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4.11
Octal fast associated control channel at half rate (O-FACCH/H)

4.11.1

Block constitution

The message delivered to the encoder has a fixed size of 184 information bits. It is delivered on a burst mode.

4.11.2

Block code

a)
Parity bits:

The block of 184 information bits is protected by 40 extra bits used for error correction and detection. These bits are added to the 184 bits according to a shortened binary cyclic code (FIRE code) using the generator polynomial:


G(D)=(D23 + 1)(D17 + D3 + 1)

The encoding of the cyclic code is performed in a systematic form, which means that, in GF(2), the polynomial:

D(0)D223 + d(1)D222 +…+ d(183)D40 + p(0)D39 + p(1)D38 +…+ p(38)D + p(39)

where {p(0),p(1),…,p(39)} are the parity bits, when divided by g(D) yields a remainder equal to:


1 + D + D2 +… +D39.

b)
Tail bits

Six tail bits equal to zero are added to the information and parity bits, the result being a block of 230 bits.


u(k) = d(k)
for k = 0,1,…,183


u(k) = p(k-184)
for k = 184,185,…,223


u(k) = 0
for k = 224,225,226,227,228,229 (tail bits)

4.11.3

Convolutional encoder

This block of 230 bits is encoded with the rate 1/6 convolutional code defined by the polynomials:


G4 = 1 + D2 + D3 + D5 + D6

G4 = 1 + D2 + D3 + D5 + D6

G5 = 1 + D + D4 + D6

G5 = 1 + D + D4 + D6

G6 = 1 + D + D2 + D3 + D4 + D6

G7 = 1 + D + D2 + D3 + D6
This results in a block of 1380 encoded bits {C(0),C(1),…C(1379)} defined by


C(6k) = u(k) + u(k‑2) + u(k-3) + u(k‑5) + u(k-6)


C(6k+1) = u(k) + u(k‑2) + u(k-3) + u(k‑5) + u(k-6)


C(6k+2) = u(k) + u(k‑1) + u(k‑4) + u(k‑6)


C(6k+3) = u(k) + u(k‑1) + u(k‑4) + u(k‑6)


C(6k+4) = u(k) + u(k-1) + u(k-2) + u(k-3) + u(k-4) + u(k-6)


C(6k+5) = u(k) + u(k-1) + u(k-2) + u(k-3) + u(k-6)

for k = 0,1,...,229 ; u(k) = 0 for k < 0

The code is punctured in such a way that the following coded bits:


{C(21+114k) for k=0,1,..,11} are not transmitted.

The result is a block of 1368 coded bits {c(0),c(1),…,c(1367)}.

4.11.4

Reordering

The coded bits are reordered according to the following rule:



r(j) = c(k),
for
k  = 0,1,...,1367

 





j   = k div 36 + 38*(k mod 36)
The reordering is a simple block interleaver: a 38 columns x 36 rows matrix which is filled in by row and read out by column.

4.11.5

Interleaving

Before interleaving the reordered coded bits {r(0),r(1),…,r(1367)} are converted into 3-bit symbols {Rs(0),Rs(1),…,Rs(455)} according to Table 1 in 3GPP 45.004, the symbol Rs(k) depends on r(3k+2), r(3k+1), and r(3k) for k=0,1,…,455. The interleaving is done as specified for the FACCH at half rate in subclause 4.3.4. The difference is that the interleaving is done by symbols instead of single bits, reusing the existing interleaving tables.
4.11.6

Mapping on a burst

As an O-FACCH is transmitted on symbols which are stolen in a burst from the traffic channel, the even numbered symbols in the first 2 bursts, all symbols in the middle 2 bursts, and the odd numbered symbols in the last 2 bursts are stolen.

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).

To indicate the stealing to the receiving device the symbols HL(B) and HU(B) have to be set according to the following rule:


HU(B) = {1,1,1} for the first two bursts (even numbered symbols are stolen)


HU(B) = {1,1,1} and HL(B) = {1,1,1} for the middle two bursts (all symbols are stolen)


HL(B) = {1,1,1} for the last two burts (odd numbered symbols are stolen).
As a consequence, two full consecutive speech frames of an O-TCH/AHS are stolen by an O-FACCH/H.

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
O-FACCH/H
octal fast associated control channel at half rate
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), O-FACCH/H
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), O-FACCH/H
G6 = 1 + D + D2 + D3 + D4 + D6
TCH/HS, TCH/AFS, TCH/AHS, O-FACCH/H
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) , O-FACCH/H
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