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1 Introduction

In TR 25.933 [ 1. ] currently 3 proposals are foreseen for interworking in section 7.9 "Backward compatibility with R99/Coexistence with ATM nodes". 

- (1) Dual-stack capability,
- (2) Interworking function, which is a logical part of the Rel5 IP UTRAN node, that enables each IP UTRAN node a 3GPP compliant Rel99/Rel4/Rel5 interface towards the UTRAN nodes having ATM transport option,
- (3) A TNL Interworking Unit present between the IP UTRAN Node and the ATM UTRAN Node.

The dual-stack solution for interworking provides some superior features with respect to the other proposed solutions. It does not introduce an extra node to be managed in the UTRAN backbone network, such as the separate interworking unit provided in solution (3), and it does not consume higher-layer processing capacity from another UTRAN-node, as in solution (2). In addition, it does not require the introduction of a new TNL-control protocol (IP-ALCAP) for ensuring ATM/IP connectivity. 

Therefore it is important to have the dual-stack solution applicable as widely as possible.

Recent developments in IETF, in the working group on Pseudo-Wire Emulation End-to-End (PWE3), have created a framework for providing ATM-connectivity in IP-based networks. It is based on tunnels for PWE3 encapsulations using IP (both versions IPv4 and Ipv6), L2TP, or MPLS. The charter of the working group mentions Dec. 2002 as Milestone for the ATM documents last call.

This feature of Pseudo-Wire Emulation allows to extend the applicability of the dual-stack solution (also) to IP-based nodes, deployed in networks where no ATM-connectivity is available. With the availability of the PWE-feature, the assumption at the end of section 6.10.2.1 stating that interworking between an RNC connected to an ATM-only network and an RNC connected to an IP-only network, is no longer completely correct. 

This approach is in full conformity with the general requirement expressed in [ 1. ], section 5.1 where it is stated that, whenever possible, IETF protocols should be used for the IP parts of UTRAN.

The interest showed by several equipment vendors, some of them already include this feature or one of its versions in early releases of their products, ensures that this attribute will be available in a wide range of network equipment.

2 Discussion

In the network, that is shown in Figure 3‑3 of TR 25.933 [1], some RNCs are pure IP based, some RNCs are pure ATM based and some RNCs are dual stacked. Assuming a network configuration where a pure IP based RNS borders on a pure ATM based RNS, the Iur interface between both RNSs must be supported.

A dual stacked RNC with an IWF in the middle would be able to communicate on both networks but would not be able to combine both parts of the network. In that case:

- either an interworking unit is needed 

- or a  solution to transport ATM-traffic through the IP-backbone. Such a solution, based on Pseudo-Wire Emulation, is provided below.

2.1 Interworking with Pseudo-Wire Emulation
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Figure 4. Interworking with Pseudo-Wire Emulation

A PWE-capable router, equipped with interfaces to both the ATM and the IP network, connects the ATM and the IP-backbone.  Through the IP-backbone between the dual-stack RNC-R5 and the PWE-router a tunnel is established for interconnection with RNC-R99. RNC-R5 communicates with RNC-R99 over its AAL2/AAL5 protocol stack, over PWE3 and over the tunnel through the IP-backbone. The tunnel, just as the PWE3-layer, terminates in the PWE-router, from where plain ATM-traffic is forwarded to RNC-R99 over the ATM-backbone. 

2.2 Drawbacks of TNL Interworking Unit

The first drawback is the implementation of a new IP-ALCAP protocol

The second drawback is the additional configuration aspects

The third drawback refers to implementation aspects. Indeed, such an IWU could be implemented as a separate node or set of nodes, or even could be integrated as a function in some RNC physical nodes at the border of ATM and IP backbones.

· IWU implemented as separate physical nodes is an expensive way to solve the problem.

· IWU implemented in some RNC physical nodes at the border of ATM and IP backbones means that such a RNC would act as a TNL relay node for other RNCs. As the protocol conversion stack is complex, it will generally not be implemented in interface boards but would require central processing. This would impact severely the processing power of the RNC physical node with traffic that is independent from that relay RNC, but depends on the load of other RNCs. This load cannot be controlled and can affect the RNC performance for its own UTRAN applications. This is shown in the next figure.
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2.3 Conclusion

Therefore, with Dual Stack and Pseudo-Wire Emulation solutions, all the configurations are now covered without the use of an IWU and IP-ALCAP, and drawbacks are minimised.

3 Proposal

It is proposed to agree to remove the scenario (3) " TNL Interworking Unit present between the IP UTRAN Node and the ATM UTRAN Node" in the appropriate specifications (TS 25.401; TS 25.420, TS 25.426).

If this is agreed, Alcatel will provide appropriate CRs at the next RAN WG3 meeting.
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