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Introduction

TSG SA WG1 has been working on the requirements for Service Continuity for Release 2000 and wishes to raise this to the TSG SA R00 planning ad-hoc.

Requirements
The attached CR to 22.129 identifies the agreed operators’ requirements for Service Continuity.  

Concern has been expressed in S1 at the complexity of implementing the inter-domain service continuity requirement and whether this can be achieved in Release 2000.  Nevertheless, this remains a strong operator requirement and is needed in the short term to support network operators’ rollout of Release 2000.

S1 could not agree which of the requirements should be part of Release 2000. Having identified the operator requirements, it is now an issue of prioritisation and timescales to determine which requirements will be included and when.

Action required from TSG SA
TSG SA is asked to consider these requirements in the wider scope of the Release 2000 planning ad-hoc and provide guidance to S1 and other groups on which requirements should be met and in what timeframe.
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3
Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply:

Connection mode (for a bearer service): characterises the type of association between two endpoints as required by the bearer service for the transfer of information. A bearer service is either connection-oriented or connectionless. In a connection oriented mode, a logical association called connection needs to be established between the source and the destination entities before information can be exchanged between them. Connection oriented bearer services lifetime is the period of time between the establishment and the release of the connection.

Connectionless (for a bearer service): In a connectionless bearer, no connection is established beforehand between the source and the destination entities; the source and destination network addresses need to be specified in each message. Transferred information cannot be guaranteed of ordered delivery. Connectionless bearer services lifetime is reduced to the transport of one message.
GSM coverage: an area where mobile cellular services are provided in accordance with GSM standards

UMTS coverage: an area where mobile cellular services are provided in accordance with UMTS standards.

Multi mode terminal: UE that can obtain service from at least one UTRA radio access mode, and one or more different systems such as GSM bands or possibly other radio systems such IMT-2000 family members.

Handover: The process in which the radio access network changes the radio transmitters or radio access mode or radio system used to provide the bearer services, while maintaining a defined bearer service QoS.

Intra PLMN handover: Handover within the same network, i.e. having the same MCC-MNC regardless of radio access system. Note: this includes the case of UMTS <>GSM handover where MCC-MNC are the same in both cases.

Inter PLMN handover: Handover between different PLMNs, i.e. having different MCC-MNC.

Inter system handover: Handover between networks using different radio systems , e.g. UMTS – GSM.

UTRA Radio access mode: the selected UTRA radio access mode i.e. UTRA-FDD; UTRA-TDD.

Radio system: the selected 2nd or 3rd generation radio access technology, e.g. UMTS or GSM.
Service Continuity: The means for maintaining active services during changes in the coverage areas or their characteristics without, as far as possible, the user noticing. Service continuity in this context does not include access to services in different coverage areas, for example when roaming. Note that Service Continuity can be achieved by handover, cell re-selection or other mechanisms.
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

UE

User equipment

4
General Principles governing service continuity
This section describes the general principles for service continuity within the UTRAN, within the GERAN and between the UTRAN and other radio systems such as GERAN. As a principle, the requirements on service continuity characteristics should be according to the network on which the service is maintained.
4.1
Service Continuity Scenarios

Service continuity shall support the following scenarios:

1.
Continuity of active CS services when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas.

2.
Continuity of active IM services when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas (that support those IM services).

3.
Continuity of active GPRS sessions when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas.

4.
Continuity of active IM services when moving from UTRAN and GERAN coverage areas (that support IM services) to GERAN coverage area (that does not support IM services but does support CS services). In this case, at least the voice component of the IM service shall be maintained (this requires that the voice component is supported in the CS domain to maintain adequate quality of service). This scenario is required to support service continuity during the transitional rollout period.

