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1. Abstract

Currently there are two alternatives identified for the Radio Network signalling bearer in Iu and Iur for the Rel5 IP transport option [1, section 6.7].  These alternatives are SCCP/ M3UA [2] and SUA [3]. In this contribution the comparison is made between these two protocols. 

The identified benefits of SUA are considered significant enough to make SUA the preferred radio network layer signalling bearer in Iu and Iur in Rel5 IP transport option. The Iub interface is not covered in this contribution.

2. Discussion

The application of Stream Control Transmission Protocol (SCTP) [4] in UMTS requires an adaptation layer between the application protocol (RANAP, RNSAP) and the SCTP. In IETF there are two working group drafts available specifying the adaptation layer for SCCP User protocols, the MTP-3 User adaptation (M3UA) and the SCCP User adaptation (SUA). 

M3UA has just finished its last call in the SigTran WG of IETF. The M3UA bake-off was arranged on the second week of may, 2001. M3UA is expected to be re-issued shortly after the bake-off. A new version of SUA is issued on week 20, 2001. This is the version to be commented in its last call (According to the editor of SUA it will pickup all of the changes from the next version of M3UA where applicable.) Both M3UA and SUA should be RFCs by the next IETF meeting (IETF#51 in August).

The following figure shows the signalling bearer stacks based on these two alternatives.
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The SCCP User in the figure refers to an application protocol that is expecting SCCP-like services from its signaling transport. In the context of this contribution RANAP and RNSAP are such protocols. The figure implies that from the signalling bearer user viewpoint both alternatives are offering similar services and the same level of reliability and redundancy. The figure also shows the fundamental difference between the two alternatives: In case of M3UA the SCCP protocol of the Signalling System #7 Network Service Part [5] is to be implemented in addition to the adaptation layer itself. 

In the TSG CN there is a Technical Report [6] available covering the issues related to the application of SUA in the Core Network for MAP and CAP. All interested parties are encouraged to study the TR. Many of the covered issues there are applicable for UTRAN as well. 

In the following a comparison is done between the SCCP/M3UA and SUA to highlight the most significant differences between the two.

2.1 Protocol stack implementations

From the adaptation layer implementation viewpoint the following can be said:

· M3UA has been designed to provide MTP services for SCCP. Together SCCP, M3UA and SCTP provide the signalling transport services expected by the SCCP User.

· SUA has been designed to provide, together with SCTP, the services expected by the SCCP user.

· SUA has been designed to be a modular protocol, implemented as protocol elements. The structure of SUA aims at flexibility in implementations allowing its use in diverse operating environments and under varying service requirements (i.e., capability subsets). M3UA does not have similar structure but it is tied to the SS7 requirements.

· In terms of lines of code it has been estimated that SUA is about 2/3 of the size of M3UA. This estimation does not include the SCCP protocol that is needed for M3UA. Consequently the SCCP/M3UA is a considerably larger implementation than SUA.

2.2 Addressing principles

Because of its roots in SS7, the addressing principles of M3UA are according to SS7 Network Service Part. In case of SCCP/M3UA/SCTP the addressing is done as follows: First the SCCP performs the Global Title Translation for the address it gets from the application protocol (e.g., E.164&SSN) to resolve the associated SS7 Signalling Point Code. Then the SPC is passed to M3UA that maps it to an IP address and SCTP association. Once the SCTP association is determined, the signalling message can be passed to SCTP to be transported to its peer.

In case of SUA the addressing goes as follows: The SUA gets the address from the application protocol and performs the GTT to the corresponding IP address and SCTP association in one step. In case the application protocol is using IP address, the GTT is not needed at all. The Address Mapping Function of SUA can do both the conventional GTT as well as the direct translation from a Global Title to an IP address and also from a domain name to an IP address.

There are various ways how to provide the address mapping and translation services in SUA. They can be done locally or through a database access or as a combined implementation of the two [6]. 

From the addressing point of view both SUA and M3UA are SS7 compatible as far as the application protocol is concerned. However, as SUA has been designed to work in all-IP environment and without SCCP, it has enabled the streamlining of the address resolution/mapping principles compared to SCCP/M3UA.

From the network operations viewpoint the capabilities of SUA make it a simpler protocol, especially in all-IP environment. With SUA there is no need to assign Signalling Point Codes at all as long as there are no native SS7 nodes involved in the communications. Also the address resolution principles of SUA allow the same approach that is widely used in IP networks of today (DNS, ENUM service). This is a consequence of the design principles of SUA compared to M3UA. 

2.3 Interworking with earlier UTRAN releases

SUA is compatible neither with M3UA nor with SCCP/M3UA. The backward compatibility of SUA based UTRAN interface is to be provided through a dual stack implementation. That is, there needs to be a node in the network offering both SUA and SCCP/M3UA interfaces and the conversion between the two. Logically this is a Signalling Gateway function that can be implemented either as a stand-alone node or as part of any involved UTRAN nodes. The following figure shows the interworking principle.
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From the viewpoint of backward compatibility with earlier UTRAN releases where there is no SUA available, its introduction in Rel5 represents a point of discontinuity. However, as shown above the solution for the interworking is available as a dual stack node. All protocols up to and including the SCTP in the interworking node can be shared by the two interfaces. The modular structure of SUA further simplifies the interworking, allowing e.g, a capability subset to be implemented. 

The interworking between SUA and ATM based signalling transport requires a dual stack implementation as well. This is depicted in the figure below.
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3. conclusions

Based on the above comparison of the two signalling bearer alternatives it is proposed to include the SUA in Rel5 IP option. There was no single aspect found that would have supported the selection of M3UA, except the fact that M3UA is in the earlier releases of UTRAN. However, as the Rel5 is generally considered the first all-IP release of UTRAN, with IP transport only now in all interfaces and all planes, it is seen reasonable to take the step towards all-IP in signalling bearers as well. Let the adoption of SUA represent this step.

Iub interface was not covered in this contribution due to its potentially different characteristics compared to Iu and Iur.

4. Proposal

The first proposal is to add a new reference into the section 6.7.2 of [1] where the SUA has been introduced: 

[50]   3GPP TR29.903 (Rel5), Feasibility Study on SS7 Signalling Transport In The Core Network With SCCP-User Adaptation Layer (SUA) 

The second proposal is to include the following text and figure in chapter 7.6 Radio Network Signalling Bearer of [xx].

The signalling bearer for RANAP and for RNSAP shall be SUA/SCTP/IP on top of Datalink and Physical layers. 
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Figure YY.  Signalling bearer for RANAP and RNSAP.

The third proposal is to include the following text and figure in chapter 7.6 of [1] to cover the interworking of Rel5 IP option with earlier releases of UTRAN.

The interworking of Rel5 IP transport option with the earlier UTRAN releases is to be provided through a dual stack implementation as depicted in the figure below. 

The details of the dual stack implementation are out of the scope of this TR.
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Figure YY+1.  Signalling bearer interworking between the Rel5 IP option and the earlier UTRAN releases.
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Note: Both M3UA and SUA can share the same SCTP instance. 


They can even share the same SCTP association, if needed.














2(1)

