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6.7.3
Transparent RLC mode

The transparent mode is used for example to transmit voice in GERAN. The different channel coding schemes used for voice in GSM are used. New coding schemes for 8-PSK half rate and possibly full rate speech are also required. Other coding schemes like e.g. CSD/ECSD is FFS.

Since RLC is used in transparent mode, no RLC/MAC header has to be added.

6.8.3
Logical Channels

6.8.3.1
Traffic channels

Traffic channels of type TCH are intended to carry either encoded speech or user data on dedicated physical subchannel. TCH can be either full rate (TCH/F)or half rate (TCH/H).

Traffic channels of type O-TCH are intended to carry encoded speech on dedicated physical subchannel. O-TCH can be either full rate (O-TCH/F) or half rate (O-TCH/H).

Traffic channels of type E-TCH are intended to carry user data on dedicated physical subchannels.

Packet data traffic channels (PDTCH) are intended to carry user data on either dedicated or shared physical subchannels. PDTCH's can be either full rate (PDTCH/F) or half rate (PDTCH/H).

6.8.3.2
Control channels

Control channels carry signalling or synchronization data. Four categories of control channels are defined: broadcast, common, dedicated control channels and cell broadcast channels. Specific channels within these categories are defined in the clauses following.

6.8.3.2.1
Broadcast channels

GERAN shall reuse Rel99 broadcast channels. Any addition shall be made in a backwards compatible manner.

6.8.3.2.2
Common control type channels

GERAN common control type channels shall be based on Rel99 common control type channels. Any addition shall be made in a backwards compatible manner.

6.8.3.2.3
Dedicated control channels

On a dedicated physical subchannel:

i)
The Fast Associated Control channel (FACCH) associated to one TCH. FACCH can either be full rate (FACCH/F, E-FACCH/F, O-FACCH/F) or half rate (FACCH/H, O-FACCH/H)  depending whether it is associated to a full rate or half rate TCH.

ii)
The Packet Associated Control channel (PACCH) associated to one PDTCH: The PACCH is bi-directional. PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH/F) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

iii)
The Slow Associated Control channel (SACCH) associated to one TCH and/or PDTCH. SACCH can either be full rate (SACCH/TF)or half rate (SACCH/TH) depending whether it is associated to a full rate or half rate TCH.

iv)
The Stand-alone Dedicated Control Channel (SDCCH) is a bi-directional dedicated control channel whose allocation is not linked to the allocation of a TCH [UMTS 45.003].

v)
Inband signalling associated to one TCH is for FFS.

On a shared physical subchannel:

i)
The Packet Associated Control channel (PACCH): The PACCH is bi-directional. PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

ii)
The Packet Timing advance Control CHannel uplink (PTCCH/U): Used to transmit random access bursts to allow estimation of the timing advance for one MS in packet transfer mode.

iii)
The Packet Timing advance Control CHannel downlink (PTCCH/D): Used to transmit timing advance updates for several MS. One PTCCH/D is paired with several PTCCH/U's.

6.8.4
Physical Subchannels

A physical subchannel can either be dedicated or shared.

All physical subchannels are bi-directional unless otherwise stated.

6.8.4.1
DPSCH - Dedicated Physical SubCHannel

A DPSCH is for only one user and it always has an associated SACCH. A DPSCH can either be full rate or half rate.

6.8.4.2
SPSCH - Shared Physical SubCHannel

A SPSCH is for one or more users and always has associated PTCCH. A SPSCH can either be full rate or half rate.

6.8.5
Mapping of logical channels onto physical subchannels

6.8.5.1
DPSCH full rate

Excluding CBCH, broadcast channels and common control type channels, the following channel combinations are possible for a DPSCH full rate:

i)
TCH/F + FACCH/F + SACCH/TF;

ii)
TCH/F + FACCH/F + SACCH/TF  + PDTCH/F + PACCH/F;

iii)
PDTCH/F + PACCH/F + SACCH/TF;

iv)
E-TCH/F + E-FACCH/F + SACCH/TF;

v)
O-TCH/F + O-FACCH/F + SACCH/TF;

vi)
O-TCH/F + O-FACCH/F + SACCH/TF + PDTCH/F + PACCH/F.

6.8.5.1.1
Multiframe mapping of logical channels

Multiframe mapping of logical channels onto DPSCH/F shows the multiframe mapping of the logical channels for DPSCH/F.
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Figure 13: DPSCH/F - Multiframe mapping of logical channels

6.8.5.2
DPSCH half rate

The following channel combinations are possible for a DPSCH half rate:

i)
TCH/H + FACCH/H + SACCH/TH;

ii)
O-TCH/H + O-FACCH/H + SACCH/TH;

iii)
TCH/H + FACCH/H + SACCH/TH + PDTCH/H + PACCH/H;

iv)
PDTCH/H + PACCH/H + SACCH/TH;

v)
O-TCH/H + O-FACCH/H + SACCH/TH + PDTCH/H + PACCH/H.

