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	First Modification


5.2b
Extended coverage common control channel downlink (EC-CCCH/D/M) and Extended coverage packet associated control channel (EC-PACCH/M)

5.2b.1
Block constitution

The message delivered to the encoder has a fixed size of Kd information bits {d(0),d(1),...,d(Kd -1)}, where:

-
EC-CCCH/D: Kd=88    (except EC-PCH/S)
- 
EC-PCH/S: Kd=34
- 
EC-PACCH/D: Kd=80

-
EC-PACCH/U: Kd=64

In addition, for EC-PACCH/D, M sequences of USF bits {u(m,0),u(m,1),u(m,2)}, m=0,…,M-1, are delivered to the encoder, where M=16, 8, 4 or 1 depending on the number of blind physical layer transmissions.

5.2b.2
Data coding

a)
Parity bits:

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

d(0)D Kd +18-1 +...+ d(Kd-1)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.

The parity bits are added after the block of Kd bits, the result being a block of Kd+18 bits, {b(0),…,b(Kd+18-1)}, defined as:

b(k)
= d(k)

for k = 0,1,..., Kd-1

b(k)
= p(k‑Kd)
for k = Kd,..., Kd+18-1

b) Tail-biting convolutional encoder

The six last bits are added before the block of Kd+18 bits, the result being a block of Kd+24 bits {c(‑6),…,c(0),c(1),...,c(Kd+18-1)} with six negative indices:

c(k)

= b(Kd+18+k)

for k = -6,...,-1

c(k)

= b(k)



for k = 0,1,..., Kd+18-1

This block of Kd+24 bits is encoded with the 1/3 rate convolutional mother code defined by the polynomials:

G4 = 1 + D2 + D3 + D5 + D6

G7 = 1 + D + D2 + D3 + D6

G5 = 1 + D + D4 + D6
This results in a block of (Kd+18)*3 coded bits {C(0),...,C((Kd+18)*3-1)} defined by:

C(3k)   = c(k) + c(k‑2) + c(k‑3) + c(k‑5) + c(k‑6)

C(3k+1) = c(k) + c(k‑1) + c(k‑2) + c(k‑3) + c(k‑6)

C(3k+2) = c(k) + c(k‑1) + c(k‑4) + c(k‑6)   for k = 0,1,..., Kd+18-1

The code is punctured in such a way that the following coded bits are not transmitted:
	EC-CCCH/D
except EC-PCH/S
	[tbd]

	EC-PCH/S
	[ C(75), C(1+4k), k= 0…38 ]

	EC-PACCH/U
	[tbd]

	EC-PACCH/D
	[tbd]


The result is a block of Kpc coded bits {pc(0),pc(1),...,pc(Kpc-1)}, where Kpc=114 for EC-PACCH/D and Kpc=116 for EC-CCCH/D, EC-PCH/S and EC-PACCH/U.

5.2b.3
USF coding (only for EC-PACCH/D)

For each of the M delivered USF sequences, the USF  bits are block coded as for Packet data block type 4 (CS-4) in subclause 5.1.4.2. The input d(0),d(1),d(2) in subclause 5.1.4.2 shall be {u(m,0),u(m,1),u(m,2)} for USF number m.

Denote the resulting twelve encoded bits of USF number m as {u’(m,0),u’(m,1),...,u’(m,11)} 

5.2b.4
Mapping on a Burst

5.2b.4.1
EC-CCCH/D/M

The mapping for EC-CCCH/D/M except EC-PCH/S is given by the rule:

e(B, j)

= pc(j)


for j = 0,1,...,115 and B=0,1
The mapping for EC-PCH/S is given by the rule:

e(B, j)

= pc(j)


for j = 0,1,...,115 and B=0

5.2b.4.2
EC-PACCH/D/M

The mapping is given by the rule:

e(B,j) = pc(j)  and  e(B,59+j) = pc(57+j)

for j = 0,1,...,56 and B=0,1,2,3

and

e(B,57) = q(2B)  and  e(B,58) = q(2B+1)

for B = 0,1,2,3

where

q(0),q(1),...,q(7) = 0,0,0,1,0,1,1,0.

NOTE:
For a standard GPRS MS, bits q(0),...,q(7) indicates that the USF is coded as for CS-4.

5.2b.4.3
EC-PACCH/U/M

The mapping is given by the rule:

e(B, j)

= pc(j)


for j = 0,1,...,115 and B=0,1,2,3

5.2b.5
Blind physical layer transmission
Each burst is transmitted M times, where M is the number of blind physical layer transmissions. For EC-PACCH, M=1, 4, 8 or 16. For EC-CCCH/D and EC-PCH/S, M=1, 4, 8 or 32.

