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1. abstract

This contribution proposes that SCCP-User Adaptation protocol (SUA) is used in Rel5 UTRAN as the adaptation protocol for all SCCP Users. In Rel5 CN it is proposed to allow both SUA and MTP3-User Adaptation protocol (M3UA).

2. Discussion

There has been a lot of discussion about the adaptation layer protocol alternatives in UMTS Rel5 standardisation. The intention of this contribution is not to repeat the argumentation made in earlier contributions, but to emphasise some aspects that may not have been covered so far.

2.1 Role of IP transport in earlier UMTS releases

IP based signalling bearers were introduced in UTRAN Rel99 Specifications as an option in Iu-PS and Iur interfaces. Back then in 1999 MTP3-User Adaptation protocol (M3UA) was the only adaptation layer that was known (work about to start in IETF SigTran WG) and considered applicable for UTRAN needs, both from the technical and from the schedule point of view (Rel99 target date 03/2000). Consequently M3UA/SCTP was taken in as the IP signalling bearer. 

In Rel4 the next step was taken in the UMTS evolution towards IP networking; IP signalling bearer was introduced as an option also in the Core Network. In Rel4 IP was also introduced in Nb interface as an option to ATM/AAL2.

2.2 Role of IP transport in UMTS Rel5

In UMTS Rel5 the role of IP transport is further strengthened. Now the IP transport option is introduced in all interfaces and on both User and Control planes. Only in Rel5 based networks there is the possibility to apply IP transport as the sole means of tranport in UMTS, both in UTRAN, where even Iub is now IP based, and in CN. Consequently the UMTS Rel5 is considered the first all-IP UMTS release. The objectives of the IP transport option in Rel5 UTRAN has been documented in TR25.933. The same justification is well applicable to CN as well. 

It is anticipated that with the all-IP transport a UMTS operator can gain benefits both in being able to use its IP infrastructure for UMTS transport and to share it with other purposes and in being able to use well established networking, network management and routing principles that are already available in IP networks of today. No longer does an operator need to have ATM transport in order to operate its UMTS. These benefits are available both in UTRAN and in CN. The following figure illustrates the steps of evolution there has been so far in the standardisation of UMTS in 3GPP.


Figure 1.  IP transport in UMTS - from early days to all-IP

There are a couple of remarks to be made from the figure:

· From an operator's viewpoint the network deployment may start from any of the steps depicted in the figure; some may start the initial roll-out based on Rel99 and never switch to IP transport while the other may start from Rel5 all-IP.

· The IP evolution in networks is not expected to happen overnight but it most likely happens gradually. First there are islands of IP somewhere, where the operation conditions favour it. For example a Radio Network System can be such an island. 

· In order to allow multi-operator interoperability, the interworking between the evolution steps need to be provided by the corresponding evolved UMTS Release. This is essential in CN where communication takes place in multi-operator environment (roaming).

2.3 Available options for rel5 IP transport

Today the two SigTran protocols that are applicable for UMTS are MTP3-User Adaptation protocol (M3UA) [1] and SCCP-User Adaptation protocol (SUA) [2]. Currently neither of the protocols is available as a standard (i.e., as an RFC). As a conclusion no two complete and interoperable M3UA implementations or SUA implementations can be assumed to exist today, irrespective of the UMTS releases and the presence of M3UA is Rel99 and Rel4. So no "legacy burden" exist either, as far as the two adaptation protocols are concerned. According to the planned schedule of the two protocols, SUA will be available as an RFC by the end of 2001 while M3UA is expected to get an RFC status in the early 2002. From the protocol implementation and testing viewpoint the earlier the stable standard is available the better it is. This is true both for equipment vendors and for network operators. In this respect SUA has a small schedule advantage over M3UA. This is irrespective of M3UA's presence in earlier UMTS Releases.

In the UMTS Core Network there is an application protocol Bearer Independent Call Control (BICC) that is an MTP-3 User instead of being an SCCP User. Thus SUA is not applicable for this protocol while M3UA is. However, for the transport of BICC there is also the option of Signalling Transport Converter available. The corresponding ITU-T Recommendation Q.2150.3 [3] is in principle complete today, but it is only waiting for the updated SCTP (fixed checksum algorithm) to be used as a reference in the approved Recommendation. So the presence of BICC in UMTS Rel5 does not neccessitate M3UA. 

2.4 Pros and Cons of the two adaptation layer protocols

As it was explained in section 2.2, the UMTS Rel5 is considered an important milestone in the evolution of IP transport in UMTS. Only then there is IP transport available everywhere, both in CN and in UTRAN, and both in Control plane and in User plane. This is not to say that the IP transport would not evolve still, but only from the Rel5 on the operator is enabled to deploy all-IP UMTS networks instead of being forced to use AAL2/ATM transport for its ser plane. It is reasonable to expect that the evolution will continue after Rel5, at least horizontally when all-IP gains more popularity and wide-scale deployments start appear. This evolution aspect is a fundamental one and it needs to be taken into account in the specification work of the Rel5 IP transport. While in Rel99 the question was how to make IP signalling bearers work in UMTS with the available options, the baseline of the definition work in Rel5 should address the challenge of how to make IP transport work in most efficient way, enabling the efficient utilisation and operation of all-IP networks.

