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Set of channels

The radio subsystem provides a certain number of logical channels that can be separated into two categories according to GSM 04.03 [5], GSM 03.64 [15] and 3GPP TS 43.052 [17]:

1)
The traffic channels (TCH): they are intended to carry two types of user information streams: encoded speech and data. The following types of traffic channels are defined: Bm or full‑rate (TCH/F), Lm or half‑rate (TCH/H), cell broadcast (CBCH), full rate packet data (PDTCH/F) and half rate packet data (PDTCH/H) traffic channels. For the purpose of this series of technical specifications, the following traffic channels are distinguished:

-
full rate speech TCH (TCH/FS);

-
enhanced full rate speech TCH (TCH/EFS)

-
half rate speech TCH (TCH/HS);

-
adaptive full rate speech TCH (TCH/AFS);

-
adaptive half rate speech TCH (TCH/AHS);

-
adaptive full rate wideband speech (TCH/WFS)

-
28,8 kbit/s full rate data E-TCH (E-TCH/F28.8);

-
32,0 kbit/s full rate data E-TCH (E-TCH/F32.0);

-
43,2 kbit/s full rate data E-TCH (E-TCH/F43.2);

-
14,4 kbit/s full rate data TCH (TCH/F14.4);

-
9,6 kbit/s full rate data TCH (TCH/F9.6);

-
4,8 kbit/s full rate data TCH (TCH/F4.8);

-
4,8 kbit/s half rate data TCH (TCH/H4.8);

-
£ 2,4 kbit/s full rate data TCH (TCH/F2.4);

-
£ 2,4 kbit/s half rate data TCH (TCH/H2.4);

-
cell broadcast channel (CBCH);

· full rate packet data traffic channel (PDTCH/F) ;

·  half rate packet data traffic channel (PDTCH/H).


Adaptive speech traffic channels are channels for which part of the radio bandwidth is reserved for transmission of in band signalling to allow in call adaptation of the speech and channel codec. 8 full rate and 6 half rate block structures are defined for the adaptive traffic channels.


All channels are bi‑directional unless otherwise stated. Unidirectional downlink full rate channels, TCH/FD are defined as the downlink part of the corresponding TCH/F. Unidirectional uplink full rate channels are FFS.


The allocated uplink and downlink PDTCH are used independently of each other. Dependent allocation of uplink and downlink is possible.


Multislot configurations for circuit switched connections are defined as multiple (1 up to 8) full rate channels allocated to the same MS. At least one channel shall be bi‑directional (TCH/F). The multislot configuration is symmetric if all channels are bi‑directional (TCH/F) and asymmetric if at least one channel is unidirectional (TCH/FD).


High Speed Circuit Switched Data (HSCSD) is an example of multislot configuration, in which all channels shall have the same channel mode.

NOTE:
For the maximum number of timeslots to be used for a HSCSD configuration, see GSM 03.34.


Multislot configurations for packet switched connections are defined as multiple (1 up to 8) PDTCH/Us and one PACCH for one mobile originated communication, or multiple (1 up to 8) PDTCH/Ds and one PACCH for one mobile terminated communication respectively, allocated to the same MS. In this context allocation refers to the list of PDCH that may dynamically carry the PDTCHs for that specific MS. The PACCH shall be mapped onto one PDCH carrying one PDTCH/U or PDTCH/D. That PDCH shall be indicated in the resource allocation message (see GSM 04.60).


Multislot configurations for dual transfer mode are defined as one bi-directional, traffic channel (TCH/H, TCH/F or E-TCH/F) and one packet channel combination.  The packet channel combination may consist of one PDTCH/U and one PACCH for one mobile originated communication, or multiple (1 or 2) PDTCH/Ds and one PACCH for one mobile terminated communication respectively, allocated to the same MS. The PACCH shall be mapped onto one PDCH carrying one PDTCH/U or PDTCH/D. That PDCH shall be indicated in the resource allocation message (see GSM 04.60).

An MS capable of dual transfer mode (DTM) shall support, as a minimum, DTM multislot class 1, which utilises the single-timeslot channelization method, i.e. a single TCH/H plus a single PDTCH/H. On the TCH/H portion of this configuration, the MS shall support the adaptive multirate (AMR) speech coder for voice coding.

