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1
Introduction

RAN #35 agreed to start the study on 3G Home NodeB and SID was approved (RP-070257). Based on the SID, this contribution is discussing the 3G Home Node B architecture from the point of view of call processing efficiency.
2
Discussion
In 3GPP, two existing architectures could be considered as candidates for 3G HNB unless defining a completely new architecture is agreed to be beneficial. 

1) NodeB-RNC- CN 

2) (NodeB+RNC)-CN : RNC functionalities collapsed into Node B.

Architecture 1) is well-known 3GPP R99 architecture and architecture 2) has been agreed as feasible in Rel-7 from HSPA Architecture evolution study. [TR 25.999]
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In this contribution, only above two architectures are compared as defining a new architecture is rather time-consuming work. And it should be proven that either of existing architecture can not meet the requirements.

One of the most important aspects to be considered in the choice of the 3G Home Node B architecture is the call processing efficiency (Including bearer setup, reconfiguration, etc...). As it is expected that DSL network will be the most popular transport network to which 3G Home Node B should be connected; this transport aspect has to be taken into account as a major characteristic of 3G HNB deployments.

2.3
Inter-operability

The Iub interface is supposed to be an open interface; however it has never been a subject of multi-vendor environment in real networks. On the other hand, the Iu interface is a widely deployed multi-vendor interface and very stable thanks to a long IOT history. Thus, the Iu based architecture will guarantee faster time to market. The Iu architecture enables true flat network architecture as defined in HSPA evolution architecture in 3GPP rel. 7. 
To minimize the risk of interoperability issues in the short and long term the standardized messages and interfaces shall be used in its original purpose.
Conclusion: Iu based architecture is a proven multi-vendor interface and will ensure faster time to market.
2.4


Scalability, Flexibility
The Iu based architecture utilizes true flat architecture – the Iu/IP interface is extended to home node B and RNC functions are integrated in the home node B. This will simplify the operations in the Home node B concentrator. 

The home node B concentrator uses the same RANAP messages and signalling to home Node B and towards Core Network. No message conversion needed, which will increase the signalling processing efficiency of this network element. This is important, when the number of simultaneous data connections is increasing. 

The user plane can be forwarded as such between home node B and core network, which as well will increase the efficiency of the Home node B concentrator.
Due to efficient user and control plane processing, the capacity can scale well from small to large deployments. Also the user and control processing efficiency enables to integrate several other functions into same network element like security functions and home node B element management. 
Contrary to universal approaches, which typically have to make compromises in performance feature and in cost efficiency – the Iu architecture is optimized for 3G home node B solutions.
Conclusions: Iu based architecture is optimized for 3G and provides scalability and flexibility
2.5 Quality of Service
The versatile QoS mechanism for managing the air interface congestion can be utilized as they are defined in 3GPP. The critical part is QoS over transport. The Iu architecture enables to apply the following mechanism to ensure the proper end-user experience within given transport.

· IP Differentiated Services (DiffServ) marking and queuing

· Rate limiting 

· Rate adapting

· Packet shaping

· Connection admission Control (CAC)
Connection: Iu architecture provides necessary tools to manage the QoS in the transport and air interface. 
2.6
Call Setup Delay 

Figure 1 shows the RRC Connection Setup & DCH Setup procedure extracted from TR25.931 and it shows how many messages shall be exchanged over Iub interface and over Iu interface. In particular, call setup messages over the Iub interface are rather time critical messages and are more sensitive to varying delays, leading to higher failure probabilities.
Especially it may not always be possible to prioritize Iub call processing messages (i.e., NBAP Radio Link messages and Iub Frame Protocol Control Frames) over the user packets in case the transport network and 3G HNB frequency are owned by different operators. (i.e., Cellular operator and fixed network operator are different.

On the contrary, the Iu interface is less sensitive than the Iub interface to the varying delays generally associated to a DSL network infrastructure.

Conclusion: Iu based architecture ensures fast and simple call setup procedure over DSL. Consequently less tuning between cellular operators and fixed network operators is needed.
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Figure 1: Time sensitive RRC Connection Setup & DCH Setup procedure – Extracted from TR 25.931

2.7
User Packet Processing Delay

As architecture 2) ensures flat network architecture, naturally end-to-end user packet processing delay will be shorter (One node less in the user packet processing).
Conclusion: Iu based architecture will shorten end-to-end user packet processing delay and the Iu based architecture is more tolerant to the imperfections added by the transport network. 

2.6 Evolution

The Iu-based flat architecture is pre-LTE architecture, which enables smooth growth path to eHome node B, WiMax and SIP/IMS technologies.
Conclusions: Iu based flat architecture is a future proof architecture

3
Conclusion and Proposal

In this document, comparing an Iub and an Iu termination at the HNB, following conclusions have been captured,

Iu based architecture is a proven multi-vendor interface and will ensure faster time to market.

Iu based architecture is optimized for 3G and provides scalability and flexibility

Iu based architecture ensures fast and simple call setup procedure over DSL. Consequently less tuning between cellular operators and fixed network operators is needed.

Iu based architecture will shorten end-to-end user packet processing delay and the Iu based architecture is more tolerant to the imperfections added by the transport network.

Iu based flat architecture is a future proof architecture

It is proposed that RAN3 capture in TR 25.820 a recommendation reflecting these conclusions and recommending that the 3G HNB terminates the Iu interface.
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