of 456 or 1384 coded bits carries one radio block.

In the case of an enhanced circuit switched channel the block of 1368 coded bits (456 coded symbols) carries one radio block.

In the case of FACCH, a coded message block of 456 bits is divided into eight sub‑blocks. The first four sub‑blocks are sent by stealing the even numbered bits of four timeslots in consecutive frames used for the TCH. The other four sub‑blocks are sent by stealing the odd numbered bits of the relevant timeslot in four consecutive used frames delayed 2 or 4 frames relative to the first frame. Along with each block of 456 coded bits there is, in addition, a stealing flag (8 bits), indicating whether the block belongs to the TCH or to the FACCH. In the case of SACCH, BCCH, CCCH or CTSCCH, this stealing flag is dummy. In the case of a packet switched channel, these bits are used to indicate the coding scheme used.

In the case of E-FACCH/F, a coded message block of 456 bits is divided into four sub-blocks. The four sub-blocks are sent by stealing all symbols of four timeslots in consecutive frames used for the E-TCH and using GMSK modulation. The indication of the E-FACCH/F is based on the identification of the modulation.  Along with each block of 456 coded bits there is, in addition, a stealing flag (8 bits), indicating whether the block belongs to the E-FACCH, FACCH or TCH.

Some cases do not fit in the general organization, and use short blocks of coded bits which are sent completely in one timeslot. They are the random access messages of:

-
the RACH;

-
or PRACH and CPRACH;

on uplink and the synchronization information broadcast on the SCH or CSCH on the downlink. In CTS, they are the access request message of the CTSARCH on uplink and the information broadcast on the CTSBCH-SB on downlink.

In the coding/multiplexing unit of FLO, error detection, forward error correction and rate matching is applied to each transport channel independently. However the transport channels share a common multiplexing, TFCI mapping, interleaving and burst mapping. All these operations are made every transmission time interval and the number of coded bits produced by the coding/multiplexing unit depends on the basic physical subchannel. In the case of full rate GMSK basic physical subchannel, blocks of 464 bits are produced. In the case of half rate GMSK basic physical subchannel, blocks of 232 bits are produced. In the case of full rate 8PSK basic physical subchannel, blocks of 1392 bits are produced. In the case of half rate 8PSK basic physical subchannel, blocks of 696 bits are produced.
6
Flexible Layer One

6.1
General

Data stream from higher layers (transport blocks) is encoded to offer transport services over the radio transmission link. The coding/multiplexing unit of FLO is a combination of error detection, forward error correction, rate matching, multiplexing, interleaving and burst mapping onto basic physical subchannel.
6.2
Transport channel coding/multiplexing
On transport channels, data arrives to the coding/multiplexing unit in form of transport blocks (TB) once every transmission time interval (TTI).

The following coding/multiplexing steps can be identified:

-
add CRC to each transport block (see subclause 6.2.1);
-
channel coding (see subclause 6.2.2);

-
rate matching (see subclause 6.2.3);
-
multiplexing of transport channels (see subclause 6.2.4);
-
TFCI mapping (see subclause 6.2.5);
-
interleaving (see subclause 6.2.6);

-
mapping on a burst (see subclause 6.2.7).
The coding/multiplexing steps are shown in figure 3 below.
[image: image1.wmf]TrCH(

i

)

CRC Attachment

Channel Coding

Rate Matching

Basic Physical Subchannel

Transport Channels

Multiplexing

Interleaving

TrCH(

i

+1)

TrCH(

I

)

Transport Block

Code Block

Encoded Block

Radio Frame

CCTrCH

i

D

i

i

i

i

d

d

d

d

,

3

,

2

,

1

,

,...,

,

,

i

U

i

i

i

i

u

u

u

u

,

3

,

2

,

1

,

,...,

,

,

i

C

i

i

i

i

c

c

c

c

,

3

,

2

,

1

,

,...,

,

,

i

V

i

i

i

i

f

f

f

f

,

3

,

2

,

1

,

,

,

,

,

K

data

N

m

m

m

m

,

,

,

,

3

2

1

K

radio

N

h

h

h

h

,...,

,

,

3

2

1

TFCI Mapping

Radio Packet

Rate Matching

Rate Matching

...