2)
The signalling channels: these can be sub‑divided into (P)BCCH ((packet) broadcast control channel), (P)CCCH ((packet) common control channel), SDCCH (stand‑alone dedicated control channel), (P)ACCH ((packet) associated control channel), packet timing advance control channel (PTCCH) and CTSCCH (CTS control channel). An associated control channel is always allocated in conjunction with, either a TCH, or an SDCCH. A packet associated control channel is always allocated in conjunction to one or multiple PDTCH, concurrently assigned to one MS. Two types of ACCH for circuit switched connections are defined: continuous stream (slow ACCH) and burst stealing mode (fast ACCH). For the purpose of this series of technical specifications, the following signalling channels are distinguished:

-
stand-alone dedicated control channel, four of them mapped on the same basic physical channel as the CCCH (SDCCH/4);

-
stand-alone dedicated control channel, eight of them mapped on a separate basic physical channel (SDCCH/8);

-
full rate fast associated control channel (FACCH/F);

-
enhanced circuit switched full rate fast associated control channel (E-FACCH/F);

-
half rate fast associated control channel (FACCH/H);

-
slow, TCH/F or E-TCH/F associated, control channel (SACCH/TF);
-
slow, TCH/F associated, control channel for enhanced power control (SACCH/TPF);
-
slow, TCH/H associated, control channel (SACCH/TH);

-
slow, TCH/H associated, control channel for enhanced power control (SACCH/TPH);

-
slow, TCH/F or E-TCH/F associated, control channel for multislot configurations (SACCH/M);

-
slow, TCH/F associated, control channel for enhanced power control in multislot configurations (SACCH/MP);

-
slow, TCH/F associated, control channel for CTS (SACCH/CTS);

-
slow, SDCCH/4 associated, control channel (SACCH/C4);

-
slow, SDCCH/8 associated, control channel (SACCH/C8);

-
packet associated control channel (PACCH); 

-
packet timing advance control channel (PTCCH); 

-
broadcast control channel (BCCH);

-
packet broadcast control channel (PBCCH); 

-
random access channel (i.e. uplink CCCH) (RACH);

-
packet random access channel (i.e. uplink PCCCH) (PRACH); 

-
paging channel (part of downlink CCCH) (PCH);

-
packet paging channel (part of downlink PCCCH) (PPCH); 

-
access grant channel (part of downlink CCCH) (AGCH);

-
packet access grant channel (part of downlink PCCCH) (PAGCH); 

-
notification channel (part of downlink CCCH) (NCH);

-
packet notification channel (part of downlink PCCCH) (PNCH);

-
CTS beacon channel (part of downlink CTSCCH) (CTSBCH-FB and CTSBCH-SB);

-
CTS paging channel (part of downlink CTSCCH) (CTSPCH);

-
CTS access request channel (part of uplink CTSCCH) (CTSARCH);

-
CTS access grant channel (part of downlink CTSCCH) (CTSAGCH);
-
enhanced inband associated control channel (E-IACCH);
-
enhanced power control channel (EPCCH);
-
enhanced power control channel for multisslot configurations (EPCCH/M).

All associated control channels have the same direction (bi‑directional or unidirectional) as the channels they are associated to. The unidirectional SACCH/MD, SACCH/MPD or EPCCH/MD are defined as the downlink part of SACCH/M, SACCH/MP or EPCCH/M respectively.

When there is no need to distinguish between different sub‑categories of the same logical channel, only the generic name will be used, meaning also all the sub‑categories (SACCH will mean all categories of SACCHs, SACCH/T will mean both the slow, TCH associated, control channels with and without enhanced power control, etc.).

The logical channels mentioned above are mapped on physical channels that are described in this set of technical specifications. The different physical channels provide for the transmission of information pertaining to higher layers according to a block structure.

7.1
General

A brief description of the coding schemes that are used for the logical channels mentioned in clause 2, plus the synchronization channel (SCH, see subclause 5.2), is made in the following tables. For all the types of channels the following operations are made in this order:

‑
external coding (block coding);

‑
internal coding (convolutional coding);

‑
interleaving.