Denote the resulting bursts of transmission m as R(m,B,j) = e(B,j)  for m=0,…,M-1, B=0,1 (EC-CCCH except EC-PCH/S) or B=0 (EC-PCH/S) or B=0,1,2,3 (EC-PACCH), and  j=0,…,115.

5.2b.6
Bit stealing for USF (only for EC-PACCH/D)

Replace bits in the repeated bursts with encoded USF bits as follows:

for m=0,…,M-1

R(m,0,0) = u’(m,0)

R(m,0,51) = u’(m,4)

R(m,0,102) = u’(m,8)

R(m,1,100) = u’(m,1)

R(m,1,35) = u’(m,5)

R(m,1,86) = u’(m,9)

R(m,2,84) = u’(m,2)

R(m,2,19) = u’(m,6)

R(m,2,70) = u’(m,10)

R(m,3,68) = u’(m,3)

R(m,3,3) = u’(m,7)

R(m,3,52) = u’(m,11)

5.2b.7
Mapping onto PDCHs

5.2b.7.1
EC-PACCH

The mapping onto PDCHs is done as specified for downlink MCS-1/M in subclause 5.1b.2.2.

5.2b.7.2
EC-CCCH/D

Burst R(m,B,j), j=0…,115, is mapped onto burst B’ of the timeslot carrying the EC-CCCH/D or EC-PCH/S, where

B’ = B + 2m
NOTE:
The burst number B’ denotes the relative transmission order of the bursts on the timeslot. The mapping to absolute TDMA frame number is specified in 3GPP TS 45.002 [8].
	Second Modification


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

O-TCH/AHS:


adaptive multirate half rate 8PSK speech traffic channel

O-TCH/AHS12.2


adaptive multirate half rate 8PSK speech, 12.2 kbit/s

O-TCH/AHS10.2


adaptive multirate half rate 8PSK speech, 10.2 kbit/s

O-TCH/AHS7.95


adaptive multirate half rate 8PSK speech, 7.95 kbit/s

O-TCH/AHS7.4


adaptive multirate half rate 8PSK speech, 7.5 kbit/s

O-TCH/AHS6.7


adaptive multirate half rate 8PSK speech, 6.7 kbit/s

O-TCH/AHS5.9


adaptive multirate half rate 8PSK speech, 5.9 kbit/s

O-TCH/AHS5.15


adaptive multirate half rate 8PSK speech, 5.15 kbit/s

O-TCH/AHS4.75


adaptive multirate half rate 8PSK speech, 4.75 kbit/s

TCH/WFS 


wideband adaptive multirate full rate speech traffic channels

TCH/WFS12.65 


wideband adaptive multirate full rate speech, 12.65 kbit/s

TCH/WFS8.85 


wideband adaptive multirate full rate speech, 8.85 kbit/s

TCH/WFS6.60 


wideband adaptive multirate full rate speech, 6.60 kbit/s

O-TCH/WFS:


adaptive multirate full rate 8PSK wideband speech traffic channel

O-TCH/WFS23.85
adaptive multirate full rate 8PSK wideband speech, 23.85 kbit/s

O-TCH/WFS15.85
adaptive multirate full rate 8PSK wideband speech, 15.85 kbit/s

O-TCH/WFS12.65
adaptive multirate full rate 8PSK wideband speech, 12.65 kbit/s

O-TCH/WFS8.85
adaptive multirate full rate 8PSK wideband speech, 8.85 kbit/s

O-TCH/WFS6.6


adaptive multirate full rate 8PSK wideband speech, 6.6 kbit/s

O-TCH/WHS:


adaptive multirate half rate 8PSK wideband speech traffic channel

O-TCH/WHS12.65
adaptive multirate half rate 8PSK wideband speech, 12.65 kbit/s

O-TCH/WHS8.85
adaptive multirate half rate 8PSK wideband speech, 8.85 kbit/s

O-TCH/WHS6.6


adaptive multirate half rate 8PSK wideband speech, 6.6 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

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

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

CPPCH


Compact Packet Paging Channel

CPRACH


Compact Packet Random Access Channel

CSCH


Compact Synchronization Channel

MPRACH


MBMS Packet Random Access Channel

EC-SCH


Extended Coverage synchronization channel

EC-BCCH


Extended Coverage broadcast control channel

EC-PCH


Extended Coverage paging channel
EC-PCH/S


Extended Coverage paging channel for short paging message (single P-TMSI)
EC-AGCH


Extended Coverage access grant channel

EC-RACH


Extended Coverage random access channel

EC-PDTCH


Extended Coverage packet data traffic channel

EC-PACCH


Extended Coverage packet associated control channel
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