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4.2
Iu Interface

· Transport protocol across the Iu interface for UTRAN shall be according to 23.930

· The UTRAN shall support two logically separate signalling flows via Iu to combined or separate network nodes of different types (MSC and SGSN).

· The UTRAN shall contain a "domain distribution function" to route transparent application-level control signalling from the UE to the correct core network domain. The UE shall indicate the type of application being addressed (eg via a protocol discriminator). The UTRAN shall map this on to the correct Iu instance to forward the signalling.

· UTRAN-services (including radio access bearers) shall be independent from the core network domain used to access them. Either core network domain can access any appropriate UTRAN-service (eg it should be possible to access a "speech" radio access bearer from the PS-domain).

· The protocol architecture for the User Plane of the Iu interface towards the IP domain shall be based on the same principles as for the (evolved) Gn interface, i.e. the user plane part of GTP over UDP/IP shall be used for tunneling of end user data packets over the Iu interface. If the Iu data transport bases on ATM PVCs then the Iu IP layer provides the Iu network layer services, e.g. routing, addressing, load sharing and redundancy. In this case an IP network may be configured to transfer Iu data units between RNSs and 3G-SGSNs.
· One or several AAL5/ATM Permanent VCs may be used as the common layer 2 resources between the UTRAN and the 'IP domain' of the CN. The reason for usage of several permanent AAL5/ATM VCs may e.g. be for load sharing and redundancy. It is also possible to use one switched VC per user flow (PDP context or radio access bearer). Switched VCs may be used, however the standardization of the procedures and protocols for use of Switched VCs is outside the scope of the 3GPP. If operators use switched VC, the specification of procedures and protocol for switched VCs are up to operators and out of scope of the UMTS/IMT-2000 specification.
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Figure 1: Protocol Architecture for the Iu user plane towards the IP domain

Note: The termination point of the GTP-U tunnel in the IP domain of the Core Network is FFS.

4.2.1
Iu Control Plane

4.2.1.1
Iu control plane for CS domain

4.2.1.2
Iu control plane for PD domain
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Figure 2 SAP between RANAP and its transport for the Iu IP domain

Figure 2 shows, for the Iu IP domain, the point at which the service primitives are invoked. A single SAP is defined independently of the signalling bearer.

The SAP provides the SCCP primitives. 

It is agreed to use the SCCP primitive between RANAP & its transport on the understanding that only the features of SCCP necessary for RANAP are used.

The figure is not intended to constrain the architecture.

For transport of RANAP messages over Iu an SCCP protocol shall be used for both packet and circuit switched domains. The SCCP protocol shall fully comply with ITU-T white book. RANAP protocol shall be designed to use this service according to the ITU-T standard.  Iu shall be designed so that RANAP is not impacted by alternatives for SCCP message transport on layers below SCCP.

In the circuit switched domain SCCP messages shall be transported on a broadband SS7 stack comprising MTP3b on top of SAAL-NNI. In this domain no other alternatives are standardised in release –99.

In the packet switched domain the UMTS standard shall allow operators to chose one out of two standardised protocol suites for transport of SCCP messages.

Broadband SS7 stack comprising MTP3b on top of SAAL-NNI

IETF/Sigtran CTP protocol suite for MTP3 users with adaptation to SCCP. The protocol suite shall fully comply with the IETF standards developed by the Sigtran working group. No UMTS specific adaptations shall be standardised below the SCCP protocol.

The grey colour denotes protocols being developed by the IETF sigtran group. 
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4.2.2
Iu User plane

· The standard shall support that the user data flows transported over the Iu reference point to/from the 'IP domain' shall be multiplexed on top of common layer 2 resources. 

· If the Iu data transport bases on ATM PVCs then the Iu IP layer provides the Iu network layer services, e.g. routing, addressing, load sharing and redundancy. In this case an IP network may be configured to transfer Iu data units between RNSs and 3G-SGSNs.
· One or several AAL5/ATM Permanent VCs may be used as the common layer 2 resources between the UTRAN and the 'IP domain' of the CN. The reason for usage of several permanent AAL5/ATM VCs may e.g. be for load sharing and redundancy. It is also possible to use one switched VC per user flow (PDP context or radio access bearer).

· A tunnelling protocol is used on top of this common layer 2. This tunnelling protocol corresponds to an evolution of the user plane part of the GTP protocol used in GPRS put on top of UDP/IP.

· The user data plane in the UMTS network is made up of two tunnels: 

· a first IP/UDP/GTP tunnel between RNC and 3G SGSN on Iu

· a second IP/UDP/GTP tunnel between GGSN and 3G SGSN on Gn

This architecture: 

· Provides hierarchical mobility 

· Allows having the RNC directly connected on the IP domain backbone

· Ensures that all traffic is routed through 3G-SGSN that may perform functions such as charging and Lawful Interception.

· Would allow to have different protocols (or protocol version) on Gn and Iu if needed in the future

The protocol stack is shown in Figure 3.
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Figure 3: Protocol Architecture for IP domain user plane
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