After coding the different channels (except RACH, SCH, CTSBCH-SB and CTSARCH) are constituted by blocks of coded information bits plus coded header (the purpose of the header is to distinguish between TCH and FACCH blocks). These blocks are interleaved over a number of bursts. The block size and interleaving depth are channel dependent. All these operations are specified in GSM 05.03.

For the adaptive speech traffic channels a signaling codeword is attached to the block of coded information bits before interleaving. The signaling codeword is a block code representation of a 2-bits inband information word (rate ¼ for the adaptive full rate speech traffic channels and ½ for the adaptive half rate speech traffic channels)

	Type of channel
	bits/block data+parity+tail1
	convolutional code rate
	coded bits per block
	interleaving depth

	TCH/FS
	
	
	456
	8

	
class I2
	182 + 3 + 4
	1/2
	378
	

	
class II
	78 + 0 + 0
	‑
	78
	

	TCH/EFS
	
	
	456
	8

	
class I2
	170 + 15 + 4
	1/2
	378
	

	
class II
	74 + 4 + 0
	‑
	78
	

	TCH/HS
	
	
	228
	4

	
class I3
	95+3+6
	104/211
	211
	

	
class II
	17+0+0
	
	17
	

	TCH/AFS12.24
	
	
	456
	8

	
Class I5
	244 + 6 + 4
	127/224
	448
	

	TCH/AFS10.24
	
	
	456
	8

	
Class I6
	204 + 6 + 4
	12/224
	448
	

	TCH/AFS7.954
	
	
	456
	8

	
Class I7
	159 + 6 + 6
	171/448
	448
	

	TCH/AFS7.44
	
	
	456
	8

	
Class I8
	148 + 6 + 4
	79/224
	448
	

	TCH/AFS6.74
	
	
	456
	8

	
Class I9
	134 + 6 + 4
	9/28
	448
	

	TCH/AFS5.94
	
	
	456
	8

	
Class I10
	118 + 6 + 6
	75/224
	448
	

	TCH/AFS5.154
	
	
	456
	8

	
Class I11
	103 + 6 + 4
	113/448
	448
	

	TCH/AFS4.754
	
	
	456
	8

	
Class I12
	95 + 6 + 6
	107/448
	448
	

	TCH/AHS7.9513
	
	
	228
	4

	
Class I14
	123 + 6 + 4
	133/188
	188
	

	
Class II
	36+0+0
	
	36
	

	TCH/AHS7.413
	
	
	228
	4

	
Class I15
	120 + 6 + 4
	65/98
	196
	

	
Class II
	28+0+0
	
	28
	

	TCH/AHS6.713
	
	
	228
	4

	
Class I16
	110 + 6 + 4
	3/5
	200
	

	
Class II
	24+0+0
	
	24
	

	TCH/AHS5.913
	
	
	228
	4

	
Class I17
	102 + 6 + 4
	7/13
	208
	

	
Class II
	16+0+0
	
	16
	

	TCH/AHS5.1513
	
	
	228
	4

	
Class I18
	91 + 6 + 4
	101/212
	212
	

	
Class II
	12+0+0
	
	12
	

	TCH/AHS4.7513
	
	
	228
	4

	
Class I19
	83 + 6 + 6
	95/212
	212
	

	
Class II
	12+0+0
	
	12
	

	
	
	
	
	

	(continued)


(concluded)

	Type of channel
	bits/block data+parity+tail1
	convolutional code rate
	coded bits per block
	interleaving depth

