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1.
Introduction
TS 22.179 (MCPTT Requirements) is in the process of being developed by SA1 and one of the areas that has been noted as being of importance is Interworking with non-3GPP systems, as well as other MCPTT services. In particular, in some regions, there will be a need for MCPTT to work alongside and with existing systems, such as TETRA, P.25, and other LMR technologies.

TSG SA has asked SA2 to develop an overview of what the MCPTT high-level architecture will be (including application level).

As part of the discussion within SA2, it is proposed that aspects of interworking with non-3GPP systems are taken into consideration.

2.
Discussion
2.1
Support of Requirements

As an example of the interworking requirements currently being considered by SA1, the following is an extract from the draft TS 22.179 (v0.4.1) related to interworking with P25 systems:

Note:
Annex 1 and 2 contain extracts from TS 22.179 for similar requirements for LMR and other MCPTT Services. TETRA requirements have not been included in TS 22.179 yet though there is a placeholder for them.
The MCPTT service shall enable interworking with the TIA-102 specifications (P25).

Interworking between the MCPTT service and P25 shall be capable of interworking with a multiplicity of independently administered Project 25 Radio Frequency Subsystems (RFSS).

Interworking between the MCPTT service and P25 shall support interoperable MCPTT Group Calls between MCPTT Users and P25 subscriber units and consoles.

Interworking between the MCPTT service and P25 shall support interoperable MCPTT Emergency Group Calls and P25 emergency calls.

Interworking between the MCPTT service and P25 shall support end-to-end encrypted MCPTT Group Calls between MCPTT Users and P25 subscriber units and consoles.

Interworking between the MCPTT service and P25 shall provide a means for an authorized user to initiate an override of a PTT Group call between MCPTT Users and P25 subscriber units and consoles.

Interworking between the MCPTT service and P25 shall provide a means for an authorized P25 subscriber units and consoles to initiate an override of a PTT Group call between MCPTT Users and P25 subscriber units and consoles.

Interworking between the MCPTT service and P25 shall support Group Regrouping that includes both MCPTT Groups and P25 groups.

Interworking between the MCPTT service and P25 shall support User Regrouping that includes both MCPTT Users and P25 subscriber units.

Interworking between the MCPTT service and P25 shall support interworking of Group-Broadcast Group Calls and P25 announcement group calls.

Interworking between the MCPTT service and P25 shall support interoperable Talker IDs and P25 Talker IDs.

Interworking between the MCPTT service and P25 shall support interoperable PTT One-to-one Calls between an MCPTT User and a P25 subscriber unit or console.

Interworking between the MCPTT service and P25 shall support end-to-end encrypted PTT One-to-one Calls between an MCPTT User and a P25 subscriber unit or console.

Interworking between the MCPTT service and P25 shall support a means of reconciling codecs between interoperable calls.

Interworking between the MCPTT service and P25 shall support conveyance of losing audio from P25 subscriber units and consoles to authorized MCPTT Users.
As can be seen from the proposed list above, there are a number of requirements being placed on 3GPP, but, in many cases they in effect refer to an ‘interworking type function’ which means it is unclear at this stage as to how they will actually be met at the Stage 2/3 level.

It would be useful if, during the architecture discussions in SA2, it could be identified what 3GPP is expected to provide to non-3GPP systems in the way of access and information to support interworking. 
Obviously, it would also be useful to know if 3GPP would expect changes to be made to the non-3GPP systems to support interworking, and if there will be differences between the various solutions for interworking with different systems (e.g. how will interworking between 3GPP and P.25 differ to interworking between 3GPP and LMR and different MCPTT services). While possible changes to non-3GPP systems are outside the scope of 3GPP, the MCPTT architecture should be designed to ensure that 3GPP does not ‘expect’ functionality that will not or cannot be provided.
Additionally, for interworking with non-3GPP systems, it would be useful to understand if there are expected to be any significant differences to the way that 3GPP MCPTT interworks within 3GPP based systems. In other words, will the internal 3GPP interfaces that are used to support interworking between 3GPP MCPTT systems also be able to support interworking with non-3GPP systems? 
2.2
Interworking work to be done
It is important in the SA2 discussions to talk about what views there are for the interworking and how this can be achieved. It is perhaps important at this stage to consider the key question with respect to interworking.

