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This liaison statement is to inform RAN WG3 that MWIF WG4 is actively involved in the study of IP-in-the-RAN as a Transport Option. This study is very similar to the work being carried out in RAN WG3 in relation to “IP-in-UTRAN” Work Task for Release 2000. 

Mobile Wireless Internet Forum

The Mobile Wireless Internet Forum (MWIF) is an international non-profit industry association. Its mission is to Drive a single open mobile wireless internet architecture that enables seamless integration of mobile wireless telephony and internet based services (voice, data, video, web etc), meeting the needs of network operators and Internet service providers, and is independent of the wireless access technology.

MWIF provides a venue for service providers and suppliers to work together to identify and resolve issues surrounding the development of key specifications, and to enable early implementation of Internet Protocol (IP) wireless networks. These specifications will allow for common infrastructure and services independent of air interface, and will enable seamless integration between mobile telephony and non-traditional IP-based services such as data, voice, video and multimedia applications.

MWIF held its widely attended Founders Meeting on 19th January 2000 in Walnut Creek, California.

For more information on the MWIF and membership, visit the Web site at www.mwif.org.

Scope of the work in MWIF WG4 on “IP-in-the-RAN as a Transport Option”

A technical report MTR-006 on “IP in the RAN as a Transport Option in 3rd Generation Mobile Systems”, is being written by MWIF WG4. This should provide support to 3GPP, 3GPP2 and IETF through a sharing the views on how IP can be applied within Radio Access Networks and to justify the benefits of IP as a transport option. 

MWIF WG4 is considering how IP networks and protocols can be applied as a transport option for Radio Access Networks based on 3rd Generation mobile systems and the benefits that can be provided. This work concentrates on IP as a transport option over the RAN with a special focus on RAN internal interfaces and RAN interfaces to the core network, without impacting the existing RAN architectures.

The mobile systems under consideration are the UTRAN (both FDD and TDD modes) being developed by 3GPP (3GPP-UTRAN) and the RAN being developed by 3GPP2 for Cdma2000 (3GPP2-RAN). The application of IP may also be considered for other mobile systems, particularly where sharing of a common transport network with other mobile systems might provide benefits to operators. 

The objective is to :-

· Enable IP as an option for the Transport Network Layer 

· Introduce a common Transport Network Layer for 3GPP-UTRAN (release 2000 and beyond), 3GPP2-RAN (IOS version 4, IS2001) and possibly other mobile systems. 

· Recommend suitable protocol stacks for this Transport Network Layer. 

· Support the development of an interface to a common transport network without any changes in the network architecture, functionalities or radio network layer protocols in the 3GPP-UTRAN or 3GPP2-RAN.

Overview of IP-in-the-RAN as Transport Option

The main reasons for IP-in-the-RAN, as a transport option, are cost reduction, deployment flexibility and scalability. IP-in-the-RAN as a transport option uses appropriate existing/evolving Internet protocols to support compatibility with legacy networks and interoperability with future/next generation mobile networks. The technical report MTR-006 from MWIF WG4 will identify and resolve issues related to the application of IP based transport networks for practical implementations. Furthermore it will verify and justify the benefits of IP as a transport option to operators and manufacturers. 

The current RAN architectures and protocols of 3GPP-UTRAN and 3GPP2-RAN indicate that IP is already enabled over many interfaces and that the Transport Network can be easily replaced without any impact on the Radio Network Layer. 

The work of the IETF is considered to identify the IP developments that might be applied to the Transport Network Layer in the RAN. Whenever possible, preference to already standardised protocols is given, e.g. IETF protocols for the IP related parts, in order to provide wide spread acceptance and avoid the development of new protocols. The IETF protocols being considered also include those that are activity being discussed in the IETF as candidates for draft standards.

The Transport Network should be able to support the range of traffic characteristics and profiles expected on different implementations of Radio Access Networks. Priority and congestion control mechanism during periods of overload may need to be supported. Further operators may wish to implement a common Transport Network to support a range of mobile systems (e.g. co-located antennas and base stations for both 2nd and 3rd generation systems).

Simulation of IP-in-the-RAN as a Transport Option

Alcatel, Lucent, Siemens and Motorola, with the assistance of other companies in MWIF WG4, are developing simulation models, for the assessment of IP-in-the-RAN as a transport option. The main focus of this simulation work is on the Iub interface where transport network performance is considered to be the most critical. 

