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3.2
Abbreviations

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

3G-MSC
3rd Generation Mobile Switching Centre

3G-SGSN
3rd Generation Serving GPRS Support Node

ATM
Asynchronous Transfer Mode

BSSMAP
Base Station Subsystem Management Application Part

CC
Connection Confirm

CN
Core Network

CR
Connection Release

CREF
Connection Refusal

CS
Circuit Switched

GT
Global Title

IMSI
International Mobile Subscriber Identity

ISDN
Integrated Services Digital Network
LA
Location Area
NAS
Non Access Stratum

O&M
Operation and Maintenance

PS
Packet Switched

PSTN
Public Switched Telephone Network

PVC
Permanent Virtual Circuit

QoS
Quality of Service
RA
Routing Area
RAB
Radio Access Bearer

RANAP
Radio Access Network Application Part

RLP
Radio Link Protocol

RNC
Radio Network Controller

RNL
Radio Network Layer

RRC
Radio Resource Control

SAP
Service Access Point

SCCP
Signalling Connection Control Part

SPC
Signalling Point Code

SRNS
Serving Radio Network Subsystem

SSN
Sub-System Number

SVC
Switched Virtual Circuit

UE
User Equipment

UP
User Plane

URA
UTRAN Registration Area

UTRAN
UMTS Terrestrial Radio Access Network

VC
Virtual Circuit

4
General Aspects

4.1
UTRAN Architecture

4.1.1
Iu Interface Architecture

The overall UMTS architecture and UTRAN architectures are described in [1]. This section specifies only the architecture of the Iu interface, and shall not constrain the network architecture of either Core or Radio Access Networks.

The Iu interface is specified at the boundary between the Core Network and UTRAN. Figure 4.1 depicts the logical division of the Iu interface. From the Iu perspective, the UTRAN access point is an RNC.
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Figure 4.1: Iu Interface Architecture

The Iu interface towards the PS-domain of the core network is called Iu-PS, and the Iu interface towards the CS-domain is called Iu-CS. The differences between Iu-CS and Iu-PS are treated elsewhere in this specification.

There shall not be more than two distinct Iu interfaces for any RNC - one (Iu-CS) towards the CS domain and one (Iu-PS) towards the PS-domain.

In the separated core network architecture, this means that there shall be separate signalling and user data connections towards the two domains – this applies in both transport and radio network layers.

In the combined architecture, there shall be separate connections in the user plane (in both transport and radio network layers). In the control plane, there shall be separate SCCP connections to the two logical domains.

In either architecture, there can be several RNCs within UTRAN and so UTRAN may have several Iu access points towards the Core Network. As a minimum, each Iu access point (in UTRAN or CN) shall independently fulfil the requirements of the Iu specifications (25.41x series – see section 7).

4.1.2
Iu connection principles

The Iu interface has a hierarchical architecture where one higher layer entity controls several lower layer entities. The hierarchy for the CN - UTRAN signalling connection end points is described below.

-
Each CN Access Point may be connected to one or more UTRAN Access Points;

-
Each UTRAN Access Point shall not be connected to more than one CN Access Point per CN domain.

5
Functions of the Iu Interface Protocols & Functional Split

5.1
General

This section defines the functional split between the core network and the UMTS radio access network. In addition, the possible interaction between the functions is defined. The functional split is shown in table 5.1.
Table 5.1: Iu interface functional split

Function
UTRAN
CN

RAB management functions:



RAB establishment, modification and release
X
X

RAB characteristics mapping Iu  transmission bearers
X


RAB characteristics mapping Uu bearers
X


RAB queuing, pre-emption and priority
X
X





Radio Resource Management functions:



Radio Resource admission control
X


Broadcast Information
X
X





Rate Adaptation:



Rate Adaptation for External Network

X





Iu link Management functions:



Iu signalling link management
X
X

ATM VC management
X
X

AAL2 establish and release
X
X

AAL5 management
X
X

GTP-U Tunnels management
X
X

Buffer Management
X






Iu U-plane (RNL) Management:



Iu U-plane frame protocol management

X

Iu U-plane frame protocol initialization
X






Mobility management functions:



 Location Management
   Terminals in idle mode

   Terminals in active mode





X


X


Location information reporting
X
X

Handover and Relocation



   Active cell management, intra RNC
X


   Active cell management, inter RNC when Iur available (intra/inter MSC )
X


   Inter RNC hard HO, Iur not used or not available
X
X

   Serving RNS Relocation (intra/inter MSC)
X
X

   Inter system hard HO (UMTS-GSM)
X
X

Paging



   Paging triggering

X

   Paging execution
X










Security Functions:



Data confidentiality



   Radio interface ciphering
X


   Ciphering key management

X

   User identity confidentiality
X
X

User Authentication

X

Data integrity



   Integrity checking
X


   Integrity key management

X





Service and Network Access functions:



CN Signalling data
X
X

Transcoding

X

CS Data- Network Interworking function

X

Charging

X

UE Tracing
X
X

Location  reporting
X
X





Iu Co-ordination functions:



Paging co-ordination
X
X

5.2.4
RAB queuing, pre-emption and priority function

The allocation/retention priority level of a RAB is determined by the CN based on e.g. subscription information , QoS information etc.. Accordingly, the CN shall request RAB establishment or modification with an indication of the priority level and the pre-emption capability of that RAB and the queuing vulnerability. Queuing and resource pre-emption shall be performed by UTRAN accordingly.

RAB queuing, pre-emption and allocation/retention priority handling is a UTRAN controlled function.

RAB queuing, pre-emption and allocation/retention priority setting is a CN function.

