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2.2
Naming Convention

For ease of understanding a naming convention for bits is given for use throughout the technical specification:

‑
General naming:

"k" and "j" for numbering of bits in data blocks and bursts;

"Kx" gives the amount of bits in one block, where "x" refers to the data type;

"n" is used for numbering of delivered data blocks where;

"N" marks a certain data block;

"B" is used for numbering of bursts or blocks where;

"B0" marks the first burst or block carrying bits from the data block with n = 0 (first data block in the transmission).

‑
Data delivered to the preliminary channel encoding unit (for EFR only):

s(k) 


for 
k = 1..., Ks

‑
Data delivered by the preliminary channel encoding unit (for EFR only) before bits rearrangement

w(k) 


for 
k = 1..., Kw
‑
Data bits delivered to the encoding unit (interface 1 in figure 1):

d(k)


for
k = 0,1,...,Kd‑1

‑
Data symbols delivered to the encoding unit:

D(k)


for
k = 0,1,...,KD‑1

-
Input in-band data bits (for TCH/AMR only):

id(k)


for 
k = 0, 1

-
Encoded in-band data bits (for TCH/AMR only):

ic(k)


for 
k = 0, 1,...,3 TCH/AHS speech frames or 

                                
k = 0, 1,...,7 TCH/AFS speech frames or







k = 0, 1,...,15 TCH/AMR, SID frames 

‑
Code identifying the used coding scheme (for packet switched channels only):

q(k)


for k = 0,1,..., 7

‑
Data bits after the first encoding step (block code, cyclic code; interface 2 in figure 1):

u(k)


for
k = 0,1,...,Ku‑1

-
Data symbols after the first encoding step (block code):

U(k)


for
k = 0,1,...,KU‑1

-
Data put into the shift register of the convolutional code and calculated from the data bits u(k) and the feedback bits in recursive systematic convolutional codes

r(k)

for 
k= 0,1,..., Kr‑1

‑
Data after the second encoding step (convolutional code ; interface 3 in figure 1):

c(n,k) or c(k)
for
k = 0,1,...,Kc‑1


n = 0,1,...,N,N+1,...

‑
Interleaved data bits:

i(B,k)


for
k = 0,1,...,Ki‑1


B = B0, B0+1,....

‑
Interleaved data symbols:

I(B,k)


for
k = 0,1,...,KI‑1


B = B0, B0+1,....

‑
Bits in one burst (interface 4 in figure 1):


e(B,k)


for 
k = 0,1,...,114,115


B = B0,B0+1,...

‑
Symbols in one burst (interface 4 in figure 2):


E(B,k)


for 
k = 0,1,...,114,115


B = B0,B0+1,...

‑
E-IACCH messages delivered to the block coding of inband signalling (for ECSD only):

im(k) or im(n,k)


for 
k = 0,1,2

n = 0,1,...,N,N+1,...

‑
E-IACCH bits delivered to the mapping on one burst (for ECSD only):

ib(B,k)

for 
k = 0,1,...,5


B = B0, B0+1,....

‑
E-IACCH symbols in one burst (for ECSD only):

HL(B) and HU(B)

for

B = B0, B0+1,....

‑
EPCCH messages delivered to the block coding (for SACCH/TP only):

pm(k) or pm(n,k)


for 
k = 0,1,2

n = 0,1,...,N,N+1,...

‑
EPCCH bits delivered to the mapping on one burst (for SACCH/TP only):

pb(B,k)

for 
k = 0,1,...,11


B = B0, B0+1,....

4.11
Slow associated control channel with embedded enhanced power control (SACCH/TP)

4.11.1
Block constitution

The message delivered to the encoder has a fixed size of 184 information bits {d(0),d(1),...,d(183)}. It is delivered on a burst mode.

4.11.2
Block code

a)
Parity bits:


Eighteen parity bits p(0),p(1),...,p(17) are defined in such a way that in GF(2) the binary polynomial:

d(0)D286 +...+ d(183)D18 + p(0)D17+...+ p(17), when divided by:

D18 + D17 + D14 + D13 + D11 + D10 + D8 + D7 + D6 + D3 + D2 + 1, yields a remainder equal to:

D17 + D16 + D15 + D14 + D13 + D12 + D11 + D10 + D9 + D8 + D7 + D6 + D5 + D4 + D3 + D2 + D+1.

b)
Tail bits


Six tail bits equal to 0 are added to the information and parity bits, the result being a block of 208 bits.


u(k) = d(k)

for k= 0,1,...,183


u(k) = p(k‑184)
for k = 184,185,...,201


u(k) = 0


for k = 202,203,204,205,206,207 (tail bits)

4.11.3
Convolutional encoder

This block of 208 bits is encoded with the 1/2 rate convolutional code (identical to the one used for E-TCH/F) defined by the polynomials:

G4 = 1 + D2 + D3 + D5 + D6
G7= 1 + D + D2 + D3 + D6
This results in a block of 456 coded bits: {c'(0),c'(1),...,c'(416)} defined by:

c'(2k)

= u(k) + u(k‑3) + u(k‑4)

c'(2k+1) 