Here comes one of the key justifications for SUA. As it has been explained in RC-010004 submitted to this meeting and in some earlier contributions, the SUA of the two discussed adaptation protocols is the one intended from the beginning to peer-to-peer communications in native IP environment. In section 2.2 of this contribution it was emphasised that in the course of evolution each new step needs to be able to interwork with the previous steps. Only this way the evolution is smooth and without any points of discontinuity. As it has been explained in detail in contribution [4], the interworking of SUA with earlier releases is not an issue that would prevent its use. In the UTRAN that is generally considered a single operator environment, the interworking is an even smaller issue than in Core Network. This is for the reason that the network is under the control of the operator. In the Core Network the multi-operator aspect cannot be avoided because of the need for roaming between PLMNs. There the interworking is a matter of negotiation between the involved operators (what are the available protocols on each side of the interface, where is the interworking done, etc.). When a roaming agreement is done, the negotiations cannot be avoided, regardless of the interworking. It has also already been agreed in Rel5 work that a Signalling Gateway cannot be avoided as a network entity in UMTS CN, irrespective of the available SigTran protocols. Consequently there is an entity available in the network where the interworking between two SigTran protocols can also be carried out. 

Another distinctive difference between CN and UTRAN is that only in UTRAN the application protocols need both connection-oriented and connectionless transfer service while in CN only connectionless service is needed. 

The intention of this contribution is not to repeat the argumentation for SUA. For this reason the rest of the pros and cons of SUA are only shortly addressed below.

Pros

+ With elimination of SCCP there is one protocol less to be implemented in the UMTS all-IP node. It reduces the complexity of the network node (implementation&management) and therefore is expected to bring cost savings.

+ With SCCP/M3UA, the Signalling Point (i.e., node) is required to support different variants of SCCP if it has to inter-operate with different national systems. This problem is greatly reduced with SUA as there is no SCCP nor MTP-3 involved there.

+ SUA allows the IP network to route the signalling messages. This is an advantage of SUA (routed) over M3UA (Point to Point), especially so in the all-IP scenario as M3UA needs to be routed on Point Codes, while SUA messages can be routed using IP addresses.

+ SUA allows the message routing using Global Titles without involvement of Point Codes, while still allowing the use of Point Codes if needed for some reason. It is to be noted that the involved Application Protocols (SCCP Users) do not need Point Codes but PCs are there because of MTP-3.

+ SUA provides better scalability and flexibility for signalling network implementation in wide-scale deployments compared to M3UA. M3UA overlays a hop-by-hop, connectionless protocol mechanism over an end-to-end, connection-oriented protocol (SCTP/IP). The result of this leads to flexibility and scalability issues.

+ The powerful end-to-end addressing and routing capability of SUA reduces the signalling transfer latency.

+ The M3UA nodes need to be addressed by Point Codes at M3UA layer and by IP addresses at IP layer. With SUA each IP node may not consume scarce Point Code resources in all-IP case. Additionally, in the all-IP network, the network operators are not required to allocate, assign and administer Point Codes to network nodes. This is expected to bring cost savings.

+ There are some function redundancies in SCCP/M3UA/SCTP stack, e.g. message segmentation and reassembling mechanism are specified at both SCTP layer and SCCP layer. SUA removes some of the functional redundancies, thus better utilizing network and processing resources.

Cons

· SUA does not support MTP3-User protocols such as BICC. It is to be noted that in UTRAN there are no MTP3-User protocols. In Rel5 CN there are at least two alternatives for BICC, one is to use M3UA/SCTP and the other is to use STCSCTP/SCTP.

· Interworking between SUA and SCCP/M3UA needs to be introduced. Between an operator who has deployed an M3UA-only network and an operator who has deployed an SUA-only network, interworking can be done via the Signaling Gateways that are used to interwork with the legacy SS7 network (non-IP). Alternatively, the SUA operator should provide the means to interwork. Note: Generally a UTRAN is a single operator environment while in CN the multi-operator aspect needs to be taken into account.

· Some operators may wish to use common principles for network planning, network management and network operation as for the MTP network.  However, it has yet to be shown that administering an M3UA/SCTP/IP network would be similar to an MTP3 network.

Neutral

+- For point-to-point links, M3UA allows for IP routing between the signalling endpoints, as does SUA.

As a conclusion it is stated that in all-IP environment SUA has a significant benefit (cost, efficiency and operability) over M3UA. In heterogenous environment the backwards compatibility of SUA towards interfaces based on earlier releases need to be provided in a Signalling Gateway. However, as the Signalling Gateway is needed in UMTS irrespective of SUA, and as the SG functionality of SUA towards SCCP has been defined as part of SUA [ref. 4 for details], this aspect cannot be considered a significant drawback. This is especially so when considering the evolution aspect of IP transport in UMTS beyond Rel5.

3. proposal

In this contribution the benefits of SUA in Rel5 have been explained. It was shown that in IP based UTRAN the benefits of SUA are significant compared to M3UA. It was acknowledged that in the Core Network the introduction of SUA in Rel5 mandates the interworking functionality towards earlier UMTS releases. It was also acknowledged that in the Core Network there is BICC protocol that cannot be conveyed by SUA. Moreover, in UTRAN not only connectionless but also connection-oriented service is needed. In these respects UTRAN and CN are different environments. In order to allow an operator to take full benefit of its IP based UTRAN and simultaneously to allow the operator to evaluate himself the importance of SUA efficiency compared to other distinctive aspects of CN, the following two proposal are made:

1) In Rel5 UTRAN, SCCP-User Adaptation protocol (SUA) is the only adaptation layer to be used for RANAP and for RNSAP

2) In Rel5 CN, SCCP-User Adaptation protocol (SUA) and MTP3-User Adaptation protocol (M3UA) are available as options for all SCCP User protocols.

The first proposal is to be documented in TR25.933 by TSG-RAN WG3, in its corresponding Agreements section and the second proposal is to be documented in the corresponding place in TSG-CN WG4 documentation.
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