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4.2
General Operational Considerations

4.2.1
Coverage environment

Mechanisms defined to support handover between UMTS and other radio systems (such as other UMTS modes, other IMT 2000 family members, or GSM) should effectively cope with a number of coverage scenarios:

-
limited UMTS coverage in a 'sea' of  coverage provided by another radio system ,  or vice-versa;

-
selective operation at a geographical boundary, with extensive UMTS coverage on one side and extensive coverage from another radio system on the other side;

-
geographically co-located areas of UMTS coverage and another radio system.

However the standards should impose no restrictions or assumptions on how an operator might deploy or operate the network in both GSM and UMTS.

4.2.2
Inter Operator Handover Issues

Handovers between GSM and UMTS networks operated by different operators should remain an optional feature to implement. It is envisaged that handover would take place due to changing radio conditions caused eg by movement of the terminal causing it toleave the coverage area of a network.

The following networks may be involved with an inter-network handover procedure. These concepts are illustrated in Annex A:

-
the user’s home network, i.e. the operator where the user’s subscription may be found;

-
the user’s visited network  where the subscriber user is currently registered, i.e. the network  where the subscriber user has performed the last successful update location procedure. As long as the subscriber user  is roaming roams within the home network, home and visited network are identical.

-
the user's serving network covering the cell that serves the subscriber. After successful completion of the update location update procedure, the serving network is identical with the visited network. After an inter-network handover, the visited network is different from the serving network until a location update procedure has been successfully completed (excepted the case that the subscriber returns into the visited network).

-
the target network covering candidate target cell(s) for inter-network handover. The target network has overlapping radio coverage with the serving network but not necessarily with the visited network.

The minimum requirements for inter network HO are:

-
continuity of an active call across the handover procedure, where this would be possible for intra-operator handover;

-
charging, billing and accounting for inter-network handover should be according to the principles defined in UMTS 22.15. For R'99 the mechanisms currently used in GSM should be provided as a minimum (charging for handover leg is based on vistited network tariff, etc., settlement between operators is based on bulk metering, etc.);

-
the ability to check with the home network whether the user is permitted to handover  from the visited network to a target network;

-
the decision whether the handover request is accepted must be taken by the target network;

-
invocation of the handover procedure only occurs if the target network provides the radio channel type required for the respective call;

-
the avoidance of "network hopping", i.e. successive handover procedures between neighbouring networks for the same call;

· the possibility of user notification of inter network HO (eg possible tariff change) when it occurs.

4.2.2.1 Inter-Network handover: Target Network Selectivity

In the case of inter network handover, two key scenarios should be especially taken into account. The first is where one radio system is used to extend the service area of another, for example UMTS in a ‘sea’ of GSM. The second is where a geographical border exists between different networks.

For R99 the following principles apply in both cases.

· The selection of target network shall be determined by the serving network.

· Handover may be implemented transparently to the user, in the sense that the contractual and charging relationship need not become the responsibility of the target network. Note specifically that non-existence of a roaming agreement between the home environment and target network need not preclude the possiblity of handover.
· The technical standards need only provide for the possiblity of handing over to one target network in a given geographical area of a serving network (although this network may in principle vary from area to area).
The standards shall permit terminals to prepare for handover to one potential target network which is different to the serving network. 
When considering future releases, the standards should not preclude the possibility that the selection of target network could depend on the user, the serving network and the home environment. The standards should not preclude the possiblity to have the ability to hand over to more than one target network at a given geographical area of the serving network.There is no service requirement to support the possibility for terminals to prepare for handover to more than one potential target network simultanously.
4.2.3
Charging and Network Management

Means shall be standardised which allow charging records to record the time of handover in the case of inter network operator handover. Charging records must be able to reflect the level of service , operation mode (eg. FDD or TDD) and network type afterhandover.

A capability to provide network management information relating to frequency of occurrence and type of handover should be defined.

4.2.4
Cost and efficiency

The UTRAN standards shall facilitate the cost effective implementation both on the network and on the terminal side, of multi mode operation between GSM and UMTS. Impacts on the GSM network shall be minimised. Such handover shall not require user intervention.

4.2.5
Security

Security requirements relating to handover shall be elaborated in a separate document (UMTS 33.21, security requirements), but should embody the principle that handover shall not compromise the security of: the network providing the new radio resources; the (possibly different) network providing the original radio resources; and the terminalUE. The security mechanisms should also cater for appropriate authentication processes and meet the requirements of national administrations in terms of lawful interception.
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