= u(k) + u(k‑1) + u(k‑3) + u(k‑4)

for k = 0,1,...,207 ; u(k) = 0 for k < 0

4.11.4
Dummy bits insertion

Forty dummy bits are first inserted to the coded bits according to the following rule:

c(k)

= c'(k)


for k = 0,1,2

c(k)

= c'(k-1)

for k = 4,...,31

c(k)

= c'(k-3)

for k = 33,...,39

c(k)

= c'(k-3)

for k = 41,...,45
c(k)

= c'(k-5)

for k = 48,...,67

c(k)

= c'(k-6)

for k = 69,...,88

c(k)

= c'(k-8)

for k = 90,...,95

c(k)

= c'(k-9)

for k = 98,...,102

c(k)

= c'(k-9)

for k = 104,...,123

c(k)

= c'(k-11)

for k = 126,...,131
c(k)

= c'(k-13)

for k = 133,...,145

c(k)

= c'(k-14)

for k = 147,...,152

c(k)

= c'(k-15)

for k = 155,...,180
c(k)

= c'(k-16)

for k = 183,...,188

c(k)

= c'(k-17)

for k = 190,...,202

c(k)

= c'(k-19)

for k = 204,...,209

c(k)

= c'(k-20)

for k = 212,...,231

c(k)

= c'(k-21)

for k = 233,...,237
c(k)

= c'(k-22)

for k = 240,...,245

c(k)

= c'(k-23)

for k = 247,...,266

c(k)

= c'(k-25)

for k = 268,...,287

c(k)

= c'(k-27)

for k = 290,...,294
c(k)

= c'(k-27)

for k = 296,...,302

c(k)

= c'(k-28)

for k = 304,...,331

c(k)

= c'(k-30)

for k = 333,...,344

c(k)

= c'(k-32)

for k = 347,...,387

c(k)

= c'(k-35)

for k = 390,...,401

c(k)

= c'(k-37)

for k = 404,...,444

c(k)

= c'(k-40)

for k = 447,...,455

c(k)
= 0

for k = 3, 32, 40, 46 , 47, 68, 89, 96, 97, 103, 124, 125, 132, 146, 153, 154, 181, 182, 189, 203, 210, 211, 232, 238, 239, 246, 267, 288, 289, 295, 303, 332, 345, 346, 388, 389, 402, 403, 445, 446

4.11.5
Interleaving

The interleaving is done as specified for the SACCH in subclause 4.1.4.

4.11.6
Mapping on a Burst

The mapping is given by the rule:

e(B,j)

= i(B,j)
and
e(B,59+j) = i(B,57+j)
for j = 0,1,...,56

and

e(B,57) 

= hl(B)
and
e(B,58) = hu(B)

The two bits labelled hl(B) and hu(B) on burst number B are flags used for indication of control channel signalling. They are set to "1" for a SACCH.

4.12
Enhanced power control channel (EPCCH)

4.12.1
Block code

The EPCCH message delivered to the encoder on every 120ms, and has a fixed size of 3 information bits {pm(0), pm(1), pm(2)}. The contents of the bits are defined in 3GPP 45.008 for both uplink and downlink.

The EPCCH information bits {pm(n,0),pm(n,1),pm(n,2)} are coded into 12 bits
pb(B,k), k = 0,1,...11 according to the following table (identical to the one used for USF in section 5.1.4.2):

pm(n,0),pm(n,1),pm(n,2)
pb(B,0),..., pb(B,11)

000
000 000 000 000

001
000 011 011 101

010
001 101 110 110

011
001 110 101 011

100
110 100 001 011

101
110 111 010 110

110
111 001 111 101

111
111 010 100 000

4.12.2
Mapping on a Burst

The EPCCH message is mapped on the SACCH/TP burst.

The mapping is given by the rule:

e(B,j)

= pb(B,k)

for respectively j = 44, 47, 50, 53, 55, 57, 58, 60, 62, 65, 68, 71, and k= 0,1, ..., 11

Annex A (informative):
Summary of Channel Types

TCH/EFS:
enhanced full rate speech traffic channel

TCH/FS:

full rate speech traffic channel

TCH/HS:

