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[bookmark: foreword][bookmark: _Toc62746430]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: _Toc62746431]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: _Toc62746432]
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: _Toc62746433]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".
[6]	3GPP TR 23.744: "Study on location enhancements for mission critical services".
[bookmark: definitions][bookmark: _Toc62746434]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc62746435]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: _Toc62746436]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc62746437]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: _Toc62746438]4	Scenarios
Editor's Note:	This clause will provide use cases and scenarios.
[bookmark: _Toc27381698][bookmark: _Toc62746439]5	Key issues
[bookmark: _Toc62746440]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: _Toc62746441]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: _Toc62746442]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: _Toc62746443]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: _Toc62746444]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: _Toc62746445]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: _Toc62746446]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).
[bookmark: _Toc478400624][bookmark: _Toc27381705][bookmark: _Toc62746447]6	Architectural requirements
Editor's Note:	This clause will provide architectural requirements.
[bookmark: _Toc478400629][bookmark: _Toc27381710][bookmark: _Toc62746448]7	Solutions
[bookmark: _Toc4538763][bookmark: _Toc57625370][bookmark: _Toc62746449][bookmark: _Toc464463369][bookmark: _Toc475064963][bookmark: _Toc478400633][bookmark: _Toc27381723]7.1	Functional architecture
[bookmark: _Toc4538761][bookmark: _Toc57625371][bookmark: _Toc62746450]7.1.1	General
This solution addresses the key issue 4 described in clause 5.4 on defining a functional architecture when using multiple interconnected MC systems.
[bookmark: _Toc57625372][bookmark: _Toc62746451]7.1.2	Solution description
[bookmark: _Toc57625373][bookmark: _Toc62746452]7.1.2.1	Functional architecture
The in 3GPP TR 23.744 [6] clause 6.14 described functional architecture of interconnected MC systems for the exchange of location information is used to support the following scenarios:
a.	immediate location information requests and reports;
b.	history location information requests and reports;
c.	event triggered location information reports based on subscriptions;
d.	configuration of event triggered location information reports; and
e.	handling of location information subscriptions, e.g. subscription requests, cancellation of subscriptions.
[bookmark: _Hlk54945204][bookmark: _Toc57625374][bookmark: _Toc62746453]7.1.2.2	Reference points
The in 3GPP TR 23.744 [6] clause 6.14 described reference points between entities of interconnected MC systems for the exchange of location information are used to support following scenarios:
a.	utilizing the connection of the MC gateway servers; and
b.	utilizing the connection of the Location management servers.
[bookmark: _Toc57625376][bookmark: _Toc62746454]7.1.3	Solution evaluation
Editor's Note:	This clause will provide the evaluation of this solution.
[bookmark: _Toc62746455]7.2	Location information
[bookmark: _Toc62746456]7.2.1	General
This solution addresses the key issue 4 described in clause 5.4 on defining the usage of the functional architecture when using multiple interconnected MC systems.
Editor's note:	How the Functional Alias(es) is resolved while handling location information of interconnected MC systems is FFS.
[bookmark: _Toc62746457]7.2.2	Solution description
[bookmark: _Toc62746458]7.2.2.1	Immediate location information requests and reports
Building on 3GPP TR 23.744 [6] clause 6.15.2.7 as well as clause 6.15.2.8 the functional alias(es) may be included to the described information flows.
The on-demand request of location information procedure described in 3GPP TR 23.744 [6] clause 6.15.2.9 is utilized.
[bookmark: _Toc62746459]7.2.2.2	History location information requests and reports
Building on 3GPP TS 23.280 [5] clauses 10.9.2.11, 10.9.2.12, 10.9.2.13, 10.9.2.14, 10.9.2.15 as well as clause 10.9.1.16 the functional alias(es) may be included to the described information flows.
Building on 3GPP TS 23.280 [5] clauses 10.9.3.9.2.2, 10.9.3.9.3.3 as well as clause 10.9.3.9.4.3 additional procedures are needed to cover cases of the interconnected MC systems.
[bookmark: _Toc62746460]7.2.2.3	Event triggered location information reports based on subscriptions
Building on 3GPP TR 23.744 [6] clause 6.15.2.4 the functional alias(es) may be included to the described information flow.
The event-triggered location information notification procedure described in 3GPP TR 23.744 [6] clause 6.15.2.6 is utilized.
[bookmark: _Toc62746461]7.2.2.4	Configuration of event triggered location information reports
Building on 3GPP TR 23.744 [6] clause 6.15.2.14 as well as clause 6.15.2.15 the functional alias(es) may be included to the described information flows.
The location reporting temporary configuration procedure described in 3GPP TR 23.744 [6] clause 6.15.2.16 is utilized.
[bookmark: _Toc62746462]7.2.2.5	Handling of location information subscriptions
Building on 3GPP TR 23.744 [6] clauses 6.15.2.2, 6.15.2.3, 6.15.2.11 as well as clause 6.15.2.12 the functional alias(es) may be included to the described information flows.
The Location information subscription procedure described in 3GPP TR 23.744 [6] clause 6.15.2.5 is utilized.
The Location information cancel subscription procedure described in 3GPP TR 23.744 [6] clause 6.15.2.13 is utilized.
[bookmark: _Toc62746463]7.2.3	Solution evaluation
Editor's Note:	This clause will provide the evaluation of this solution.
[bookmark: _Toc62746464]7.3	Private call using functional alias towards a partner MC system
[bookmark: _Toc62746465]7.3.1	General
This solution addresses the key issue 2 described in clause 5.2 on functional alias handling.
The solution provides the possibility for an MCPTT user to initiate a private MCPTT call using a functional alias as target address towards an MCPTT user in a partner MCPTT system.
[bookmark: _Toc62746466]7.3.2	Solution description
[bookmark: _Toc62746467]7.3.2.1	Principle
Allow the MCPTT server in the primary MC system, to send an MCPTT private call request to an MCPTT server in the partner MC system using a functional alias without incorporating the MCPTT ID of the called party.
Extend the MCPTT service configuration data so that the MC server in the primary MC system can identify that the functional alias belongs to a partner MC system. This is done by using certain formats for functional aliases belonging to the partner MC system towards the private call request is to be forwarded.
[bookmark: _Toc62746468]7.3.2.2	Configuration
The MCPTT service configuration data is extended to contain the list of MC system identities and corresponding functional alias mask (e.g. *.sbb.ch) information for all partner MCPTT systems. Based on the functional alias mask configured for all the partner MCPTT systems, the primary MCPTT server can route the request to the proper partner MCPTT system.
Proposed modifications in 3GPP TS 23.379 [2] Table A.5-2 MCPTT service configuration data (on-network):
Table 7.3.2.2-1: MCPTT service configuration data (on network)
	
