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1
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.



-
Fast Uplink Signalling Channel (FAUSCH);






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

FAUSCH
Fast Uplink Signalling 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)







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. 



-
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.

-
Fast Uplink Signalling Channel (FAUSCH)


An uplink channel used to allocate dedicated channels in conjunction with FACH.



To each transport channel (except for the FAUSCH, since it only conveys a reservation request), 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.
5.3.1.1.1
Logical channels

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

-
Control Channels (for the transfer of control plane information);

-
Traffic Channels (for the transfer of user plane information).

The configuration of logical channel types is depicted in Figure 3.
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Figure 3: Logical channel structure

Control Channels 

Control channels are used for transfer of control plane information only.

Broadcast Control Channel (BCCH)

A downlink channel for broadcasting system control information.

Paging Control Channel (PCCH)

A downlink channel that transfers paging information. This channel is used when the network does not know the location cell of the UE, or, the UE is in the cell connected state (utilising UE sleep mode procedures).

Common Control Channel (CCCH)

Bi-directional channel for transmitting control information between network and UEs. This channel is commonly used by the UEs having no RRC connection with the network and by the UEs using common transport channels when accessing a new cell after cell reselection.

Dedicated Control Channel (DCCH)

A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. This channel is established through RRC connection setup procedure.

Shared Channel Control Channel (SHCCH)

Bi-directional channel that transmits control information for uplink and downlink shared channels between network and UEs. This channel is for TDD only.





Traffic Channels

Traffic channels are used for the transfer of user plane information only. 

Dedicated Traffic Channel (DTCH)

A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink.



Common Traffic Channel (CTCH)

A point-to-multipoint unidirectional channel for transfer of dedicated user information for all or a group of specified UEs. 
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) to FAUSCH, 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. 
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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 

 


5.4.2
RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the UEs and UTRAN. The RRC performs the following functions: 

-
Broadcast of information provided by the non-access stratum (Core Network). The RRC layer performs system information broadcasting from the network to all UEs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast Core Network location service area information related to some specific cells.

-
Broadcast of information related to the access stratum. The RRC layer performs system information broadcasting from the network to all UEs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition. This function supports broadcast of typically cell-specific information. 


-
Establishment, re-establishment, maintenance and release of an RRC connection between the UE and UTRAN. The establishment of an RRC connection is initiated by a request from higher layers at the UE side to establish the first Signalling Connection for the UE. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a layer 2 signalling link establishment. The release of an RRC connection can be initiated by a request from higher layers to release the last Signalling Connection for the UE or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the UE requests re-establishment of the RRC connection. In case of RRC connection failure, RRC releases resources associated with the RRC connection.





-
Establishment, reconfiguration and release of Radio Bearers. The RRC layer can, on request from higher layers, perform the establishment, reconfiguration and release of Radio Bearers in the user plane. A number of Radio Bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and layer 1, based on information from higher layers.

-
Assignment, reconfiguration and release of radio resources for the RRC connection. The RRC layer handles the assignment of radio resources (e.g. codes, CPCH channels) needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. This function includes coordination of the radio resource allocation between multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and downlink such that UE and UTRAN can communicate using unbalanced radio resources (asymmetric uplink and downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other radio systems.

-
RRC connection mobility functions. The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to GSM or other systems, cell re-selection and cell/paging area update procedures, based on e.g. measurements done by the UE.
-
Paging/notification. The RRC layer can broadcast paging information from the network to selected UEs. Higher layers on the network side can request paging and notification. The RRC layer can also initiate paging during an established RRC connection.

-
Routing of higher layer PDUs. This function performs at the UE side routing of higher layer PDUs to the correct higher layer entity, at the UTRAN side to the correct RANAP entity. 

-
Control of requested QoS. This function shall ensure that the QoS requested for the Radio Bearers can be met. This includes the allocation of a sufficient number of radio resources.

-
UE measurement reporting and control of the reporting. The measurements performed by the UE are controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both UMTS air interface and other systems. The RRC layer also performs the reporting of the measurements from the UE to the network. 

-
Outer loop power control. The RRC layer controls setting of the target of the closed loop power control. 

-
Control of ciphering. The RRC layer provides procedures for setting of ciphering (on/off) between the UE and UTRAN. Details of the security architecture are specified in [15].

-
Slow DCA. Allocation of preferred radio resources based on long-term decision criteria. It is applicable only in TDD mode.

· Arbitration of radio resources on uplink DCH. This function controls the allocation of radio resources on uplink DCH on a fast basis, using a broadcast channel to send control information to all involved users.

NOTE:
This function is implemented in the CRNC.

-
Initial cell selection and re-selection in idle mode. Selection of the most suitable cell based on idle mode measurements and cell selection criteria.

-
Integrity protection. This function adds a Message Authentication Code (MAC-I) to those RRC messages that are considered sensitive and/or contain sensitive information. The mechanism how the MAC-I is calculated is described in TS 33.105 [14].

-
Initial Configuration for CBS
This function performs the initial configuration of the BMC sublayer.

-
Allocation of radio resources for CBS
This function allocates radio resources for CBS based on traffic volume requirements indicated by BMC. The radio resource allocation set by RRC (i.e. the schedule for mapping of CTCH onto FACH/S-CCPCH) is indicated to BMC to enable generation of schedule messages. The resource allocation for CBS shall be broadcast as system information.

-
Configuration for CBS discontinuous reception
This function configures the lower layers (L1, L2) of the UE when it shall listen to the resources allocated for CBS based on scheduling information received from BMC.

-
Timing advance control. The RRC controls the operation of timing advance. It is applicable only in TDD mode.
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