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Scope

The present document shall provide an overview and overall description of the UE-UTRAN radio interface protocol architecture as agreed within the 3GPP TSG RAN working group 2. Details of the radio protocols will be specified in companion documents.

UMTS Release 99 shall support the features and functions described in this document generally. However, some specific logical channels and transport channels which initially were considered for Release 99, but which were deferred to a future UMTS release, have been kept in this specification. 

The channels that are not considered for Release 99 are listed as follows: 


-
ODMA Random Access Channel (ORACH);

-
ODMA Dedicated Channel (ODCH);

-
ODMA Common Control Channel (OCCCH);

-
ODMA Dedicated Control Channel (ODCCH);

· ODMA Dedicated Traffic Channel (ODTCH).

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARQ 
Automatic Repeat Request

ASC
Access Service Class 

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BMC
Broadcast/Multicast Control

C-
Control-

CC
Call Control

CCCH
Common Control Channel

CCH
Control Channel

CCTrCH
Coded Composite Transport Channel

CN
Core Network

CPCH 
Common Packet channel
CRC
Cyclic Redundancy Check

CTCH
Common Traffic Channel

DC
Dedicated Control (SAP)

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCH
Dedicated Channel

DL
Downlink

DRNC
Drift Radio Network Controller

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

FACH 
Forward Link Access Channel


FCS
Frame Check Sequence

FDD
Frequency Division Duplex

GC
General Control (SAP)

HO
Handover

ITU
International Telecommunication Union

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

LAC
Link Access Control

LAI
Location Area Identity

MAC
Medium Access Control

MM
Mobility Management

Nt
Notification (SAP)

OCCCH
ODMA Common Control Channel

ODCCH
ODMA Dedicated Control Channel

ODCH
ODMA Dedicated Channel

ODMA
Opportunity Driven Multiple Access

ORACH
ODMA Random Access Channel

ODTCH
ODMA Dedicated Traffic Channel

PCCH
Paging Control Channel

PCH 
Paging Channel

PDCP
Packet Data Convergence Protocol 

PDU
Protocol Data Unit

PHY
Physical layer

PhyCH
Physical Channels

PU
Payload Unit

RAB
Radio Access Bearer

RACH
Random Access Channel

RB
Radio Bearer

RLC
Radio Link Control 

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SAP
Service Access Point

SDU
Service Data Unit

SHCCH
Shared Channel Control Channel 

SRNC
Serving Radio Network Controller

SRNS
Serving Radio Network Subsystem

TCH
Traffic Channel

TDD
Time Division Duplex

TFCI
Transport Format Combination Indicator

TFI
Transport Format Indicator

TMSI
Temporary Mobile Subscriber Identity

TPC
Transmit Power Control

U-
User-

UE
User Equipment

UER
User Equipment with ODMA relay operation enabled 

UL
Uplink

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

USCH
Uplink Shared Channel

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
5.2.1.1
Transport channels

A general classification of transport channels is into two groups:

-
common transport channels (where there is a need for inband identification of the UEs when particular UEs are addressed); and

-
dedicated transport channels (where the UEs are identified by the physical channel, i.e. code and frequency for FDD and code, time slot and frequency for TDD).

Common transport channel types are (a more detailed description can be found in [4]):

-
Random Access Channel (RACH) 


A contention based uplink channel used for transmission of relatively small amounts of data, e.g. for initial access or non-real-time dedicated control or traffic data. 

-
ODMA Random Access Channel (ORACH)

A contention based channel used in relay link. 

-
Common Packet Channel (CPCH) 


A contention based channel used for transmission of bursty data traffic. This channel only exists in FDD mode and only in the uplink direction. The common packet channel is shared by the UEs in a cell and therefore, it is a common resource. The CPCH is fast power controlled. 

-
Forward Access Channel (FACH)


Common downlink channel without closed-loop power control used for transmission of relatively small amount of data.

-
Downlink Shared Channel (DSCH)


A downlink channel shared by several UEs carrying dedicated control or traffic data. 

-
Uplink Shared Channel (USCH)


An uplink channel shared by several UEs carrying dedicated control or traffic data, used in TDD mode only.

-
Broadcast Channel (BCH) 


A downlink channel used for broadcast of system information into an entire cell.

-
Paging Channel (PCH) 


A downlink channel used for broadcast of control information into an entire cell allowing efficient UE sleep mode procedures. Currently identified information types are paging and notification. Another use could be UTRAN notification of change of BCCH information.

Dedicated transport channel types are:

-
Dedicated Channel (DCH) 


A channel dedicated to one UE used in uplink or downlink.



-
ODMA Dedicated Channel (ODCH) 

A channel dedicated to one UE used in relay link.

To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing rate) or an associated Transport Format Set (for transport channels with fast changing rate). A Transport Format is defined as a combination of encodings, interleaving, bit rate and mapping onto physical channels (see 3GPP TS 25.302 [4] for details). A Transport Format Set is a set of Transport Formats. E.g., a variable rate DCH has a Transport Format Set (one Transport Format for each rate), whereas a fixed rate DCH has a single Transport Format.
5.3.1.1.2
Mapping between logical channels and transport channels

The following connections between logical channels and transport channels exist:

-
BCCH is connected to BCH and may also be connected to FACH;

-
PCCH is connected to PCH;

-
CCCH is connected to RACH and FACH;

-
SHCCH is connected to RACH and USCH/FACH and DSCH;

-
DTCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH, to a DCH, a CPCH (FDD only) or to USCH (TDD only);

-
CTCH is connected to FACH;

-
DCCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH, to a DCH, a CPCH (FDD only), CPCH (FDD only), or to USCH (TDD only).

The mappings as seen from the UE and UTRAN sides are shown in Figure 4 and Figure 5 respectively. Figure 6 illustrates the mapping from the UE in relay operation. Note that ODMA logical channels and transport channels are employed only in relay link transmissions (i.e. not used for uplink or downlink transmissions on the UE-UTRAN radio interface). 
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Figure 4: Logical channels mapped onto transport channels, seen from the UE side
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Figure 5: Logical channels mapped onto transport channels, seen from the UTRAN side 
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Figure 6: Logical channels mapped onto transport channels, seen from the UE side (relay only)



6.2
UE connection to UTRAN

The different levels of UE connection to UTRAN are listed below:

-
No signalling connection exist
The UE has no relation to UTRAN, only to CN. For data transfer, a signalling connection has to be established.

-
Signalling connection exist
There is a RRC connection between UE and UTRAN. The UE position can be known on different levels:

-
UTRAN Registration Area (URA) level 
The UE position is known on UTRAN registration area level. URA is a specified set of cell, which can be identified on the BCCH. 

-
Cell level
The UE position is known on cell level. Different channel types can be used for data transfer:

-
Common transport channels (RACH, FACH, CPCH, DSCH);

-
Dedicated transport channels (DCH). 
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