6.8.5.2.1
Multiframe mapping of logical channels onto DPSCH/H

Figure 14 shows the multiframe mapping of the logical channels for DPSCH/H.
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Figure 14: DPSCH/H - Multiframe mapping of logical channels






	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



6.8.7
Channel Coding

Table 2 gives an overview of the logical traffic channels with the corresponding type of channel and their mapping to physical subchannel. The list shall be considered as the possible, but not mandatory, channels.

Table 2: Channel Coding
	Logical Channel
	Mod.
	Radio Block / Frame Size (Bits)
	SB (1)
	Channel Coding
	Interleaving
	Physical Subchannel

	
	
	
	
	Type
	Rate
	Type
	Depth (bursts)
	

	TCH/FS [tbd] (2)
	GMSK
	464
	8
	CC
	13 kbps
	diag
	8
	DPSCH/F

	TCH/EFS [tbd] (2)
	GMSK
	464
	8
	CC
	12.2 kbps
	diag
	8
	DPSCH/F

	TCH/WFS [tbd] (3)
	GMSK
	464
	8
	CC
	[tbc]
	diag
	8
	DPSCH/F

	O-TCH/WFS[tbd] (3)
	8PSK
	1392
	24
	CC
	[tbc]
	diag
	8
	DPSCH/F

	O-TCH/WHS [tbd] (3)
	8PSK
	696
	12
	CC
	[tbc]
	diag
	4
	DPSCH/H

	TCH/HS [tbd] (2)
	GMSK
	232
	4
	CC
	5.6 kbps
	diag
	4
	DPSCH/H

	TCH/AFS
	GMSK
	464
	8
	CC
	TCH/AFS4.75
TCH/AFS5.15
TCH/AFS5.90
TCH/AFS6.70
TCH/AFS7.40
TCH/AFS7.95
TCH/AFS10.2
TCH/AFS12.2
	diag
	8
	DPSCH/F

	TCH/AHS
	GMSK
	232
	4
	CC
	TCH/AHS4.75
TCH/AHS5.15
TCH/AHS5.90
TCH/AHS6.70
TCH/AHS7.40
TCH/AHS7.95
	diag
	4
	DPSCH/H

	O-TCH/AHS
	8PSK
	696
	12
	CC
	O-TCH/AHS4.75
O-TCH/AHS5.15
O-TCH/AHS5.90
O-TCH/AHS6.70
O-TCH/AHS7.40
O-TCH/AHS7.95
O-TCH/AHS10.2
O-TCH/AHS12.2
	diag
	4
	DPSCH/H

	
	
	
	
	
	
	
	
	

	TCH/F
	GMSK
	464
	8
	CC
	TCH/F9.6
TCH/F14.4
	diag
	22
	DPSCH/F 

	E-TCH/F
	8PSK
	1392
	24
	RS+CC
	E-TCH/F28.8
E-TCH/F32.0
	diag
	22
	DPSCH/F 

	
	
	
	
	CC
	E-TCH/F43.2
	
	
	

	PDTCH/F
	GMSK
	464
	8+4
	CC
	MCS1-4
	rect
	4
	SPSCH/F

	
	
	
	8
	
	CS1-4
	
	
	

	
	
	
	8+4
	
	MCS1-4
	
	
	DPSCH/F

	
	
	
	8
	
	CS1-4
	
	
	

	
	
	
	8+4
	
	MCS1-4
	ffs
	ffs
	DPSCH/F 

	
	
	
	8
	
	CS1-4
	
	
	

	
	8PSK
	1392
	8
	
	MCS5-9
	rect
	4
	SPSCH/F

	
	
	
	8
	
	MCS5-9
	
	
	DPSCH/F

	
	
	
	8
	
	MCS5-9
	ffs
	ffs
	DPSCH/F 

	PDTCH/H
	GMSK
	464
	8+4
	CC
	MCS1-4
	rect
	4
	SPSCH/H

	
	
	
	8
	
	CS1-4
	
	
	

	
	
	
	8+4
	
	MCS1-4
	
	
	DPSCH/H

	
	
	
	8
	
	CS1-4
	
	
	

	
	
	
	8+4
	
	MCS1-4
	ffs
	ffs
	DPSCH/H

	
	
	
	8
	
	CS1-4
	
	
	

	
	8PSK
	1392
	8
	
	MCS5-9
	rect
	4
	SPSCH/H

	
	
	
	8
	
	MCS5-9
	
	
	DPSCH/H

	
	
	
	8
	
	MCS5-9
	ffs
	ffs
	DPSCH/H

	(1)
The number of Stealing Bits (SB) is ffs.