half rate speech traffic channel

TCH/AFS:
adaptive multirate full rate speech traffic channel

TCH/AFS12.2
adaptive multirate full rate speech, 12.2 kbit/s

TCH/AFS10.2
adaptive multirate full rate speech, 10.2 kbit/s

TCH/AFS7.95
adaptive multirate full rate speech, 7.95 kbit/s

TCH/AFS7.4
adaptive multirate full rate speech, 7.5 kbit/s

TCH/AFS6.7
adaptive multirate full rate speech, 6.7 kbit/s

TCH/AFS5.9
adaptive multirate full rate speech, 5.9 kbit/s

TCH/AFS5.15
adaptive multirate full rate speech, 5.15 kbit/s

TCH/AFS4.75
adaptive multirate full rate speech, 4.75 kbit/s

TCH/AHS:
adaptive multirate half rate speech traffic channel

TCH/AHS7.95
adaptive multirate half rate speech, 7.95 kbit/s

TCH/AHS7.4
adaptive multirate half rate speech, 7.5 kbit/s

TCH/AHS6.7
adaptive multirate half rate speech, 6.7 kbit/s

TCH/AHS5.9
adaptive multirate half rate speech, 5.9 kbit/s

TCH/AHS5.15
adaptive multirate half rate speech, 5.15 kbit/s

TCH/AHS4.75
adaptive multirate half rate speech, 4.75 kbit/s

E-TCH/F43.2:
43.2 kbit/s full rate data traffic channel

E-TCH/F32.0:
32.0 kbit/s full rate data traffic channel

E-TCH/F28.8:
28.8 kbit/s full rate data traffic channel

TCH/F14.4
14.4 kbit/s full rate data traffic channel

TCH/F9.6:
9.6 kbit/s full rate data traffic channel

TCH/F4.8:
4.8 kbit/s full rate data traffic channel

TCH/H4.8:
4.8 kbit/s half rate data traffic channel

TCH/F2.4:
2.4 kbit/s full rate data traffic channel

TCH/H2.4:
2.4 kbit/s half rate data traffic channel

SACCH:
slow associated control channel

FACCH/F:
fast associated control channel at full rate

FACCH/H:
fast associated control channel at half rate

E-FACCH/F:
enhanced circuit switched fast associated control channel at full rate 

EPCCH:
Enhanced power control channel
SDCCH:
stand‑alone dedicated control channel

BCCH:
broadcast control channel

PCH:
paging channel

AGCH
access grant channel

RACH:
random access channel

SCH:
synchronization channel

CBCH:
cell broadcast channel

CTSBCH-SB:
CTS beacon channel (synchronisation burst)

CTSPCH:
CTS paging channel

CTSARCH:
CTS access request channel

CTSAGCH:
CTS access grant channel

PDTCH
packet data traffic channel

PACCH
packet associated control channel

PBCCH
packet broadcast control channel

PAGCH
packet access grant channel

PPCH
packet paging channel

PNCH
packet notification channel

PTCCH
packet timing advance control channel

PRACH
packet random access channel

CFCCH
Compact Frequency Correction Channel

CPAGCH
Compact Packet Access Grant Channel

CPBCCH
Compact Packet Broadcast Control Channel

CPCCCH
Compact Packet Common Control Channel

CPNCH
Compact Packet Notification Channel (for PTM-M on CPCCCH)

CPPCH
Compact Packet Paging Channel

CPRACH
Compact Packet Random Access Channel

CSCH
Compact Synchronization Channel

Annex B (informative):
Summary of Polynomials Used for Convolutional Codes

G0 = 1+ D3 + D4
TCH/FS, TCH/EFS, TCH/AFS, TCH/AHS, TCH/F14.4, TCH/F9.6, TCH/H4.8, SDCCH, BCCH, PCH, SACCH, FACCH, E-FACCH, AGCH, RACH, SCH, CSCH, CTSBCH-SB, CTSPCH, CTSARCH, CTSAGCH, PDTCH (CS-1, CS-2, CS3, CS-4), PACCH,PBCCH, PAGCH, PPCH, PNCH, PTCCH, PRACH, CPBCCH, CPAGCH, CPPCH, CPNCH

G1 = 1 + D + D3 + D4
TCH/FS, TCH/EFS, TCH/AFS, TCH/AHS, TCH/F14.4, TCH/F9.6, TCH/H4.8, SACCH, FACCH, E-FACCH, SDCCH, BCCH,PCH, AGCH, RACH, SCH,  TCH/F4.8, TCH/F2.4, TCH/H2.4,PDTCH(CS-1, CS-2, CS-3, CS-4), PACCH, PBCCH, PAGCH, PPCH, PNCH, PTCCH, PRACH, CPBCCH, CPAGCH, CPPCH, CPNCH, CPNCH

G2 = 1 + D2 + D4
TCH/AFS, TCH/F4.8, TCH/F2.4, TCH/H2.4
G3 = 1 + D + D2 + D3 + D4
TCH/AFS, TCH/F4.8, TCH/F2.4, TCH/H2.4
G4 = 1 + D2 + D3 + D5 + D6
TCH/HS, TCH/AFS, TCH/AHS, E-TCH/F43.2, E-TCH/F32.0, E-TCH/F28.8, PDTCH(MCS-1, MCS-2, MCS-3, MCS-4, MCS-5, MCS-6, MCS-7, MCS-8, MCS-9) , SACCH/TP
G5 = 1 + D + D4 + D6
TCH/HS, TCH/AFS, TCH/AHS, PDTCH(MCS-1, MCS-2, MCS-3, MCS-4, MCS-5, MCS-6, MCS-7, MCS-8, MCS-9)

G6 = 1 + D + D2 + D3 + D4 + D6
TCH/HS, TCH/AFS, TCH/AHS

G7= 1 + D + D2 + D3 + D6
E-TCH/F43.2, E-TCH/F32.0, E-TCH/F28.8, PDTCH(MCS-1, MCS-2, MCS-3, MCS-4, MCS-5, MCS-6, MCS-7, MCS-8, MCS-9) , SACCH/TP
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