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This is a proposal for text on the ongoing work performed in the CN working groups. The intention has been go cover all work that is relevant considering Multi-mode UEs but some documents dealing with this subject might have been forgotten.

Additional references:

[18]
3G TS 23.009: “Handover procedures”

[19]
3G TS 23.022: “ Functions related to Mobile Station (MS) in idle mode and group receive mode”

[20]
3G TS 24.007: “ Mobile radio interface signalling layer 3; General aspects”

[21]
3G TS 24.008: “Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3”

[22]
3G TS 23.060: “General Packet Radio Service (GPRS); Service description; Stage 2”

[23]
3G TS 27.060: “Packet Domain; Mobile Station (MS) supporting Packet Switched Services”

[24]
3G TS 27.001: “General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)”

[25]
3G TS 27.002: “Terminal Adaptation Functions (TAF) for services using asynchronous bearer capabilities”

[26]
3G TS 27.003: “Terminal Adaptation Functions (TAF) for services using synchronous bearer capabilities”

The text proposal

7.3.1
CN1

The work in CN1 is concentrated around signalling aspects such as MM/CC/SM and signalling over the Iu-interface.

Work done during the CN1-meeting (ad hoc meeting on GSM/UMTS interworking) end of November 1999 were a list with tasks that needed to be completed for R99. The most important of them affecting the UE is how MS/UE classmarks shall be changed and the interworking of the classmarks in the network e.g. at handover, for a multi-mode UE. The discussion has been long and has resulted in the conclusion that the easiest way of implementing the functionality that a multi-mode UE informs the network about its capabilities, is that the classmarks for both GSM and UMTS are sent and stored in the network. This means that no new classmark especially designed for multi-mode UEs will be defined, but the UE and the network will have to store two classmarks instead.

Other interesting subjects on the list were:

· changes to modify GSM-MM+GMM to UMTS-MM+GMM+PMM,

· service continuity between GSM and UMTS, e.g. QoS mapping, handover,

· handling of identities as USIM may contain 3G-IMUI as well as a 2G-IMSI.

The work in CN1 does not affect the terminal itself but produces procedures defining behaviour in the core network that indirectly are related to the UE. One example of that are the handover procedures.

7.3.1.1 Handover procedures

In TS 23.009[18], the functionality for the core network for handover procedures is described. IN Ch. 5 the handover initiation conditions are described. 

“Handover may be initiated by the network based on RF criteria as measured by the MS or the Network (signal level, Connection quality, power level propagation delay) as well as traffic criteria (e.g. current traffic loading per cell, interference levels, maintenance requests, etc.).

In order to determine if a handover is required, due to RF criteria, it is typically the MS that shall take radio measurements from neighbouring cells. These measurements are reported to the serving cell on an event driven or regular basis. When a network determines a need for executing a handover the procedures given in GSM 08.08 [5] TS 25.303 [13], TS 25.331 [14] are followed.”

This section does not consider the case where the UE makes the decision about handover. This is a requirement from SA2 and is requested for certain PS services, see section 6.1.2.1. 

7.3.1.2
Functions related to Mobile Station (MS) in idle mode and group receive mode

TS 23.022 [19] are defining functions related to the MS in idle and group receive mode. In this specification only the GSM and GPRS MS are described. It does not say anything about a UMTS UE or if the modes are combined in one terminal. A quote from the scope states that:

“This TS gives an overview of the tasks undertaken by a GSM Mobile Station (MS) when in idle mode, that is, switched on but not having a dedicated channel allocated, e.g. not making or receiving a call, or when in group receive mode, that is, receiving a group call or broadcast call but not having a dedicated connection. It also describes the corresponding network functions. The idle mode functions are also performed by a GPRS MS as long as no dedicated channel is allocated to the MS. The idle mode functions are also performed by a CTS MS as long as the CTS MS is in manual mode GSM only or in automatic mode under PLMN coverage.

NOTE:
The term GSM MS is used for any type of MS supporting one, or combinations, of the frequency bands specified in GSM 05.05.”

This means that the functions for the GSM/GPRS part of an UE is specified for idle mode the network layer but the UMTS part has still to come.

7.3.1.3
Mobile radio interface signalling layer 3; General aspects

In TS 24.007 [20] the general aspects for layer 3 mobile radio interface signalling are defined. The beginning of the scope reads as follows:

“This Technical Specification (TS) defines the principal architecture of layer 3 and its sublayers on the GSM Um interface, i.e. the interface between Mobile Station (MS) and network; for the CM sublayer, the description is restricted to paradigmatic examples, call control, supplementary services, and short message services for non-GPRS services. It also defines the basic message format and error handling applied by the layer 3 protocols.”

The general aspects are described from the perspective of different types of MS/UE. The list of MSs considered is:

1. Non-GPRS

2. GPRS functionality of class A and B

3. GPRS functionality of class C

These division can be applied even for UMTS and it is not just the PS domain that is described, but the CS also, as it is the terminal categorisation from GPRS that is used.