5. When in an IM service coverage area with an active CS voice call, it shall to possible to continue a CS voice call as the voice component of a new IM session to

a) enhance the network operator’s traffic management capability;
b) allow the user to add IM components to the original voice call.
These scenarios are shown by the diagram below (the scenarios shown with dashed lines are inter-domain service continuity scenarios):
Note: either the UTRAN or GERAN can support IM services only; in this case scenario 1 does not apply. 
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In the case of service continuity between the IM services and CS services, the following issues are for further study:

a) where multiple voice component are established, the decision as to which voice component is continued;

b) whether multi-party, held calls and waiting calls are continued.
Service continuity is not applicable for any call or session using resources specific to the source domain that cannot be maintained using an equivalent service in the target domain.
4.2
Service Continuity requirements

The table and text in this section show the service continuity requirements derived from the scenarios described above.
For all scenarios, the specifications shall cover both service continuity within the same PLMN (intra-PLMN) and between PLMNs (inter-PLMN) including the case where the PLMNs involved are operated by different network operators.
4.2.1 Service continuity for CS and IM services
The scenario numbers in this table refer to the scenarios in section 4.1.

	
	To CS services


	To IM services


	To CS ANSI 136 basic services (Note 2)

	
	UTRAN
	GERAN
	UTRAN
	GERAN
	

	From CS services
	UTRAN


	Yes -

Scenario 1
	Yes - 

Scenario 1
	 Yes – Scenario 5
(note 1,3)
	 Yes – Scenario 5
(note 1, 3)
	FFS

	
	GERAN


	Yes – Scenario 1
	Yes – Scenario 1
	 Yes – Scenario 5
(note 1, 3)
	 Yes – Scenario 5
(note 1, 3)
	FFS

	From IM services
	UTRAN


	Yes – Scenario 4
Note 4
	 Yes – Scenario 4
(note 4)
	Yes – Scenario 2
	Yes – Scenario 2
	FFS

	
	GERAN


	Yes – Scenario 4
Note 4
	 Yes – Scenario 4
(note 4)
	Yes – Scenario 2
	Yes – Scenario 2
	FFS

	From CS ANSI 136 basic services (Note 2)
	FFS
	FFS
	FFS
	FFS
	Out of scope

	Note 1: 
Service continuity of IM Services is not applicable to and from GERAN Release 99 as the IM Services service classes are not supported by GERAN Release 99. Note that the "voice-only" service is seen as a special case of the IP Multimedia service.

Note 2: 
Requirements dependent on the result of the associated work item (UMTS Interworking with ANSI-41 networks).

Note 3:
Service continuity of a CS voice call to a voice component of an IM session.

Note 4:
Service continuity of any voice component of an IM session to a CS voice call.


4.2.2
Service continuity for GPRS
Service continuity of GPRS sessions (conversation, streaming, interactive and background) is required within the GERAN, within the UTRAN, and between the UTRAN and GERAN (scenario 3 in section 4.1 above).

Note: 
Service continuity for conversational, streaming and interactive GPRS sessions is not applicable to and from GERAN Release 99, due to the lack of support for the conversational, streaming and interactive GPRS within  GERAN Release 99. In the case of continuity to GERAN R99, although the QoS required may not be available in the target, the bearer shall be maintained as long as possible. The user makes the decision whether to continue with the call based on the application behaviour.


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	











4.3
Requirements for Service Capabilities

UMTS standardises service capabilities, not services. As part of the service capabilities it is envisaged that applications may wish to respond to events related to handover that either has occurred, is about to occur or could potentially occur. The service capabilities described in this section should be available at least to UE hosted applications.

The following list is of uses is exemplary and is not intended to be exhaustive:

-
An application may wish to accept or reject offered QoS;

-
An application may wish to cope to the effect that handover has on a service, for example facsimile retransmission;

-
An application may wish to preferentially choose radio resources, for purposes such as SoLSA.

It is therefore required that the service capability set available to an application be able to provide an indication that handover has occurred or could occur with information about the type of handover and radio resources involved. The service capabilities should support QoS negotiation.