	List of partner MCPTT systems where system specific configuration applies for interconnection
	
	
	

	
	> MC system identity of partner MCPTT system
	N
	Y
	Y

	
	> Functional alias mask
	N
	Y
	Y



Editor's Note: The use of the same functional alias in multiple MC systems requires further study.
[bookmark: _Toc62746469]7.3.2.3	Messages
The MCPTT private call request between MCPTT servers is modified to allow only using the functional alias as called party address, i.e. the MCPTT ID address is not resolved and not contained by the primary MCPTT server.
Proposed modifications in 3GPP TS 23.379 [2] Table 10.7.2.1.2-1: MCPTT private call request (MCPTT server to MCPTT server) information elements:
Table 7.3.2.3-1: MCPTT private call request (MCPTT server to MCPTT server) information elements
	Information Element
	Status
	Description

	MCPTT ID
	M
	The MCPTT ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MCPTT ID (see NOTE)
	O
	The MCPTT ID of the called party

	Functional alias (see NOTE)
	O
	The functional alias of the called party

	Use floor control indication
	M
	This element indicates whether floor control will be used for the private call.

	SDP offer
	M
	Media parameters of MCPTT client. 

	Requested commencement mode
	O
	An indication of the commencement mode to be used.

	Implicit floor request
	O
	An indication that the user is also requesting the floor. 

	Requested priority
	O
	Priority level requested for the call.