1) How many Interworking functions would/should there be:

a. One, which exposes all the application functionalities present in MCPTT.

b. Two, that would include one for MCPTT-MCPTT interworking and one for MCPTT-Other.

c. More, which would include: MCPTT-MCPTT, MCPTT- P25, MCPTT- TETRA, MCPTT- LMR etc.

d. Other

2) What does the Interworking architecture look like? How does it differ depending on the answer to Q1, and what commonalities would there be if there were multiple interfaces? 

Conclusion
It is proposed that in the development of the MCPTT architecture, support for MCPTT interworking with non-3GPP systems is considered, and it is identified the extent to which these interfaces are different to those that would be specified to allow interworking between MCPTT services. This is so that, at a minimum, any necessary interfaces to external non-3GPP systems are identified (or at least indicated).
Annex 1- Interoperability Requirements Between MCPTT Systems

Extract from TS 22.179 v0.4.1 subclause 4.13.2 XX

An MCPTT service shall provide mechanisms to allow an MCPTT User to operate in a Visited MCPTT System, subject to authorization from both the Visited and the Home MCPTT Systems of the MCPTT User.

The authentication of an MCPTT User with an MCPTT service in a Visited MCPTT System shall be based on security parameters obtained from the Home MCPTT service of the MCPTT User.

Note: this is an application layer authentication and not 3GPP network authentication.

Any functionality needed from the visited PLMN network is subject to roaming capabilities and operator agreement.

An MCPTT service shall provide mechanisms to allow an MCPTT User on the Home MCPTT System to affiliate to a PTT Group from a Foreign MCPTT System, subject to authorization from the Home MCPTT System and the Foreign MCPTT System that is home to the MCPTT Group (Group Home MCPTT System).

An MCPTT service shall provide mechanisms to allow a roaming MCPTT User to affiliate to an MCPTT Group from the visited MCPTT System, subject to authorization from the Group Home MCPTT System.

An MCPTT service shall provide mechanisms to allow a roaming MCPTT User to affiliate to an MCPTT Group from another interconnected MCPTT System, subject to authorization from the Group Home MCPTT System.

Note: it is assumed that once affiliation from a User to a Group is successful, subsequent communication within that Group are available to the User.

End to end security of an MCPTT Group communication (including in Foreign MCPTT Systems) shall be based on parameters obtained from the Group Home MCPTT System.
Annex 2 – Interworking with LMR

Extract from TS 22.179 v0.4.1 subclause 5.4 Legacy Land Mobile Radio

The MCPTT service shall enable interworking with the TIA-603 Standard.

Interworking between the MCPTT service and TIA-603 Standard shall be capable of interworking with a multiplicity of independently administered systems based on the TIA-603 Standard.

Interworking between the MCPTT service and TIA-603 Standard shall support interoperable PTT Group calls between MCPTT Users and TIA-603 subscriber units and consoles.

Interworking between the MCPTT service and TIA-603 Standard shall provide a mechanism for an authorized MCPTT User to initiate an override within a PTT Group call that has both MCPTT Users and TIA 603 subscriber units and consoles.

Interworking between the MCPTT service and TIA-603 Standard shall provide a mechanism for an authorized TIA-603 subscriber unit or console to initiate an override within a PTT Group call that has both MCPTT Users and TIA 603 subscriber units and consoles.

Interworking between the MCPTT service and TIA-603 Standard shall support interoperable PTT One-to-one Calls between MCPTT Users and TIA-603 subscriber units or consoles.

Interworking between the MCPTT service and TIA-603 Standard shall support a means of reconciling codecs between interoperable calls.

Interworking between the MCPTT service and TIA-603 Standard support conveyance of losing audio from TIA 603 subscribers units and consoles to suitably privileged MCPTT Users.
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