...

Burst Mapping

i(B,j)


Figure 3: Transport channel coding/multiplexing
6.2.1
CRC Attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC to be used is 18, 12, 6 or 0 bits and it is configured by higher layers for each TrCH.

Transport blocks are delivered to the CRC attachment block. They are denoted by 
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 where i is the TrCH number and Di is the number of bits in the transport block.

The whole transport block is used to calculate the CRC parity bits. The parity bits are generated by one of the following cyclic generator polynomials:

-
gCRC18(D) = D18 + D17 + D14 + D13 + D11 + D10 + D8 + D7 + D6 + D3 + D2 + 1
same as for SACCH/TP
-
gCRC12(D) = D12 + D11 + D10 + D8 + D5 + D4 + 1
same as for MCS-1
-
gCRC6(D) = D6 + D5 + D3 + D2 + D1 + 1


same as for TCH/AFS
Denote the parity bits by 
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. Li is the number of parity bits (size of the CRC) and can take the values 18, 12, 6, or 0.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
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-
when divided by gCRC18 yields a remainder equal to:

1 + D + D2 + D3 + D4 + D5 + D6 + D7 + D8 + D9 + D10 + D11 + D12 + D13 + D14 + D15 + D16 + D17
-
when divided by gCRC12 yields a remainder equal to: 

1 + D + D2 + D3 + D4 + D5 + D6 + D7 + D8 + D9 + D10 + D11 + D12
-
when divided by gCRC6 yields a remainder equal to: 

1 + D + D2 + D3 + D4 + D5
The result of CRC attachment is a code block of Ui bits 
[image: image5.wmf]i

U

i

i

i

i

u

u

u

u

,

3

,

2

,

1

,

,...,

,

,

 where:


[image: image6.wmf]i

i

i

L

D

U

+

=



[image: image7.wmf]k

i

k

i

d

u

,

,

=





for k = 1,2,3,…, Di
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for k = Di+1, Di+2,…, Di+Li

If no transport blocks are input to the CRC calculation, no CRC attachment shall be done.
6.2.2
Channel Coding
Code blocks are delivered to the channel coding block. They are denoted by 
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 where i is the TrCH number and Ui is the number of bits in the code block. After channel coding the bits are denoted by 
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(encoded blocks) where Ci is the number of encoded bits.
Before convolutional coding 6 tail bits with binary value 0 are added to the end of the code block:
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The block is then encoded with the same 1/3 rate convolutional code as for MCS-1, defined by the following polynomials:

G4 = 1 + D2  + D3  + D5  + D6

G7 = 1 + D  + D2  + D3  + D6
G5 = 1 + D  + D4  + D6
resulting in an encoded block of Ci bits {
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for k = 0,1,…, Ui + 5 and ui,k = 0 for k < 1.
6.2.3
Rate Matching

Rate matching means that bits of an encoded block on a transport channel are repeated or punctured. The number of bits on a transport channel can vary between different transmission time intervals. When the number of bits between different transmission time intervals is changed, bits are repeated or punctured to ensure that the total bit rate after TrCH multiplexing is identical to the total channel bit rate of the allocated dedicated basic physical subchannel.
Higher layers assign a rate-matching attribute to each transport channel. The rate matching attribute is used to calculate the number of bits to be repeated or punctured.
The input bit sequences before rate matching (encoded blocks) are denoted by 
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 where i is the TrCH number and Ci is the number of bits. Only one radio frame per TrCH is delivered to the rate matching block.
Notation used:
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Round x towards -(, i.e. integer such that 
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Absolute value of x.
 I
Number of TrCHs in the coded composite transport channel (CCTrCH).
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Total number of bits that are available in a radio packet for the CCTrCH.
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Number of bits in an encoded block before rate matching on TrCH i with transport format combination j.
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If positive, 
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 denotes the number of bits that have to be repeated in an encoded block on TrCH i with transport format combination j in order to produce a radio frame.