(2)
The possibility to establish TCH/EFS, TCH/FS, TCH/HS speech channels is to be decided by 3GPP SA2

(3)
Wideband AMR speech service over TCH/WFS, O-TCH/WHS and O-TCH/WHS is still under study within 3GPP SA4.

CC:
Convolutional Code.

RS:
Reed Solomon code.


The table above remains to be completed.

Except for the already existing logical channels, the 8PSK modulated logical channels are indicated by an "O-" prefix (as in Octal PSK).

Table 3 gives an overview of the logical control channels used for speech, and their associated logical traffic channel.

Table 3: Control channel coding

	Logical Channel
	Mod.
	Radio Block / Frame Size (Bits)
	SB (1)
	Channel Coding
	Interleaving
	Associated logical traffic channel

	
	
	
	
	Type
	Rate
	Type
	Depth (bursts)
	

	FACCH/F
	GMSK
	464
	8
	CC
	9.2 kbps
	diag
	8
	GMSK speech

	O-FACCH/F
	8PSK [tbd]
	1392
	24
	CC
	9.2  kbps
	diag
	8
	8PSK speech

	FACCH/H
	GMSK
	464
	8
	CC
	4.6 kbps
	diag
	6
	GMSK speech

	O-FACCH/H
	8PSK
	1392
	24
	CC
	4.6 kbps
	diag
	6
	8PSK speech

	
	
	
	
	
	
	
	
	

	SACCH/F
	GMSK
	464
	8
	CC
	184/480 kbps
	block
	4
	GMSK & 8PSK speech

	SACCH/H
	GMSK
	464
	8
	CC
	184/480 kbps
	block
	4
	GMSK & 8PSK speech

	
	
	
	
	
	
	
	
	

	E-FACCH/F
	GMSK
	464
	8
	CC
	9.2kbps
	block
	4
	8PSK data

	(1)
The number of Stealing Bits (SB) is ffs.

CC:
Convolutional Code.


Except for the already existing logical channels, the 8PSK modulated logical channels are indicated by an "O-" prefix (as in Octal PSK).


A.1
Conversational Radio Access Bearer

In table A.1, case A represents optimized conversational RAB further described in clause A.1.2. Case B represents the generic conversational RAB.

Table A.1: Conversational RAB

	PDCP
	RLC
	MAC
	Physical Layer
	TCH multiplexing case (clause Error! Reference source not found.)
	

	
	
	
	Physical
SubChannel
	Traffic Channel
	Dedicated
Control Channel
	
	

	
	
	
	
	Type
	Interleav.
	Mod.
	Coding
	
	
	

	Non Transparent

Header Removal
	Transp.
	Dedicated
	DPSCH/F
	TCH/F
	8 diag
	GMSK
	UEP
	As TCH/AFS
	FACCH/F (2)
SACCH/TF

	1a, 2a, 3a
	A

	
	
	
	
	
	
	8PSK (1)
	UEP
	ffs
	FACCH/F (2)
SACCH/TF

	1a, 2a, 3a
	

	
	
	
	DPSCH/H
	TCH/H
	4 diag
	GMSK
	UEP
	As TCH/AHS
	FACCH/H (2)
SACCH/TH

	1a, 2a, 3a
	

	
	
	
	
	
	
	8PSK
	UEP
	As TCH/AHS
	FACCH/H (2)
SACCH/TH
	1a, 2a, 3a
	

	
	
	
	
	
	
	
	
	
	

	
	

	Non Transparent

Header
Compression
or  No Adaptation

Transparent
	Unack
	Dedicated
	DPSCH/F
	PDTCH/F

	4 rect
	GMSK
	EEP

	
SACCH/TF
PACCH/F
	NA
	B

	
	
	
	
	
	
	8PSK
	EEP

	
SACCH/TF
PACCH/F

	NA
	

	
	
	
	
	TCH/F (2)
	ffs
	GMSK
	EEP
	FACCH/F (2)

SACCH/TF
	1b, 2b, 3b
	

	
	
	
	
	
	
	8PSK
	EEP
	FACCH/F (2)

SACCH/TF
	1b, 2b, 3b
	

	
	
	
	DPSCH/H
	PDTCH/H

	4 rect
	GMSK
	EEP

	
SACCH/TH
PACCH/H
	NA
	

	
	
	
	
	
	
	8PSK
	EEP

	
SACCH/TH
PACCH/H

	NA
	

	
	
	
	
	TCH/H
	ffs
	GMSK
	EEP
	FACCH/H
SACCH/TH
	1b, 2b, 3b
	

	UEP
Unequal Error Protection - EEP Equal Error Protection.
(1)
This row is intended for the realization of wide-band speech codec and is ffs.

(2)
Whether FACCH and PACCH are both needed is ffs.
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