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[bookmark: foreword][bookmark: _Toc50961256]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: _Toc50961257]Introduction
The work done for interconnection and migration did not fully address the needs for railways, additional work is required. Before starting additional normative stage 2 work on certain aspects, a study is initiated to identify gaps in existing mechanisms on interconnection and on migration and to develop solutions for those gaps. The technical report provides recommendations for solutions which are candidates for normative work.
[bookmark: scope][bookmark: _Toc50961258]
1	Scope
The present document studies solutions to satisfy interconnection and migration needs for railways. It identifies enhancements to be included in the technical specifications for MCPTT (3GPP TS 23.379 [2]), MCVideo (3GPP TS 23.281 [3]), MCData (3GPP TS 23.282 [4]) and in the common functional architecture (3GPP TS 23.280 [5]) to support mission critical communications.
[bookmark: references][bookmark: _Toc50961259]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.379:	"Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[3]	3GPP TS 23.281:	"Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[4]	3GPP TS 23.282:	"Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[5]	3GPP TS 23.280:	"Common functional architecture to support mission critical services; Stage 2".
[bookmark: definitions][bookmark: _Toc50961260]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc50961261]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc50961262]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc50961263]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc4538543][bookmark: _Toc50961264]4	Scenarios
Editor's Note:	This clause will provide use cases and scenarios.
[bookmark: _Toc27381698][bookmark: _Toc50961265]5	Key issues
[bookmark: _Toc50961266]5.1	Key issue 1 – Optimize the connectivity between MC systems
The operation between multiple MC systems becomes for important and so the path of media and signalling needs to be re-considered. Optimisations on media and signalling routing may save transmission resources and may improve the quality of service.
List of key issues:
-	Study and describe the existing mechanism of routing of media and signalling between MC systems.
-	Investigate optimizations and develop solutions to improve media and signalling routing between MC service systems.
[bookmark: _Toc50961267]5.2	Key issue 2 – Functional alias handling
The use of functional aliases outside the own home MC system has not been considered by current specifications. Same applies for the use of a functional alias between interconnected MC systems, i.e. between a partner MC system and the home MC system as well as between two partner MC systems. Considerations on functional alias management procedures (activation, deactivation or group binding etc.), which are applied outside the own home MC system, are also missing in current specifications.
List of key issues:
-	Describe the related procedures and elaborate the configuration needs for the use of functional alias in a partner MC system which was allocated by the home MC system.
-	Describe the use of functional alias (allocated by the home MC system) used in multiple partner MC systems.
-	Describe functional alias activation and deactivation procedures and configuration needs when the MC service user is migrated into a partner MC system.
-	Elaborate how the transfer and the retrieval of functional alias binding with MC service groups is done when using a functional alias over multiple MC systems.
[bookmark: _Toc50961268]5.3	Key issue 3 – Group communication between MC systems
Group communications require further considerations when MC service users are spread to multiple MC systems or when MC service users re-locate to another MC system during an ongoing group communication.
List of key issues:
-	Develop solutions which enable group communications that are spread to multiple MC systems.
-	Develop solutions which allow migration to another MC system during an ongoing group communication.
-	Elaborate security implications when MC service users are involved that belong to different MC systems.
[bookmark: _Toc50961269]5.4	Key issue 4 – Location information with multiple MC systems
The use of location related procedures when involving users of multiple MC service systems are not covered by current specifications. 
List of key issues:
-	Study current location information procedures and configuration data and elaborate its applicability when MC service users operating in multiple MC systems are involved.
-	Develop solutions (incl. required configuration data) to support location information management procedures for operation in multiple MC systems.
-	Elaborate any security related aspects when location information is exchanged and managed between multiple MC systems.
[bookmark: _Toc50961270]5.5	Key issue 5 – Quick migration towards another MC system
For railways there is a need to migrate from one MC system to another MC system (organization) at high speed with no loss of service (regular border crossing scenario).
List of key issues:
-	Study current migration solutions and investigate possible improvements.
-	If required, develop new solutions to support quick migration from one MC system to another MC system.
-	Elaborate which configuration data is required to support quick migration.
-	Elaborate if there are any security implications to support quick migration.
[bookmark: _Toc50961271]5.6	Key issue 6 – Call forwarding/transfer between MC systems
The use of supplementary services between interconnected MC systems, i.e. between a partner MC system and the home MC system as well as between two partner MC systems, has not been specified.
Solutions are needed to enable call forwarding and call transfer procedures between interconnected MC systems.
List of key issues:
-	Develop solutions which enable call forwarding to MC service users in a different MC system.
-	Develop solutions which enable call transfer involving MC service users in a different MC system.
[bookmark: _Toc50961272]5.7	Key issue 7 – IP connectivity between MC systems
IP connectivity related aspects that involves two MC systems needs further investigations. Point-to-point and group standalone transmissions are to be considered as well as scenarios when the MC service user is abroad and uses home breakout or local breakout.
List of key issues:
-	Investigate and develop solutions for IP connectivity point-to-point transmissions that involves two MC systems (support home and local breakout).
-	Investigate and develop solutions for IP connectivity group standalone transmissions that involves two MC systems (support home and local breakout).
Editor's Note:	This clause will provide the different key issues.
[bookmark: _Toc478400624][bookmark: _Toc27381705][bookmark: _Toc50961273]6	Architectural requirements
Editor's Note:	This clause will provide architectural requirements.
[bookmark: _Toc478400629][bookmark: _Toc27381710][bookmark: _Toc50961274]7	Solutions
Editor's Note:	This clause will provide descriptions for the different solutions.
[bookmark: _Toc464463369][bookmark: _Toc475064963][bookmark: _Toc478400633][bookmark: _Toc27381723][bookmark: _Toc50961275]8	Overall evaluation
Editor's Note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc464463370][bookmark: _Toc475064964][bookmark: _Toc478400634][bookmark: _Toc27381724][bookmark: _Toc50961276]9	Conclusions
Editor's Note:	This clause is intended to list conclusions that have been agreed during the study item activities.
[bookmark: _Toc50961277]
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