If negative,
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 denotes the number of bits that have to be punctured in an encoded block on TrCH i with transport format combination j in order to produce a radio frame.


If null, no bits have to be punctured nor repeated, i.e. the rate matching is transparent and the content of the radio frame is identical to the content of the encoded block on TrCH i with transport format combination j.
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Semi-static rate matching attribute for transport channel i.

 eini
Initial value of variable e in the rate matching pattern determination algorithm.

 eplus
Increment of variable e in the rate matching pattern determination algorithm.

 eminus
Decrement value of variable e in the rate matching pattern determination algorithm.
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Intermediate calculation variable.

R
Retransmission number (R = 0 for first transmission, R = 1 for first retransmission, …, R = n for the nth retransmission). When there is no retransmission, R = 0 always.
For each radio packet using transport format combination j, the number of bits to be repeated or punctured (Ni,j within one encoded block for each TrCH i is calculated with the following equations:


[image: image28.wmf]0

,

0

=

j

Z



[image: image29.wmf]ú

ú

ú

ú

û

ú

ê

ê

ê

ê

ë

ê

´

´

÷

ø

ö

ç

è

æ

´

=

å

å

=

=

j

m

I

m

m

data

j

m

i

m

m

j

i

N

RM

N

N

RM

Z

,

1

,

1

,


for all i = 1 … I
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For the calculation of the rate matching pattern of each TrCH i the following relations are defined:

eplus  = 
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-- average distance between punctured bits
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-- average distance between transmitted bits
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end if

else  eini  = 1

The rate matching rule is as follows:

if 
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-- puncturing is to be performed
e = eini





-- initial error between current and desired puncturing ratio 

m = 1





-- index of current bit

do while 
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-- for each bit of the encoded block of TrCHi
e = e – eminus 


-- update error

if 
[image: image41.wmf]0

£

e

 then


-- check if bit number m should be punctured

puncture bit bim
-- bit is punctured

e = e + eplus

-- update error

end if

m = m + 1



--  next bit

end do

else if 
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-- repetition is to be performed

e = eini





-- initial error between current and desired puncturing ratio 

m = 1





-- index of current bit

do while 
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-- for each bit of the encoded block of TrCHi
e = e – eminus 


-- update error

do while 
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-- check if bit number m should be repeated

repeat bit bi,m 

-- repeat bit

e = e + eplus

-- update error

end do

m = m + 1



--  next bit

end do

else






-- 
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do nothing



-- no repetition nor puncturing

end if.

For each TrCH i, the bit sequences output from the rate matching are denoted 
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, where i is the TrCH number and Vi is the number of bits in the radio frame of TrCH i (
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6.2.4
TrCH multiplexing

For every transmitted radio packet, one radio frame from each active TrCH is delivered to the TrCH multiplexing. These radio frames are serially multiplexed into a coded composite transport channel (CCTrCH).

The input bit sequences to the TrCH multiplexing are denoted by 
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 where i is the TrCH number and Vi is the number of bits in the radio frame of TrCH i. If TrCHi is inactive, Vi = 0. The number of TrCHs is denoted by I. The bits output from TrCH multiplexing are denoted 
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 where Ndata  is the total number of bits that are available in a radio packet for the CCTrCH, i.e. 
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The TrCH multiplexing is defined by the following relations:
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for k = (V1 + V2 + … VI-1 ) + 1, (V1 + V2 + … VI-1 ) + 2,…, (V1 + V2 + … VI-1 ) + VI

NOTE: 
when I = 1, the TrCH multiplexing block is transparent for the only radio frame of the only transport channel i and consequently the output bit sequence is identical to the input one.
6.2.5 
TFCI Mapping

The TFCI informs the receiver about the transport format combination of the CCTrCH. As soon as the TFCI is detected, the transport format combination, and hence the transport formats of the individual transport channels are known. The size and values of the TFCI to be used on basic physical subchannels are configured by higher layers. The value of the TFCI can vary between different transmission time intervals. The size of the TFCI can only be changed through higher layer signalling.
The TFCI bit sequence is denoted by 
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The TFCI information bits are first block coded. The coded TFCI bit sequence is denoted by 
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. The block coding is done according to the following rules:
On GMSK full rate channels and 8PSK half rate channels, the coding of the TFCI shall be as follows:

-
1 bit TFCI shall be encoded to 8 bits according to Table 25;

-
2 bits TFCI shall be encoded to 16 bits according to Table 24;

-
3 bits TFCI shall be encoded to 24 bits according to Table 23;

-
4 bits TFCI shall be encoded to 28 bits according to Table 22;

-
5 bits TFCI shall be encoded to 36 bits according to Table 21.

