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Introduction
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�Scope

This document is examining issues related to the evolution of the GSM platform towards UMTS with the overall goal of fulfilling the UMTS service requirements, the support of the UMTS role model, support of roaming and support of new functionality, signalling systems and interfaces.



References

This ETS incorporates, by dated and undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to this ETS only when incorporated in it by amendment or revision. For undated references the latest edition of the publication referred to applies.



ETSI TC-SMG UMTS 22-01: "Services Principles"

Definitions and abbreviations

Definitions

The following documents have been introduced within this document.

BSS: it includes all the pieces of equipment needed to perform RAN functionality. If considered as black box; its physical implementation can make use of one or several network entities and its boundaries are the Uu interface on the User Equipment side and the Iu interface on the network side.

NSS: is a network switching subsystem with the necessary functionality and/or potential to support, in a uniform manner, the whole set of UMTS services (available to)/(accessible by) fixed and mobile subscribers. A mature UMTS NSS will satisfy the UMTS service requirements without any limit. Its boundaries are the Iu interface on the Access Network side and any kind of NNI (Network to Network Interface) towards other compatible networks (e.g. GSM, ISDN, PDN ) on the opposite side. �The UMTS NSS term is used to address any network respecting the above-mentioned characteristics whatever its origins or whatever network it is evolved from (e.g. GSM/UMTS CN, ISDN/UMTS CN, PDN/UMTS CN).

GSM PLATFORM: GSM Core network (MSC, GSN, HLR,VLR etc) + SIM

Abbreviations

For the purposes of this ETS the following abbreviations apply.

Differences between second and third generation systems.

This chapter highlights some of the differences between 2G and 3G systems (i.e. new functions required for UMTS when compared with GSM)



Support of multimedia services

One of the most important requirements for UMTS is the capability of supporting multimedia services. Two requirements for an efficient support for multimedia applications, which currently can not be achieved by GSM, are sufficient bandwidth allocation and flexibility of bearers.



The bandwidth requirement relates to the transport technology used on (both the radio and network sides). In particular switching and transport capabilities within the network must be able to support, in an efficient and flexible way, air interface rates of at least up to 2 Mbit/s. It is unlikely that a 64 kbit/s based switching system will be able to do this in the most efficient manner.

Separation of call control from connection and bearer control. This is an important requirement to satisfy the concept of Quality of Service for media components: a call/session may use various connections at any one particular instant (making use of one or several bearers). It should then be possible to add or remove bearers during such a call in order to cope with user needs or problems on the radio path. (Ref. ETS 22.01 Service Principles)

Support of services requiring variable bit rate

If a number of applications use VBR data flows then packet transfer mode  on the radio and network side has to be considered in order to make efficient use of resources.

If packet transfer is allowed on the radio side, a finer degree of location management is/may be needed for radio resource optimisation (if only the LAI is used as in GSM, packets addressed to one single mobile terminal would need to be broadcasted over its entire Location Area; a new routing concept playing a similar role to the  GPRS routing area is then needed).These additional Radio Resource/Mobility  Management functions could be located in the Radio Access Domain, containing data strictly related to the access techniques that could be hidden from the serving network.



Standardised capabilities for supporting services (instead of standardised services as in GSM)

This is one of the basic requirements in ETS 22.01. To cope with future market needs, it is best to standardise service capabilities. Probably the best way to achieve the standardised capabilities and provide a flexible and time-proof system is by trying to define Application Protocol Interfaces. These could be used by many services instead of trying to hypothesise what the future services might be and rigidly defining these services. Additionally, this will reduce the time required to deploy new services in the network.



New Handover functionalities

The radio access network has to be capable of connecting to a variety of existing core networks. This leads to a requirement that the GRAN will be allowed to connect with existing CNs. There will be the need to support new Handover functionalities between UMTS and  2G systems.

The support of multimedia services and the separation of Call Control and Connection Control (many connections: telephony, video, data could be associated with one single call and handed over separately), together with a micro or pico-cellular environment will cause increased complexity of Handovers compared with GSM.



It would be useful to provide new procedures in UMTS in order to make handover a totally Radio Resource Management procedure fulfilled as far as possible by the BSS without the intervention of the NSS part. The proposed interconnection of BSSs to allow for handover streamlining could be a step in this direction. (This may be difficult when performing hand-over between different environments, and a traditional GSM-like handover procedure is likely to be used in this case).

If the handover mechanisms can be kept entirely within the access network then this would allow for an independent evolution of access and core networks.

It is likely that the network performance during handovers will be increased by restricting handover to the access network, leaving the core Network to deal with the Streamlining procedure without any real-time constraints. (In the case of a successful GSM inter-BSC handover, eight messages are exchanged real time on the A interface between the MSC and the two BSC; if Streamlining is used, this could be potentially reduced to two messages (Streamlining Request - Streamlining Acknowledge) with a significant  saving in the signalling overhead.

Support of the Virtual Home Environment concept

 A set of tools that enable a more flexible service creation environment, faster deployment of new services, and service differentiation. The VHE concept will ensure a uniform appearance, or presentation, of services, features and tools to a service user, or subscriber, in an identical manner independent of serving network or location. 

Capabilities of GSM Phase 2+ architecture

GSM Phase 2+ architecture

For a description of the GSM phase 2+ architecture the reader is referred to TS GSM 03.02.

Key features of GSM Phase 2+ architecture

Key features of the GSM phase 2+ architecture with respect to UMTS are listed in the following sections.

CAMEL

TBD.

GPRS

GSNs may be based on a variable bit rate packet-switched architecture.

