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1. Introduction

In this contribution, a logical interface of UTRAN called IuNB is proposed for the interconnection of NodeB components of the UMTS Terrestrial Radio Access Network (UTRAN) for the UMTS system. 

2. Motivation

In the Release 5 of 3GPP, IP tranportation has been introduced to UTRAN. Components like RNC and NodeB are all connected to an IP routing network which allows IP transportation between any pair of these components. Functions shifted from RNC to NodeB have increased the requirement for inter-NodeB data communication. An example is the exchange of synchronization information among active cells. 

Besides the data communication, signalling exchange between NodeBs are also expected. Signalling to control splitted or distributed radio procedures among NodeBs need more efficient transmission among these nodes. Apparently, a path through RNC will certainly mean a longer delay on the road. Therefore, to support the signalling exchange between NodeBs, a new interface is also required. 

3. Framework of the inter-NodeB UTRAN interface: IuNB
The logical interface between two NodeBs in UTRAN is named as “IuNB” interface.
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Figure 1 IuNB interface in the UTRAN

1) General principles of this interface are as follows:

·IuNB interface is defined as an open interface.

·IuNB interface supports both signalling and data transportation between two NodeBs. 

·IuNB interface is a logical interface for peer-to-peer communication of two NodeBs, independent of the physical forms of connections. 

Further addition to the above principles are not precluded.

2) IuNB interface must have at least following capabilities: 
·Radio application related signalling 
IuNB supports the negotiation of radio resources for inter-NodeB links via signalling. Resource allocation and reconfiguration in both NodeBs are similar to the Iub interface, while the NodeB logical model on the Iub interface can also be applied to the IuNB interface.  

·Data stream:

The IuNB interface provides means to transport data frames between two NodeBs. Any data frame formats supported by the NodeB will not be precluded, including the HS-DSCH for HSDPA.  

3) Functions of the IuNB interface protocols includes: 

·Transport network management between NodeBs.

·Traffic management on the transport channels, such as setup and release of the inter-NodeB data links, measurement and reports.

For example, the setup and release procedures of a radio link between two NodeBs can be carried on the IuNB C-plane like the following figure: 
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Figure 2  Signalling for radio link setup and release on the IuNB interface

On a failure caused by the resource configuration or link statuses will be reported to the peer NodeB as well as the RNC and cause an end to the procedure. 

· Data and signalling tranportation between NodeBs.

·Management of transport resources on IuNB interface, including the IuNB communication context, TNL logical resources, control ports and data ports.  

4) Protocol stacks on the IuNB interface:
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Figure 3  Protocol stack on the IuNB interface

The BBAP in above protocol stack is the proposed RNL protocol for IuNB control plane. The NBAP protocol on Iub interface can be used here if certain IEs can be added according to the IuNB features. 

RNL protocols on the control plane are recognized by SCTP flows, making an alignment to the existing NBAP signalling.

4. Benefits

Benefits from the IuNB interface exist at least in following aspects:

1) It provides a more efficient way for NodeB to transfer data to other NodeBs during UTRAN’s mobility procedures, such as handover and HS-DSCH serving-cell-change. 

2) NodeB is possible to take more radio functions from RNC, especially those need inter-NodeB negotiation and resource balances. 

3) RNL procedures may be simplified with this new interface. Signallings between RNC and different NodeBs via Iub interface can reduced, and delays on the Iub interface will be less significant. 

4) It provides RNC with more flexibility to control the radio resources in NodeBs.

5) Up to now, the UTRAN structure has not defined an interface between NodeBs. The introduction of the IuNB interface may have less problems in backward compatibility.  

5. Conclusion

The IuNB interface defined in this proposal is aimed to facilitate the inter-NodeB direct communication for both data and signalling. More efforts are expected to develope the structure, characteristics, procedures as well as applications on this interface. 

It is proposed that this interface and the direct communication capability between NodeBs to be considered as an optional feature in 3GPP R5 and later releases. 
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