On 8PSK full rate channels, the coding of the TFCI shall be obtained by repetition of the coding defined for GMSK full rate channels:

-
1 bit TFCI shall be encoded to 16 bits (concatenation of two identical coded sequences of 8 bits);

-
2 bits TFCI shall be encoded to 32 bits (concatenation of two identical coded sequences of 16 bits);

-
3 bits TFCI shall be encoded to 48 bits (concatenation of two identical coded sequences of 24 bits);

-
4 bits TFCI shall be encoded to 56 bits (concatenation of two identical coded sequences of 28 bits);

-
5 bits TFCI shall be encoded to 72 bits (concatenation of two identical coded sequences of 36 bits).

On GMSK half rate channels, the coding of the TFCI shall be obtained by using only the middle segment of the coding defined for GMSK full rate channels:

-
1 bit TFCI shall be encoded to 4 bits;

-
2 bits TFCI shall be encoded to 8 bits;

-
3 bits TFCI shall be encoded to 12 bits;

-
4 bits TFCI shall be encoded to 14 bits;

-
5 bits TFCI shall be encoded to 18 bits.

The coded TFCI is then attached at the beginning of the CCTrCH. 
The input bit sequence to the TFCI mapping is denoted by 
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 where Ndata  is the total number of bits that are available in a radio packet for the CCTrCH. After TFCI mapping the bits are denoted by 
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 where Nradio is the total number of bits that are available in a radio packet:

On GMSK full rate channels, Nradio = 464;

On GMSK half rate channels, Nradio = 232;

On 8PSK full rate channels, Nradio = 1392;

On 8PSK half rate channels, Nradio = 696.

The result of TFCI mapping is a radio packet of Nradio bits {
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for k = 1,2,3,…,NCTFCI
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for k = NCTFCI  + 1, NCTFCI  + 2, …, NCTFCI  + Nradio
6.2.6
Interleaving

The interleaving type (block rectangular, block diagonal) and interleaving depth are configured by higher layers. The input bit sequence to the interleaving is denoted by 
[image: image64.wmf]1

2

1

0

,...,

,

,

-

radio

N

h

h

h

h

 where Nradio is the total number of bits that are available in a radio packet. Interleaved bits are noted i(B,jk) where B denotes the burst number and jk the position of the bit within the burst.
The interleaving for the nth radio packet is based on the following equations:

i(B,jk) = hk

for k = 0,1,2, …Nradio-1
n = 0,1,…,N,N+1,…
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for block diagonal interleaving:

if   
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for block rectangular interleaving:

 if   
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where: 

jk
is the position of the bit k within the burst B;

D 
is the interleaving depth in bursts;

J 
is the burst size in bits;

M
is the size of the radio packet in bursts (M = Nradio / J ).
On 8PSK channels, bit swapping for the coded bits of the TFCI is performed:

cpt = 0









-- counter of the swapped bits
for k = 0,1,2,3,…,NCTFCI  - 1

if 
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-- the coded bit is to be mapped on a weak bit of the 8PSK symbol

cpt = cpt + 1






-- increment the counter of swapped bits

if 
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Swap bit hk with bit hk+80
else

Swap bit hk with bit hK-80+k
end if

end if

The value of Nradio is specified in section 6.2.5. On GMSK channels J = 116, whereas on 8PSK channels J = 348.
For diagonal interleaving over 8 bursts (used on full rate channels), D = 8. The result of the interleaving is then a distribution of the reordered bits over 8 bursts, using the even numbered position of the first 4 bursts and the odd positions of the last 4 bursts. 

