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1. Introduction

This contribution describes four alternatives for the protocol stack of the Iu interface for the IP domain. A fifthalternative is added that shows a unified protocol stack for signalling transport for both the IP and the PSTN/ISDN domains. The pictures show the PSTN/ISDN and the IP domain together in an attempt to capture the overall picture and help the discussion.

2. Protocol Stack Alternatives

2.1 Alternative 1
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Figure 1: Iu interface Protocol Stack (Alternative 1)

Figure 1 shows the first alternative for the Iu interface protocol stack. Both the PSTN and the IP domain are shown and both of them are divided into User and Control planes. The main characteristic of alternative 1 is that RANAP protocol goes directly over TCP/IP connections through the RAL layer. RAL stands for RANAP Adaptation Layer; a simple proposal for the RAL specification is shown in [3]. The RAL as described here is different from the one described in the Motorola contributions in that it uses standard TCP connections and incorporates a simple state machine to handle connection management. As outlined above, standard TCP shall be used to carry RANAP messages. An appropriate framing mechanism is provided by RAL. 

RAL will provide RANAP the following services [2]:

· Reliable transfer of control plane signalling messages in both connectionless and connection oriented mode

· Flow control and sequence control 

· Independent connections management to distinguish individual UEs

· Supervision of the UE connection, provision of connection status information to upper layers for individual UEs

· Routing and networking functions

· Redundancy in the signalling network

· Load sharing and load balancing functions

As it can be seen in [3], RAL includes only a limited subset of the services provided by SCCP. In fact not all of the SCCP services are necessary when a reliable streaming service, like the one provided by TCP, is guarentedd by the signalling bearer. 

The advantage of this proposal is that the RANAP specification is kept entirely within 3GPP and use of RANAP does not have to rely on protocols defined elsewhere and partially outside direct control of 3GPP. Use of TCP/IP protocol may require the assignment of a specific protocol port number by the Internet Assigned Network Authority (IANA). However this is not strictly necessary and may be avoided if proper mechanisms for the dynamic port number assignment are developed within RAL (e.g. in case of connection re-establishment or connection break down etc..).
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Figure 2: Iu interface Protocol Stack (Alternative 2)


Figure 2
 shows alternative number 2. This alternative corresponds to the one described in [1] and makes use of the Multi Data network Tunnelling Protocol. It also requires an adaptation layer between RANAP and MDTP. This adaptation layer should be part of the Iu reference point specification and as such is under the domain of 3GPP. Besides the fact that the principles of this proposal are equivalent to the ones included in alternative 1, we think that the major drawback is the use of a protocol described in an Internet-Draft. Internet Drafts have only limited validity and may be replaced or superseded by other drafts. It is in fact inappropriate to use Internet Drafts as reference material or to cite them other than as ‘work in progress’. 
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Figure 3: Iu interface Protocol Stack (Alternative 3)


Figure 3
 shows alternative number 3. SCCP is used on top of the classical broadband signalling stack for B-ISDN. Besides the fact that operators have to account for a replacement of the current SS7 stack in use of narrow-band signalling, the use of a complete SS7 for a point to point link (Iu interface) is not fully justified. Most of the functionality of MTP-3b is not necessary in such an environment and the complexity will raise the cost of the signalling stack bringing no apparent benefits.

Moreover it is very likely (and advisable) that the IP domain implementation will make use of standard IP equipment and protocols to handle and manage data sessions. It is very unlikely that those equipments will incorporate broadband SS7 stacks. 
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Figure 4: Iu interface Protocol Stack (Alternative 3)

The alternative shown in Figure 4 includes a standard SCCP layer together with an SCCP Adaptation Layer (named SAL in the picture) between RANAP and TCP/IP.  Again, the principles of alternative 4 are similar to those included in alternative 1, the main differences being the use of a complete SCCP stack. As detailed in [3] only a subset of the standard SCCP functionality is necessary when the signalling bearer is based on TCP.  In alternative 1 the necessary functions from SCCP are implemented as part of the RAL layer.

2.5 Alternative 5
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Figure 5: Iu interface Protocol stack  (Alternative 5)

Alternative 5 uses a common TCP/IP signalling mechanism for both packet/cirtuit domain etc. etc. RAL is used for both the IP and the PSTN/ISDN domains. The approach has the advantage of providing a single protocol stack for signalling across the Iu interface, simplifying the overall implementation efforts at both sides of the Iu.

3. Conclusions

The document shows five possible alternatives for the Iu interface protocol stack with emphasis on the IP domain. It also hints that use of TCP/IP as a signalling bearer for the IP domain instead of SS7 makes sense and that the complexity of a full SS7 stack across the Iu interface seems not justified.

On the basis of previous and consolidated experience Lucent belives that the use of alternative signalling bearer to SS7 (specifically TCP/UDP/IP) is technically feasible and also has adavantages to operators and manufacturers. Moreover it is worth noting that a number of initiatives have already been started by different standard organisations aiming at the specification of methods to transport time critical applications over IP networks. 3GPP should not ignore these initiatives during the UMTS specification phase. It is however true that SS7 is a consolidated and well-known technology. It has been succesfully used for years by operators (both fixed and cellular) and an extensive knowledge base exist around it.

Even so Lucent believes that Alternative 1 should be the solution adopted for the Iu interface, alternative 5 would be a nice solution as it uses a common signalling structure for both circuit and packet but this might overturn decisions already agreed upon.

4. Actions

The following working assumption is added to chapter 6.2 of 23.30.

5) The Signalling plane for the IP domain over the Iu interface is based on TCP/IP. An adaption layer RAL is required between RANAP and TCP/IP.

In addition to that, the protocol stack shown below should be included in [4]. Specifically two new sections in [4] should be created as described below:

5.2.1 SS7 Signalling Bearer

[to include current figure 1 in S3.12 and accompaining text]

5.2.2 TCP/IP Signalling Bearer
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Figure 2: TCP/IP signalling bearer of RANAP

[to include the accompaining text as referenced in the conclusion of [3]]
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