	Location information
	O
	Location of the calling party

	NOTE:	At least one identity must be present.



[bookmark: _Toc62746470]7.3.2.4	Procedure
The MCPTT private call setup procedure between MCPTT servers is modified to allow using the functional alias as called party address, i.e. the MCPTT ID address is not resolved by the primary MCPTT system, instead the primary MCPTT server uses the functional alias mask information configured in the MCPTT service configuration data to send the request towards the proper MCPTT system.
Proposed changes against 3GPP TS 23.379 [2] clause 10.7.2.3.1: Private call setup in automatic commencement mode – MCPTT users in multiple MCPTT systems:
NOTE: The changes are applicable when using manual commencement mode as well.


Figure 7.3.2.4-1: Private call setup in automatic commencement mode – users in multiple MCPTT systems
1./2.	No change.
3.	The MCPTT private call request contains the MCPTT ID or functional alias of invited user.
Editor's Note:	Further study is needed when the target address is a functional alias and end-to-end encryption is used for this call.
4./5.	No change.
6.	If the MCPTT private call request is initiated by using a functional alias as called party address, then the target MCPTT system is identified by help of configured functional alias mask in the MCPTT service configuration data.
7.	If the MCPTT server private call request contains a functional alias as called party address, the MCPTT server resolves the MCPTT ID of the called MCPTT user by using the functional alias address.
8.-12.	No change.
[bookmark: _Toc62746471]7.3.3	Solution evaluation
Editor's Note:	This clause will provide the evaluation of this solution.
[bookmark: _Toc62746472]7.4	Functional alias support for migrated users
[bookmark: _Toc62746473]7.4.1	General
This solution addresses the key issue 2 described in clause 5.2 on functional alias handling.
The solution provides the possibility to configure proper functional aliases for MC service users migrating to a partner MC system.
[bookmark: _Toc62746474]7.4.2	Solution description
[bookmark: _Toc62746475]7.4.2.1	Principle
The solution relies on the existing procedure "MC service user receiving MC service from a partner MC system" described in 3GPP TS 23.280 [5] clause 10.1.4.3.2. The procedure can provide the list of functional aliases for use in the partner MC system as part of the migration MC service user profile.
[bookmark: _Toc62746476]7.4.2.2	Procedure
A set of functional aliases for each primary MC system is configured in the partner MC system. After the MC user is migrated from the primary MC system into the partner MC system, the partner MC system provides the MC user profile for migration which includes a preconfigured set of functional aliases allowed to be used within the partner MC system.
The MC configuration management server provides the functional alias management server functionality as described in subclause 7.4.2.2.13 of 3GPP TS 23.280 [5]. The configuration management server functionality is extended with the configuration function for functional alias sets for different partner MC system.
NOTE:	Different migrated MC users from different partner MC systems may need different functional alias sets; i.e. the configuration acts on MC partner system basis.
The procedure is described in 3GPP TS 23.280 [5] clause 10.1.4.3.2: MC service user receiving MC service from a partner MC system:


Figure 7.4.2.2-1: Retrieval of user profile in partner MC system
Within step 5 above the partner MC system has the option of modifying the MC user profile for migrated users. Step 5 is enhanced to support functional alias sets for use in the partner MC system.
After the MC service UE has received the MC service user profile in step 9, the MC service user is able to activate functional aliases within the partner MC system and use them for communication in the partner MC system.
Editor's Note: The use of the same functional alias in both, the primary and the partner MC system, requires further study.
[bookmark: _Toc62746477]7.4.2.3	Configuration
Editor's Note: This clause will provide the configuration data needed for this solution.
[bookmark: _Toc62746478]7.4.3	Solution evaluation
Editor's Note:	This clause will provide the evaluation of this solution.
[bookmark: _Toc62746479]8	Overall evaluation
Editor's Note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc464463370][bookmark: _Toc475064964][bookmark: _Toc478400634][bookmark: _Toc27381724][bookmark: _Toc62746480]9	Conclusions
Editor's Note:	This clause is intended to list conclusions that have been agreed during the study item activities.
[bookmark: _Toc62746481]
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