For diagonal interleaving over 4 bursts (used on half rate channels), D = 4. The result of the interleaving is then a distribution of the reordered bits over 4 bursts, using the even numbered position of the first 2 bursts and the odd positions of the last 2 bursts. 

For block rectangular interleaving over 4 bursts (used on full rate channels), D = 4. The result of the interleaving is the distribution of the reordered bits over 2D = 8 blocks as in the case of block diagonal interleaving over 8 bursts, and the first 4 blocks are combined with the last 4 blocks: block 0 is combined with block 4, block 1 is combined with block 5, block 2 is combined with block 6, block 3 is combined with block 7.
6.2.7
Mapping on a Burst
The mapping is given by the rule:

e(B,j) 
= i(B,j) 
for j = 0,1,…,116 on GMSK channels;





for j = 0,1,…,364 on 8PSK channels.

NOTE:
No stealing flags are used with FLO.
Table 21: Block Code for 5 bits TFCI

	TFCI
	Coded TFCI

	0,0,0,0,0
	1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1

	0,0,0,0,1
	1,1,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0

	0,0,0,1,0
	1,1,1,0,1,0,1,1,0,0,1,1,0,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,0,0,1,1,0,0,1

	0,0,0,1,1
	1,1,1,0,0,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,0,0,1,1,0,0

	0,0,1,0,0
	1,1,0,1,1,0,0,0,1,1,1,1,0,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,1

	0,0,1,0,1
	1,1,0,1,0,0,1,0,0,1,0,1,1,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,1,0,1,0,0,1,0

	0,0,1,1,0
	1,1,0,0,1,1,0,0,0,0,1,1,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1

	0,0,1,1,1
	1,1,0,0,0,1,1,0,1,0,0,1,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,0,0,1,1,0,1,0,0

	0,1,0,0,0
	1,0,1,1,1,0,0,0,0,0,0,0,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0

	0,1,0,0,1
	1,0,1,1,0,0,1,0,1,0,1,0,0,0,0,1,0,1,0,1,0,0,0,1,0,1,0,1,0,1,0,1,0,1,0,1

	0,1,0,1,0
	1,0,1,0,1,1,0,0,1,1,0,0,0,0,0,0,1,1,0,0,1,0,0,0,1,1,0,0,1,1,1,0,0,1,1,0

	0,1,0,1,1
	1,0,1,0,0,1,1,0,0,1,1,0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,1,0,0,0,1,1,0,0,1,1

	0,1,1,0,0
	1,0,0,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0

	0,1,1,0,1
	1,0,0,1,0,1,0,1,1,0,1,0,1,0,1,0,1,0,0,1,0,0,1,0,1,0,0,1,0,0,1,0,1,1,0,1

	0,1,1,1,0
	1,0,0,0,1,0,1,1,1,1,0,0,1,0,1,1,0,0,0,0,1,0,1,1,0,0,0,0,1,0,0,1,1,1,1,0

	0,1,1,1,1
	1,0,0,0,0,0,0,1,0,1,1,0,0,0,0,1,1,0,1,0,0,0,0,1,1,0,1,0,0,1,0,0,1,0,1,1

	1,0,0,0,0
	0,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1

	1,0,0,0,1
	0,1,1,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0

	1,0,0,1,0
	0,1,1,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,0,0,1,1,0,0,1

	1,0,0,1,1
	0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,0,0,1,1,0,0,1,1,1,0,0,1,1,0,0

	1,0,1,0,0
	0,1,0,1,1,1,1,1,0,0,0,0,1,1,0,0,0,0,1,1,1,0,1,1,1,1,0,0,0,0,0,0,0,1,1,1

	1,0,1,0,1
	0,1,0,1,0,1,0,1,1,0,1,0,0,1,1,0,1,0,0,1,0,0,0,1,0,1,1,0,1,1,0,1,0,0,1,0