Further on, the signalling procedures are described for different services in the PS domain. The four service cases described are:

1. for non-GPRS services:

2. for CTS services (in addition to non-GPRS services)

3. for GPRS services supporting Class C MSs :

4. for non-GPRS and GPRS services supporting Class A and Class B MSs :

7.3.1.4 Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3

TS 24.008 [21] are the stage 3 description of the core network protocols for mobile radio interface layer 3 procedures. The procedures currently described in this TS are for the 

· call control of circuit-switched connections, 

· session management for GPRS services, 

· mobility management and radio resource management for circuit-switched and GPRS services.

Even if no specific UMTS terminology is used, the functionality for GPRS is used for the UMTS case too. The whole document is considered for the combination of GSM MSs and UMTS UEs if nothing else is stated (e.g. GSM only). When talking about the PS-domain it is referred to as for GPRS. When using PS-services in GSM only, a GPRS MS may operate in one of the following MS operation modes, see 03.60 [22]:

-
MS operation mode A; 

-
MS operation mode B; or

-
MS operation mode C. 

As for packet services in UMTS only case, an UE attached to packet switched domain may operate in one of the following MS operation modes, see 23.060 [74]:

-
PS/CS mode of operation; or

-
PS mode of operation. 

In the PS-domain only the network modes I and II are considered as network operation mode III is not applicable for UMTS, see 23.060 [22].

7.3.2
CN2

This group is working with specifications for CAMEL/MAP. The assumptions for their work are that the work should not influence the behaviour of the terminal. Therefore no relevant documents for this work has been found.

7.3.3
CN3

This group is working with specifications for Interworking with external networks. The group itself are divided into two groups, one working with the circuit switched domain and the other working with the packet switched domain. For these domains, the implementation of services are studied and how interworking for the services can be done with other networks. Most work recently have been concentrated around the circuit switched services, e.g. the fax service.

7.3.3.1
Packet Domain; Mobile Station (MS) supporting Packet Switched Services

TS 27.060 [23] is the most important specification from this group that are dealing with the UE.

The scope of this specification reads as follows:

“The UMTS/GSM PLMN supports a wide range of voice and non-voice services in the same network. In order to enable non‑voice traffic in the PLMN there is a need to connect various kinds of terminal equipments to the Mobile Station (MS). The present document defines the requirements for TE-MT interworking over the R-reference point for the Packet Domain, including the protocols and signalling needed to support Packet Switched services, as defined in 3G TS 22.060 and 3G TS 23.060.”

A quote from the introduction reads as follows:

“This document defines the requirements for TE-MT interworking over the R-reference point for the Packet Domain, within the GSM and 3GPP systems. It is up to the manufacturer how to implement the various functions but this specification and existing 3G TS 27.001, 27.002, and 27.003 shall be followed where applicable.

It is the intention that the present document shall remain as the specification to develop a MS for support of Packet Switched services and its text includes references to UMTS/GSM standards.”

There are some common functions defined that are needed for all UEs supporting packet switched services. They are divided into Mobile Station Modes of Operation, Physical Interface and Terminal context procedures. The modes of operation defined are as described above in 7.3.1.4. A CS-mode of operation for a UMTS UE is out of scope for the document.

The specification is then divided according to functions that are needed to support specific services. The services described are:

1. X.25 based services

2. IP based services

3. PPP based services

A specific service, IHOSS (Internet Hosted octet Stream Service) is also described and in addition to that all AT-commands that are existing and needed for packet related services.

As a hole, the specification deals with packet based services and the interface to both UMTS and GPRS is considered. 

7.3.3.2 Terminal Adaptation Functions (TAF) for Mobile Stations (MS)

TS 27.001 [24], TS 27.002 [25] and TS 27.003 are defining the Terminal Adaptation Functions (TAF) for MSs.

The TAF is used to adapt the MT to TE needed to use even packet switched services in a PLMN. The TAF functionality is thought to be totally included in the MT.

27.001 describes the general aspects for TAF as defined in ITU-T I-series and considers both the UMTS and the GSM domain. This can be viewed in the following text extracted from the specification.

“This TS is valid for a 2nd generation PLMN (GSM) as well as for a 3rd generation PLMN (UMTS). If text applies only for one of these systems it is explicitly mentioned by using the terms "GSM" and "UMTS". If text applies to both of the systems, but a distinction between the ISDN/PSTN and the PLMN is necessary, the term "PLMN" is used.”

27.002 is describing the functionality for TAF for services using asynchronous bearer capabilities. One section (Ch. 5) is totally devoted to the mapping of terminal interfacing to GSM 04.08. Even so, only those elements/messages that are of particular relevance are considered in this section. E.g. mapping of other call establishment or clearing messages to the S interface (e.g. call proceeding) have not been included.

27.003 defines the TAFs for services using synchronous bearer capabilities.