	TCH/WFS19.854
	
	
	456
	8

	
Class I5
	109 + 3 + 4
	29/40
	160
	

	
Class II
	288+0+0
	
	288
	

	TCH/WFS18.254
	
	
	456
	8

	
Class I6
	365 + 3 + 4
	93/112
	448
	

	TCH/WFS15.854
	
	
	456
	8

	
Class I7
	317 + 6 + 4
	327/448
	448
	

	TCH/WFS14.254
	
	
	456
	8

	
Class I8
	285 + 6 + 4
	295/448
	448
	

	TCH/WFS12.654
	
	
	456
	8

	
Class I9
	253 + 6 + 4
	263/448
	448
	

	TCH/WFS8.854
	
	
	456
	8

	
Class I10
	177 + 6 + 4
	187/448
	448
	

	TCH/WFS6.64
	
	
	456
	8

	
Class I11
	132 + 8 + 4
	9/28
	448
	

	TCH/F14.4

TCH/F9.6
	290 + 0 + 4

4*60 + 0 + 4
	294/456

244/456
	294/456

456
	19

19

	TCH/F4.8
	60 + 0 + 16
	1/3
	228
	19

	TCH/H4.8
	4*60 + 0 + 4
	244/456
	456
	19

	TCH/F2.4
	72 + 0 + 4
	1/6
	456
	8

	TCH/H2.4
	72 + 0 + 4
	1/3
	228
	19

	FACCH/F
	184 + 40 + 4
	1/2
	456
	8

	E-FACCH/F
	184 + 40 + 4
	1/2
	456
	4

	FACCH/H
	184 + 40 + 4
	1/2
	456
	6

	SDCCHs SACCHs20 BCCH NCH AGCH PCH
	
	
	
	

	CBCH
	184 + 40 + 4
	1/2
	456
	4

	SACCH/TP
SACCH/MP
	184 + 18 + 6
+ 4021
	1/2
	456
	4

	E-IACCH
	3
	1/822
	24
	4

	EPCCH
	3
	1/422
	12
	1

	RACH
	8 + 6 + 4
	1/2
	36
	1

	SCH
	25 + 10 + 4
	1/2
	78
	1

	CTSBCH-SB
	25 + 10 + 4
	1/2
	78
	1

	CTSPCH
	184 + 40 + 4
	1/2
	456
	4

	CTSARCH
	25 + 10 + 4
	1/2
	78
	1

	CTSAGCH
	184 + 40 + 4
	1/2
	456
	4

	NOTE 1:
The tail bits mentioned here are the tail bits of the convolutional code.



	NOTE 2:
The 3 parity bits for TCH/FS detect an error on 50 bits of class I.



	NOTE 3:
The 3 parity bits for TCH/HS detect an error on 22 bits of class I.

	NOTE 4:
For TCH/AFS an 8 bits in band signalling codeword is attached to the block of coded information before interleaving.
A dedicated block structure to carry the comfort noise information associated with the adaptive full rate speech traffic channels is also specified in GSM 05.03.

	NOTE 5:
The 6 parity bits for TCH/AFS12.2 detect an error on 81 bits of class I.

	NOTE 6:
The 6 parity bits for TCH/AFS10.2 detect an error on 65 bits of class I.

	NOTE 7:
The 6 parity bits for TCH/AFS7.95 detect an error on 75 bits of class I.

	NOTE 8:
The 6 parity bits for TCH/AFS7.4 detect an error on 61 bits of class I.

	NOTE 9:
The 6 parity bits for TCH/AFS6.7 detect an error on 55 bits of class I.

	NOTE 10:
The 6 parity bits for TCH/AFS5.9 detect an error on 55 bits of class I.

	NOTE 11:
The 6 parity bits for TCH/AFS5.15 detect an error on 49 bits of class I.

	NOTE 12:
The 6 parity bits for TCH/AFS4.75 detect an error on 39 bits of class I.

	NOTE 13:
For TCH/AHS a 4 bits in band signalling codeword is attached to the block of coded information before interleaving
A dedicated block structure to carry the comfort noise information associated with the adaptive half rate speech traffic channels is also specified in GSM 05.03.

	NOTE 14:
The 6 parity bits for TCH/AHS7.95 detect an error on 67 bits of class I.

	NOTE 15:
The 6 parity bits for TCH/AHS7.4 detect an error on 61 bits of class I.

	NOTE 16:
The 6 parity bits for TCH/AHS6.7 detect an error on 55 bits of class I.

	NOTE 17:
The 6 parity bits for TCH/AHS5.9 detect an error on 55 bits of class I.

	NOTE 18:
The 6 parity bits for TCH/AHS5.15 detect an error on 49 bits of class I.

	NOTE 19:
The 6 parity bits for TCH/AHS4.75 detect an error on 39 bits of class I.

	NOTE 20:
with the exception of SACCH/TP and SACCH/MP

	NOTE 21:
40 uncoded dummy bits are inserted for the mapping of the enhanced power control signalling

	NOTE 22:
block code is applied
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