5.5.6
Buffer Management

Congestion control shall be performed over the Iu user plane using buffer management and no flow control.

This function includes buffers to store received packet data units that at reception can not be processed due to e.g. congestion. In UTRAN, there must be a buffer management function handling received packets from the peer CN node.


The used mechanism is not in the scope of this document and not relevant to be standardised.

Buffer management is a UTRAN function.

5.7
Mobility Management Functions

5.7.1
General
The mobility management functions are used to maintain information in the system about the approximate location of the terminal. The functions are needed for support of UE roaming and for support of UE terminating traffic. All Mobility Management signalling between UE and CN are transferred transparently through UTRAN, except paging. 


5.7.2
Location Management

5.7.2.1 Terminals in Idle Mode

The location management of an idle terminal is handled within the CN at the level of Location/Routing Area. 
5.7.2.2Terminals in Active Mode

The UTRAN controls the location management of active terminals, i.e. the UTRAN knows which cells/URA are used by the active terminal.
5.7.3
Location information update function

Some functionality within the CN needs information about the present location of active UE, i.e. UE with established signalling connection. The Location information update function is used to transfer this information from the UTRAN to the CN. It is the UTRAN responsibility to send this information initially at the signalling connection establishment for an UE and at any change of the UE location as long as the signalling connection exists. 
5.7.4
Handover and Relocation functions

5.7.4.1
Active Cell Management, intra RNC

This functionality includes procedures for adding and removing cells controlled by one RNC to and from the active set. The handovers may be hard or soft. This functionality is handled by UTRAN and it does not involve the CN.

5.7.4.2
Active Cell Management, inter RNC, when Iur is available

This functionality includes procedures for adding and removing cells controlled by an other RNC to and from the active set. This is possible only when Iur interface is available between the RNCs in question. As long as the Iur is available, the RNCs may be controlled by different MSCs, i.e. both intra and inter MSC cases are applicable. The handovers may be hard or soft. This functionality is handled by UTRAN and it does not involve the CN.

5.7.4.3
Inter RNC hard HO function, Iur not used or not available

This functionality includes procedures for handover from one RNC to other RNC when Iur interface is not used or is not available, i.e. soft handover is not possible. The connection is switched in the CN, so both UTRAN and CN are involved. Both intra and inter CN entity cases are applicable.

5.7.4.4
Serving RNS Relocation function

This functionality allows moving the Serving RNS functionality from one RNC to an other RNC, e.g. closer to where the UE has moved during the communication. The Serving RNS Relocation procedure may be applied when active cell management functionality has created a suitable situation for it. Both UTRAN and CN are involved.

5.7.4.5
Inter system Handover (e.g. GSM-UMTS) function

Inter system handover is performed when a mobile hands over between cells belonging to different systems such as GSM and UMTS. This may imply also a change of radio access type. For intersystem handover between UMTS and GSM, the GSM procedures are used with the GSM network. Both UTRAN and CN are involved.

NOTE:
The GSM BSSMAP procedures are outside the scope of this specification.

5.7.5
Paging

5.7.5.1
Paging triggering function

The Core Network shall, when considered necessary, trigger the Location/Routing Area (LA/RA) paging in the UTRAN system. There is also a function within UTRAN for triggering cell and URA level paging during an RRC connection, but this is not visible over Iu.
5.7.5.2
Paging execution function

The LA/RA paging function shall be executed by UTRAN. 




5.9
Service and Network Access Functions

5.9.1
Core Network signalling data transfer function

The NAS signalling data such as Call Control (CC), Session Management (SM), Mobility Management (MM), Short Message Services Point to Point and Supplementary Services (SS) shall be transparently conveyed over the Iu interface. The signalling information shall be conveyed transparently over the same Iu interface channel that is used for the UTRAN-CN signalling. 

5.9.2
Transcoding function

The transcoding functionality is needed for changing the coding of a voice call from one coding scheme to another. The transcoder placement is within the CN. The transcoding functionality is therefore placed in the CN only. Over the Iu interface, transcoded speech shall be treated as a RAB with a specific set of Quality of Service requirements. 

5.9.3
CS data – Network Interworking function

The network interworking function is used to modify the Iu UP frames to match the requirements of the external network such as PSTN or ISDN. The network interworking function may consist of rate adaptation and/or error correcting link protocol such as GSM RLP.

The network interworking function between the CN and external networks (such as PSTN and ISDN) shall be handled by CN.

5.9.4
Charging

Charging shall be handled by CN. The charging may be based on the used radio resources, received Quality of Service or on the amount of transmitted data. The UTRAN supports this CN function by monitoring and reporting volumes of unacknowledged data. 
6
Iu Interface Protocol Structure

6.1
General

The Radio Network signalling over Iu consists of the Radio Access Network Application Part (RANAP). The RANAP protocol consists of mechanisms to handle all procedures between the CN and UTRAN. It is also capable of conveying messages transparently between the CN and the UE without interpretation or processing by the UTRAN.

Over the Iu interface the RANAP protocol is, e.g. used for:

-
Facilitate a set of general UTRAN procedures from the Core Network such as paging -notification as defined by the notification  SAP in [3].

-
Separate each User Equipment (UE) on the protocol level for mobile specific signalling management  as defined by the dedicated SAP in [3].

-
Transfer of transparent non-access signalling as defined in the dedicated SAP in [3].

-
Request of various types of  UTRAN Radio Access Bearers through the dedicated SAP in [3].

-
Perform the SRNS Relocation function.

The Radio Access Bearers are provided by the Access Stratum.
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