There is not a one-to-one relationship between an MSC area and GSN area. For example, a PLMN with 10 MSCs may only have 1 GSN. GSNs may be added in line with traffic growth.]

A high speed packet-switched multiplexing backbone may exist between GSNs. The network service shall be based on the Internet protocol. The underlying layers are not specified and may be based on ATM, Frame Relay, X.25 and so on.

The GPRS Tunnelling Protocol (GTP), operating between GSNs, allows the subscriber to invoke one of 4 traffic classes per communication; a subscriber may have many communications in operation simultaneously between GSNs.  Therefore, the GPRS network subsystem may support ATM-like classes of traffic (table 1).





Table 1: Possible Traffic Classes between GSNs (taken from ATM)



�Class A�Class B�Class C�Class D��Timing Sensitivity�Yes�No��Bit Rate�Constant�Variable��Connection Service�Connection-oriented�Connectionless��

[Editors note: I am not sure if this table has been agreed for inclusion, but I have included it just in case]

Two NSS to BSS interfaces are supported. The A-interface is based on an ISDN 64kbps per user trunking structure. The Gb-interface is based on Frame Relay.

Shared IWF

The Shared IWF “Server” provides IWF services to a number of MSs. The MSC is used as a service routeing node.  Several MSCs may access the same IWF server at the same time. 



SIM Toolkit

TBD 



Evolution Scenarios

In the following chapters possible evolution paths from GSM towards UMTS are given. 

The starting point in 2002: UMTS Phase 1

When UMTS Phase 1 will be ready for operation in 2002 it is very likely that the UMTS Terrestrial Access Network (UTRAN) will be interconnected with the GSM NSS. This is at least true for a scenario where the initial deployment of UTRAN will cover isolated islands (e.g. city centres, business areas, industrial plants, etc) while the overall (international) coverage will be provided by the GSM2+ infrastructure. This situation is given in figure � REF step_1_2002 \* MERGEFORMAT �111�.

� EMBED Word.Picture.6  ���

Figure � SEQ fig�11�:  Interconnection of UMTS AN and GSM NSS via IWUs

Opportunities

The approach depicted above makes sure that there will be a broadband radio access to the IP-world for both the Internet and intranets. Still the problem remains how to handle real multimedia including different logical bearer for different media components, dynamic bearer release/re-negotiation etc.

Related Actions

For the interconnection as shown in figure � REF step_1_2002 \* MERGEFORMAT �111� the necessary modifications to the A and Gb interfaces needs to be identified and specified to make operations in 2002 happen. This is completely in line with the UMTS Phase 1 as described in the UMTS Baseline document [UMTS 30.01v3.0.0].

It is still to decide whether it is desirable to upgrade the A/Gb interfaces inside GSM so that the GSM NSS-BSS interconnection could also benefit from the modifications needed for these interfaces when UTRAN is deployed.

Note: It needs to be checked whether Gb can provide at least services as proposed/requested by MPEG [SMG3 97S161] to efficiently provide multimedia services.

The next step (UMTS Phase 2?)

Scenario 1: Introduction of a UMTS Core Network

In order to provide real multimedia opportunities for the UMTS customers, the UMTS CN will be deployed (see figure � REF step_2_UMTS_CN \* MERGEFORMAT �222�). It will provide the separation of transport (e.g. transmission and switching) and services (e.g. mobility, service intelligence). Additionally it will offer advanced and integrated service control and management by service intelligence which will then be available in both the telecommunication's (e.g. using developments of MAP, INAP, ISUP) and the information technology's world (e.g. using developments of CORBA, TINA).

However, the UTRAN remain connected to the GSM NSS via IWUs. It is reminded that these IWUs do not serve as interconnection units between the GSM BSS and the UMTS CN.

It is seen sufficient to rely on the mobility services already provided by GSM2+ and to expand them as necessary. This will give customers easy access to the worldwide mobility offered by GSM's roaming mechanisms and exploit fully the capabilities of UMTS services based on the same mobility management.

� EMBED Word.Picture.6  ���

Figure � SEQ fig�22�:  Introduction of a UMTS Core Network

Opportunities

The UMTS Core Network provides the complete set of UMTS services. It is connected to the UTRAN via the Iu, i.e. without an interworking unit.

The advanced Multimedia capabilities will make sure that these services will most efficiently transferred. Furthermore, the capabilities of the UMTS CN will ensure easy and flexible service creation, management, control and execution. It is highly desitrable to integrate the services with TMN/O&M in order to offer operators and service providers an easy and efficient way of operations.

Related Actions

The internal structure of the UMTS CN still needs to be defined. It should take into account the separation of transport (e.g. transmission and switching) and services (e.g. mobility, service intelligence) on the one hand and the integration of TMN/O&M with the service intelligence on the other hand.

Guidance from MoU GSM 3GIG should be sought [TG.3x].





{The following chapter will attempt to discuss questions which have an impact on evolution of the GSM platform. The questions are only samples with contributions invited. The evolution should take into account the differences detailed in chapter 4.

What changes if any, are required to the GSM platform to support UMTS?

What transport/switching technologies should be considered?

Is evolution of CAMEL the way forward for UMTS?

What are the key technologies which will have a major impact on the evolution?

How will subscriber/user data be handled?

The GSM-UMTS core network shall support GSM BSS!

The GSM-UMTS core network will support UMTS access network.

How will transcoding evolve?

How could packet and circuit switched data be combined to support multimedia services?}

Interoperability between GSM and UMTS

Handovers between GSM-UMTS and GSM

Roaming scenarios

How is seamless roaming between GSM and UMTS to be achieved.�
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