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5
Requirements for Handover from UMTS to UMTS

5.1
Handover due to UE Movement

It should be possible to provide a technical implementation of handover such that there is no measurable impact on the quality of any service when handover due to UE movement occurs. This does not imply that all UMTS handovers will achieve this ideal. However, the standards shall define at least one UTRA radio access mode in which this is possible given the following:

-
UE speed stays within limits for given service;

-
UE stays constantly within UMTS coverage of a single UTRAN.

5.2
Handover Between UTRA Radio Access Modes

The standards shall permit a technical implementation of handover between radio access modes, although there may be a temporary degradation of QoS on bearer services at the time of handover.

5.3
UMTS cell capacity

Consideration must be given services such as multimedia which may involve use of multiple bearers. Due for example to cell loading, it may happen that a target cell cannot support the combination of bearer services provided by the current serving cell. Means shall be provided for the application(s) to indicate minimum acceptable QoS for services continuation after handover. Although all UMTS bearer services may not be handed over, the handover to another UMTS cell should not be precluded.
5.4 Handover of a Multicall
The handover event can trigger changes to individual calls in any multicall scenario. 

Priority setting of CS Calls and PS Sessions shall influence the handover process.  It shall be possible to handover all calls and sessions. If the target cell is not able to accommodate all calls/sessions, then the calls/sessions that are handed over shall be selected in following order and the calls/sessions that cannot be handed over will be released.

The selection criteria shall be based on the following order:

i. The call of teleservice emergency call 

ii. If the user has set the priority, the call or session of highest priority marking. If there is more than one call or session of highest priority marking, then the call of teleservice telephony shall be chosen in preference to those of equal highest priority. If there are multiple calls where priority is the same, how to treat the calls depends on the operator.
iii. The call of teleservice telephony

iv. The call of any other type

If no single call can be selected according to the above criteria, handover shall be rejected.
A change in the availability of suitable radio resources may also occur for other reasons in addition to handover.
6
Requirements for Handover from UMTS to GSM

6.1
Operational Requirements

6.1.2
GSM bands

The standard shall support handover to any combination of GSM bands supported by the GSM standards.

6.2
Performance Requirements

The following service principles apply to performance requirements:

-
when the UE performs handover to GSM then the service requirements of GSM that relate to handover between different cells in different location areas is taken as the benchmark. It is not the intention to setmore stringent service requirements for UMTS to GSM handover than are already commonly accepted for handover within GSM.

6.2.1
Detection Time of Potential GSM Handover Candidates

Means shall be defined which allow the UE to achieve as good detection time performance  as the GSM benchmark: ie to behave in such a way as to detect potential GSM handover candidates as quickly as a GSM mobile performing an intra GSM handover is required to do so.

6.2.2
Number of GSM handover candidates to detect

Means shall be available which allow UE to detect an equal number of GSM handover candidates relative to the GSM benchmark, ie to behave in such a way as to detect as many potential GSM handover candidates as a GSM mobile performing an intra GSM handover is required to do so.

6.2.3
Probability of Connection Loss

The service requirement is that it should be possible to hand over to GSM from UMTS with a probability of connection loss that fulfils the corresponding service requirement for intra GSM handover.

6.2.4
Temporary degradation of service caused by handover

The service requirement is that means should be defined so that it is possible to construct networks comprising GSM and UTRA radio resources in such a way that the duration and extent of any degradation of service during handover from UMTS to GSM is no worse than during intra GSM handover.

6.3
Specific Requirements for Individual Services from UMTS to GSM

6.3.1
Speech

Handover of a UMTS Speech channel to GSM shall result in a GSM speech teleservice connection. This requirement also applies to emergency calls:

-
any call based on the default UMTS speech codec shall be mapped to the FR GSM speech codec. In the case the terminal and the GSM network support AMR and /or EFR and/or HR, it shall be the operators choice to define the appropriate mapping.

Means shall be defined which make it possible to limit any temporary degradation on handover so it meets the performance specified by GSM service requirements for speech handover.

6.3.2
Short Message Service

There are no requirements related to handover for short message service.

6.3.3
Cell Broadcast

There are no requirements related to handover for cell broadcast.

6.3.4
USSD

The technical standards shall provide means to ensure that any handover that occurs during a USSD interaction need no more affect the service than intra-GSM handover.

6.3.5
Facsimile

It is not required that a facsimile transmission that is active between UE and network at the time of handover from UMTS to GSM completes successfully.

6.3.6
Data Bearer Services

Standards shall be defined to permit the possibility of handover of a UMTS connection oriented data bearer service to GSM which shall result in an appropriate GSM/GPRS bearer service. The mapping between UMTS data bearer services and appropriate GSM/GPRS data bearer services will depend upon many factors such as data rate, delay constraints, error rate etc. Means shall be provided for the application to indicate minimum acceptable QoS for service continuation after handover.