4.1.1
Support of localised service area (SoLSA)

The UMTS service capability set shall support the Localised Service Area (LSA) concept. It shall facilitate the creation of applications that implement user-dependent radio resource selection based on LSA (e.g. when user is located at his office, radio coverage provided with indoor radio solutions should be preferred). This may cause handover to take place within UMTS or into other radio systems. Corresponding GSM feature has been specified in [2].

4.4
General Operational Considerations

4.4.1
Coverage environment

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

-
Limited UMTS coverage in a 'sea' of coverage provided by another radio system or UTRA radio access mode,  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.

4.4.2
Inter PLMN Handover Issues

Handovers to support service continuity between PLMNs should remain an optional feature to implement. It is envisaged that handover would take place due to changing radio conditions caused e.g. by movement of the terminal causing it to leave the coverage area of a PLMN.

The following networks may be involved with an inter-PLMN 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 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-PLMN 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-PLMN handover. The target network has overlapping radio coverage with the serving network but not necessarily with the visited network.

The minimum requirements for inter-PLMN HO are:

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

-
Charging, billing and accounting for inter-PLMN handover should be according to the principles defined in [3]. 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-PLMN HO (e.g. possible tariff change) when it occurs.

For R99 there can only be one target PLMN for HO in addition to the serving PLMN for R99 in a given geographical area.

4.4.3
Charging and Network Management

Means shall be standardised which allow charging records to record the time of handover in the case of inter-PLMN operator handover. Charging records must be able to reflect the level of UTRA radio access, operation mode and network type after handover.
The issue of charging and billing for a call or session that is the subject of handover between CS CN domain and IM CN subsystem is for the specific PLMN operator to resolve; it is not an issue for standardisation. Charging records shall, however, provide sufficient information for the operator to identify those calls or sessions that have been the subject of inter-domain handover.
A capability to provide network management information relating to frequency of occurrence and type of handover should be defined.

4.4.4
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.

4.4.5
Security

Security requirements relating to handover shall be elaborated in a separate document ([4]), 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.

4.5
Performance Requirements

4.5.1
Temporary degradation of service caused by handover

During intra UMTS handover or handover from UMTS to GSM, degradation of service shall be no greater than during intra GSM handover.

The duration of the discontinuity experienced by PS and CS real time services should be shorter than that in the handover of GSM CS speech calls. 
Table 2 in the section below give the absolute requirements for IP multimedia services and GPRS.

4.5.2
GERAN/UTRAN handover performance requirements for IP multimedia service and GPRS

	Service Classes
	Application
	Degree of symmetry
	Data rate
	Key performance parameters and target values

	
	
	
	
	Max. service interruption (Audio/Video mute)
	User Data Transmission Requirement 

	
	
	
	
	
	Max. data trans. Delay
	Max. service impact
	Information loss

	Conver-sational Class
	Voice
	Two-way
	4-25 kb/s
	<=150ms
	TBD
	NA
	TBD

	Streaming Class
	Streaming audio
	One-way
	32-128 kb/s
	TBD
	TBD
	NA
	TBD

	
	Streaming video
	One or two way
	32-384 kb/s
	TBD
	TBD
	NA
	TBD

	
	Bulk data transfer/ retrieval
	One-way
	
	NA
	TBD
	TBD
	None

	Interactive Clss
	Interactive best effort data
	Two-way
	
	TBD
	TBD
	TBD
	None

	Background Class
	Best effort data
	One-way
	
	NA
	TBD
	TBD
	None


Table 2: GERAN/UTRAN service continuity performance requirements for IP multimedia and GPRS

TBD:
To Be Determined. It is very important to get these TBD replaced with true value as soon as possible

NA:
Not Applicable

None:
Not allowed
****   NEXT MODIFIED SECTION    ****

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.Performance Requirements

During handover from GSM to UMTS,temporary degradations shall be no greater than for GSM to GSM handovers.
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