To support this work, voice traffic, web browsing data traffic, modelling of protocol layers within the RNC and performance metrics are being agreed between the companies involved for the assessment and comparison of protocol options for the transport network.  

The voice traffic model was derived from TR 101.102 v3.2.0 whilst the AMR codec model was derived from TS 26.101 v3.1.0, and adjusted to suit the requirements for the simulation work. The number of concurrent users is adjusted to achieve the required load on the network. The simulation work only considers the OFF state (comfort noise) and ON state (for 12.2 kbit/s) for the AMR codec. 

The data traffic model was derived from TR 101.102 v3.2.0 for World Wide Web browsing, and adjusted to suit the requirements for the simulation work. Again the number of concurrent users is adjusted to achieve the required load on the network. A packet call refers to the arrival of a number of packets within a session, and a Radio Access Bearer is maintained for the duration of the session. 

The main focus of the work is to compare the performance of various options for the Transport Network Layer. Hence some aspects of the processing in the RNC have been simplified for the simulation work. Performance results will be derived for various protocol options and compared to an AAL2/ATM Transport Network Layer as a reference. 

Various mixtures of voice and data traffic flow are being be simulated for various loading levels on the Transport Network in terms of the number of users supported. The most important performance criteria are delay and link utilisation. The delay figures contain the packetisation delay, the queuing delay at the transport level and the transmission delay from the RNC to Node B. Confidence intervals shall be calculated based on the results of several independent simulation runs.

Summary of IP protocol stacks being simulated

The companies involved in the simulation work (Alcatel, Lucent, Motorola, Siemens) are considering the performance of the following protocol stacks for the Transport Network Layer over Iub in their simulation programmes. Note that AAL2/ATM is used as a reference for performance comparisons. 

	Protocol Stack
	Companies Simulating this protocol stack

	cUDP/PPPmux/HDLC
	Alcatel
	Lucent
	Motorola
	Siemens

	cUDP/PPP/HDLC
	
	Lucent
	Motorola
	Siemens

	TCRTP/HDLC
	Alcatel
	
	
	

	cTCRTP/HDLC
	Alcatel
	
	
	

	CIP/cUDP_IP/PPP/HDLC
	Alcatel
	
	
	

	LIPE/PPP/HDLC
	
	Lucent
	
	

	cUDP/PPPmux/AAL5/ATM
	
	
	Motorola
	

	CUDP/AAL2/ATM
	
	Lucent
	Motorola
	Siemens

	Reference Protocol Stack
	
	
	
	

	AAL2/ATM
	Alcatel
	Lucent
	Motorola
	Siemens


Technical Report from MWIF WG4 on “IP in the RAN as a Transport Option”

MWIF is in the process of developing a technical report MTR-066 on “IP in the RAN as a Transport Option in 3rd Generation Mobile Systems”, draft version 0.1.1 of this report is already available to members of MWIF. It is hoped that this report can be finalised at the next MWIF meeting in October 2000.

The main chapters of this technical report, MTR-006, are:

Chapter 1 : 
Introduction to the content and purpose of this report. 

Chapter 2 : 
References to relevant papers, specifications and reports

Chapter 3 : 
Definitions, Symbols and Abbreviations 

Chapter 4: 
Overview of IP in RAN as Transport and  the work described in the report

Chapter 5 : 
Radio Access Networks Architectures as a description of the current RAN architectures within 3GPP, 3GPP2 and other mobile systems. This describes current interfaces within these mobile systems were IP transport networks might be applied.

Chapter 6 : 
Transport Network Requirements as the requirements placed on the transport network by the Radio Network Layer, operator requirements, etc.

Chapter 7 : 
IP Transport as a summary of the IP networks and protocols from standards (e.g. IETF) with brief comments as to the benefits they might provide to support transport over RAN interfaces.

Chapter 8 : 
IP based RAN Transport Network as various solutions to the way in which IP networks and protocols might be used to support transport networks within various RAN architectures. 

Chapter 9 : 
Traffic, Network and System Models as a description of the models developed to support the evaluation and simulation of various IP networks and protocols. 

Chapter 10 : 
Performance of IP in RAN as Transport as the results of the evaluation, simulation and comparison of various IP network and protocol options. 

Chapter 11 : 
Recommendations from this work 

Chapter 12 : 
Future work
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