Means shall be defined (eg existing GSM flow control mechanisms) which make it possible to limit any temporary degradation on handover so it meets the performance specified by GSM service requirements for connection oriented data bearer service handover.

It is required to handover a user context between GPRS and UMTS . Independently of the used air interface, the user shall stay connected to an external network (internet, intranet).

6.3.7
Supplementary Services

Control and use of Supplementary Services to be according to GSM or UMTS standard as applicable at the time, although close synergy between these should be encouraged to ensure that handover has no effect on their correct operation or continuity of service.

Where a GSM supplementary services is supported in UMTS then the technical standards should allow handover to GSM to have no effect, at least where the GSM and UMTS networks have the same network operator.

6.4
Requirements on multiple bearer services handover from UMTS to GSM

Consideration must be given to services which may involve multiple bearer services. The mapping between UMTS data bearer services and GSM/GPRS bearer services will depend upon many factors such as data rate, delay constraints, error rate etc.. Means shall be provided for the application(s) to indicate minimum acceptable QoS for services continuation after handover. In the event certain UMTS bearer services cannot be handed over to GSM/GPRS, the handover of some of the bearers to maintain the service should not be precluded.
In the case where user equipped with a dual mode terminal is in 3G coverage and has multiple PDP contexts activated (for instance to support multimedia) then it is preferable to handover one PDP context, rather than dropping all of them.

As a first priority only the PDP contexts which have an associated QoS that can be supported by the 2G networks should be candidates for handover.

If there are still multiple PDP contexts as “handover candidates” then it shall be an operator choice which PDP context will be maintained. When roaming this decision shall be taken by the serving network. The operator may choose to either;

a) Drop all of the PDP contexts.

b) Choose one based upon criteria such as duration, amount of traffic transferred, etc.
In case of UMTS to GSM handover of a Multicall only one call can be handed over.
7
Requirements for Handover from GSM to UMTS

7.1
Operational Requirements

7.1.2
GSM bands

The standard shall support handover from any combination of GSM bands supported by the GSM standards. 

7.2
Performance Requirements

The technical standards should ensure that it is possible to handover from GSM to UMTS in such a way that temporary degradations are no worse than GSM to GSM handovers.

7.3
Specific Requirements for Individual Service Handover from GSM to UMTS

7.3.1
Speech

AMR, EFR, FR and HR calls shall be mapped to the default UMTS speech codec.

7.3.32
Short Message Service

There are no requirements related to handover for short message service.

7.3.3
Cell Broadcast

There are no requirements related to handover for cell broadcast.

7.3.4
USSD

In GSM, USSD is a connection mode teleservice according to the definition above: in USSD the association between endpoints is called a 'transaction' (see GSM 03.90). In GSM, USSD transaction from the UE can terminate at the local MSC, the VLR or the HLR. It is not required to standardise means to handover into UMTS of transactions with the local MSC. The need to standardise handover of transactions with the VLR and HLR is for further study.

7.3.5
Facsimile

It is not required that a facsimile transmission that is active between UE and network at the time of handover from GSM to UMTS completes successfully.

7.3.6
GSM Data Bearer Services

7.3.6.1 Circuit Switched Data

Note: 
The requirements in this section should not delay the release 99 standardisation process and may need review.

Standards shall be defined to permit the possibility of handover of a GSM circuit switched data bearer to UMTS which shall result in a UMTS connection oriented data bearer service . Means shall be provided for the application to indicate minimum acceptable QoS for service continuation after handover. If this cannot be provided by theUMTS network handover will not take place (which may result in call loss once the UE moves outside GSM coverage).

Means shall be defined which make it possible to limit any temporary degradation on handover so it meets the performance specified by GSM service requirements for circuit switched data handover.

7.3.6.2
Packet Switched Data 

It is required to handover a user context between GPRS and UMTS . Independently of the used radio interface, the user shall stay connected to an external network (internet, intranet). Any change in the QoS shall be seen at the service access points as a network initiated renegotiation of QoS. If the supported QoS is not acceptable, the MS may terminate the connection/context.

Means shall be defined which make it possible to limit any temporary degradation on handover so it meets the performance specified by GSM service requirements for packet switched data handover.

7.3.7
Supplementary services

Where a GSM supplementary services is supported in the target UMTS network then the technical standards should allow handover from GSM to UMTS to have no effect on that service, at least where the GSM and UMTS networks have the same network operator.

7.4
Requirements on multiple bearer services handover from GSM to UMTS

Consideration must be given to services which may involve the use of multiple bearer services. For example Class A GPRS terminals will be capable of simultaneously supporting more than one data bearer services. The mapping between GSM/GPRS bearer services and UMTS bearer services will depend upon many factors such as data rate, delay constraints, error rate etc. Means shall be defined to allow handover of several data bearer services from GSM to UMTS. Means shall be defined for the application(s) to indicate minimum acceptable QoS for services continuation after handover.
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