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1 Introduction

A basic requirement for the definition of the UTRAN IP transport option is, that both transport technologies (ATM and IP) can coexist within one network ([1], sec.5.5). Section 6.10.1 investigates multiple mechanisms that promise to enable this coexistence. This contribution discusses the interworking task in more detail, compares the different solutions and tries to come to a conclusion.

2 Discussion

Necessity for a transport network control protocol

Some parties questioned the necessity of a transport network control protocol (IP-ALCAP) to perform the interworking task properly. The technical report states that one possible solution for interworking is dual stack operation within one node. For this case an IP-ALCAP is not needed. However, it is also stated within the report that where nodes do not support both types of interfaces an interworking function is needed. As shown in the study area (sec. 6.10.2.2 ff.) a transport network control protocol is needed to operate that interworking function. This IP-ALCAP has to fulfill a similar task within the IP based network as ALCAP ([2]) does in the ATM based network.

There are some cases where dual stack operation is not possible or not suitable. Assuming a network that is split in two parts: one IP network and one ATM network part. It is very likely that an RNC within the IP network needs to communicate with an RNC within the ATM network part. For topological reasons it may be impossible or not comfortable to extend the IP network up to the ATM node or the ATM network up to the IP node. In such an scenario an interworking function is necessarily needed. 

Additionally, many of the rationales for IP transport are decreased when dual stack operation is used (see rationales for IP transport ([1], sec.4.2)):

· Equipment cost will increase instead of decrease (rational #2) when the network within one area has to cover not only one but two transport technologies.

· Operation and management costs will also increase instead of decrease (rational #4) if not only one transport technology per node has to be configured but two.

· Although both technologies provide the opportunity to use transport resources in an efficient manner (rational #5), the overall efficiency when providing both technologies at the same time will be in most cases much worse than providing only one.

From what was said above, it can be concluded that most of the merits of an IP transport take effect in a pure IP environment only. For that reason interworking by use of an interworking function provides a strict separation of the different network parts and gives an operator more flexibility and allows him to profit from IP technology. 

Necessity for a standardized transport network control protocol

In general, operators use equipment from different vendors within their network. Any vendor is free to provide his own interworking solution, as the interfaces are well specified for both types of transport technology. There may be some vendors that provide their customer’s with smart interworking products that allow them to gain from the flexibility of pure IP transport networks by use of interworking functions. However, as said before, to operate these interworking functions a transport network control protocol (IP-ALCAP) is needed. This protocol can be a very simple one that can be directly derived from the ALCAP protocol that is already in use in the ATM based UTRAN. If the protocol is not specified every vendor will come up with his own solution. In the report are already three solutions. Drawback for the operator is, that he has to buy, manage and operate not only one but multiple interworking functions from different vendors. Additionally, much of the flexibility is lost. As this protocol is a very simple one, the effort for specification is low but the gain for an operator is high. 

Issues on the choice of an IP-ALCAP

As we have seen, interworking by use of an interworking function with a standardized transport network control protocol provides a lot of benefits to operators that are confronted with a mixed network topology. In the following several aspects on the choice of such a protocol are investigated. As a basis the discussion is made on the three proposed protocols: RSVP, SIP and enhanced Q.2630.x.

The technical report states in section 5.1 that ”whenever possible, preference for already standardized protocols should be” given. As this statement is made in the general requirement section it is valid for the general specification of the IP transport option where IP is the only transport technology. However, in the specific interworking case, where both types of technology come together a more serious decision has to be taken. 

The IP-ALCAP is needed on the interworking function as well as at the IP based node that needs to interwork. At least the interworking function has to support both: ALCAP and IP-ALCAP. But the IP based node can not be completely unaware of the ATM network. It has to manage A2EA instead of IP addresses and has to operate the IP-ALCAP, at least call and admission control are the same as in the ATM node. 

Within the interworking unit ALCAP (Q.2630.x) is needed towards the ATM side, towards the IP side either an enhanced Q.2630.x or a respectively IETF protocol is needed. When using the enhanced Q.2630.x the interworking function may work as a simple AAL2 Switch. That functionality is well known and specified and most vendors will implement it for their UTRAN ATM products anyway. Using SIP or RSVP introduces completely new protocols into the UTRAN. The signaling needs to be terminated at the interworking function and translated into Q.2630.x messages and vice versa. From the ATM point of view the interworking unit seems to be the endpoint instead of an intermediate switch. All in all this will increase the complexity of the interworking unit.

Also on the end-node the development efforts may be low, as IP products potential evolved from ATM products that have implemented Q.2630.x.

When using an enhancement of Q.2630.x the specification efforts are low, one additional information element added to the original specification may be sufficient. This parameter can be configured to be backward compatible with older nodes that may not understand that parameter. The specification work can be made 3GPP internal within a delta specification to the original ITU specification. 

Both other solutions (SIP, RSVP) need to specify additional elements, too. Within RSVP a new object, within SIP a new SDP container needs to be specified. 

SIP provides much more functionality than needed for this purpose. Therefore it has to be specified the minimum set of functionality that a node needs to support. RSVP has been developed to provide IntServ QoS within IP networks. When using RSVP as IP-ALCAP a lot of additional questions have to be clarified. (e.g. How does RSVP work together with other QoS mechanisms? How should ATM QoS be mapped to IntServ QoS?)

Q.2630.x was specially developed for its task, is a relatively simple protocol and fits also perfectly within the interworking scenario.

The following table summarizes most of the statements made above:

	
	Enh. Q.2630.x
	SIP
	RSVP

	IETF vs. ITU protocols
	For the special case of interworking no preference should be given to either side of protocols. 

	Specification Efforts
	Delta Spec.
	SDP container
	New Object

	Reflection of Interworking Task
	Best

(developed for exactly that task)
	Medium

(provides more functionality than needed)
	Worst

(developed for a different task. Interoperability with other QoS mechanisms unclear)

	Development Efforts
	Low

(enhancement to already developed Q.2630.x) 
	High

(introduction of a completely new protocol)

	Processing
	Simple

(AAL2 Switch)
	Medium

(Termination of Signaling)

	
	
	
	


3 Proposals

· It is proposed to include section 2 of this document to a new section 6.10.5.4 “Choice of transport network control protocol”

· It is proposed to add the following sentence to section 7.9:

Backward compatibility can be provided by either use of dual stack operation or by use of an interworking function. When using dual stack operation no further specification has to be done. 

There are some cases where dual stack operation is not possible or not suitable and interworking has to be done by use of an interworking function. To operate the interworking function within the IP network a transport network control protocol (IP-ALCAP) is needed. 

For the benefit of all operators that have multi-vendor equipment in their UTRAN the IP-ALCAP protocol is specified. The used protocol is an enhancement to the already used ALCAP protocol Q.2630.x. The enhancements are described within a 3GPP delta specification to Q.2630.x.
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