	1,0,1,1,0
	0,1,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,0,0,0,1

	1,0,1,1,1
	0,1,0,0,0,0,0,1,0,1,1,0,1,1,0,1,1,0,1,0,0,0,1,0,0,1,0,1,1,0,1,1,0,1,0,0

	1,1,0,0,0
	0,0,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0

	1,1,0,0,1
	0,0,1,1,0,1,0,1,0,1,0,1,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,1,0,1,0,1,0,1

	1,1,0,1,0
	0,0,1,0,1,0,1,1,0,0,1,1,1,0,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,1,1,0,0,1,1,0

	1,1,0,1,1
	0,0,1,0,0,0,0,1,1,0,0,1,0,0,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,1,1,0,0,1,1

	1,1,1,0,0
	0,0,0,1,1,0,0,0,1,1,1,1,1,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,1,1,1,1,0,0,0

	1,1,1,0,1
	0,0,0,1,0,0,1,0,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,0,1,1,0,1

	1,1,1,1,0
	0,0,0,0,1,1,0,0,0,0,1,1,0,0,1,1,0,0,0,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,0

	1,1,1,1,1
	0,0,0,0,0,1,1,0,1,0,0,1,1,0,0,1,1,0,1,0,0,1,1,0,0,1,0,1,1,1,0,0,1,0,1,1


Table 22: Block Code for 4 bits TFCI
	TFCI
	Coded TFCI

	0,0,0,0
	1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1

	0,0,0,1
	1,1,1,1,1,0,1,0,0,1,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,0

	0,0,1,0
	1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,1,1,1,0,0,0,0,1,1,1,1,0,0

	0,0,1,1
	1,1,1,0,0,0,0,0,1,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1

	0,1,0,0
	1,0,0,1,1,1,0,1,1,0,0,0,1,0,0,1,0,0,1,1,0,0,1,1,0,0,1,1

	0,1,0,1
	1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,1,0,0,1,1,0,0,0,0,1,1,0,0

	0,1,1,0
	1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,1,0,0,0,0,1,1,1,1,0,0,0,0

	0,1,1,1
	1,0,0,0,0,1,1,0,0,1,0,1,1,0,1,1,0,0,0,0,1,1,0,0,1,1,1,1

	1,0,0,0
	0,1,0,1,1,1,0,0,0,0,0,1,0,1,1,0,1,0,1,0,1,0,1,0,1,0,1,0

	1,0,0,1
	0,1,0,1,0,0,1,0,1,0,1,1,1,0,0,0,1,0,1,0,1,0,0,1,0,1,0,1

	1,0,1,0
	0,1,0,0,1,0,0,1,0,1,1,0,1,0,1,0,1,0,0,1,0,1,1,0,1,0,0,1

	1,0,1,1
	0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,0,1,0,0,1,0,1,0,1,0,1,1,0

	1,1,0,0
	0,0,1,1,0,1,0,0,1,1,1,0,0,0,1,0,0,1,1,0,0,1,1,0,0,1,1,0

	1,1,0,1
	0,0,1,1,0,0,0,1,0,1,0,1,1,1,0,0,0,1,1,0,0,1,0,1,1,0,0,1

	1,1,1,0
	0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1,0,0,1,0,1

	1,1,1,1
	0,0,1,0,1,0,1,1,1,0,0,1,0,0,1,0,0,1,0,1,1,0,0,1,1,0,1,0


Table 23: Block Code for 3 bits TFCI
	TFCI
	Coded TFCI

	0,0,0
	1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1

	0,0,1
	1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,1

	0,1,0
	1,0,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0

	0,1,1
	1,0,0,0,0,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,1,0,0

	1,0,0
	0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0

	1,0,1
	0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0

	1,1,0
	0,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1

	1,1,1
	0,0,1,0,1,1,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,0,0,1


Table 24: Block Code for 2 bits TFCI
	TFCI
	Coded TFCI

	0,0
	1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1

	0,1
	1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,1

	1,0
	0,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0

	1,1
	0,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0


Table 25: Block Code for 1 bit TFCI
	TFCI
	Coded TFCI

	0
	1,1,1,1,1,1,1,1

	1
	0,0,0,0,0,0,0,0
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