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1. Introduction
This document addresses the topic of access to the MC service system without direct access to the 3GPP system. In particular, it provides statements on the necessary range of functions, the classification of the MC service application gateway in comparison to ProSe and initial solutions in relation to the functional architecture.

2. Reason for Change
Access to the MC service system without access to the 3GPP system is essential for many applications because the physics of e.g. railroad vehicles sets limits, where a multitude of individual users share 1-2 3GPP system accesses.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.796v100.
* * * First Change * * * *
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7.x
Classification and basics

The MC service application gateway logically connects MC service clients with the MC service system which share the same transmission entity, e.g. MC service UE. The MC service Application gateway provides the proxy function, which handles the MC service user signalling information and MC service user data information of the MC service clients who are registered by means of the MC service Application gateway. Accordingly, the MC service client forwards unhanged signalling and user contents to the MC service system but additionally provided with MC service Application gateway user information.

The user function of the MC service Application gateway corresponds to an MC service user who is be able to handle the communication of other MC service users. The MC service users which are a sub-user of the MC service Application gateway have the full functionality of an MC service user.

The Application gateway generally guarantees the accessibility of the registered MC service users/clients. The appropriate use of unicast and/or broadcast is subject to the availability of the MC service UE transport capabilities that the MC service Application gateway can obtain.

An MC service client is able to simultaneously use multiple MC service Application gateways and their corresponding functions (Figure A-1). The concurrent or sequential use for communication purposes of multiple MC service Application gateways remains implementation specific inside the MC service client. An MC service Application gateway can make use of multiple transport capabilities, i.e. MC service UEs, simultaneously. The allocation of multiple MC service UEs (Figure A-1) and the associated scheduling of transport resources is left to the implementation. 

The MC service users/clients communicating via the MC service Application gateway do not have UICCs to authorize against the 3GPP Transport System.
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Figure 7.1-1 Schematic diagram MC service client sub-user of MC service Application gateways

The MC service clients get informed about the availability of the transport services provided by the MC service UE, so that the MC service client can be enabled to appropriately control the assignment for the communication.

The use of an MC service Application gateway by MC service users need to be authorized by the respective MC service Application gateway. Protection against third-party access of the control and user data information between MC service client and MC service Application gateway may be provided.
An MC service client using MC service Application gateway for its communication is be able to continue the usage of MCPTT, MCVideo, and MCData service types independently. The priority, latency and reliability requirements for each individual communication of the MC service clients can be independently requested, changed and used by each MC service Application gateway user, i.e. the authorized MC service client.
An MC service user using an MC service client connected via an MC service Application gateway can be addressed using the existing identities in accordance with 3GPP TS 23.280 [8] sub-clause 8 and can be reached accordingly. That encompasses also the use of functional alias. Furthermore, the definitions of 3GPP TS 23.280 [8] sub-clause 8 for the identity of MC service groups continues to apply.
The functions of the MC service application gateway can be used without restriction in the case of migration.

7.x.1
General and solution approaches

7.x.1.1
General

From the point of view Mission Critical Communication shall be distinguished strictly according to transport and application. Accordingly, the focus for the MC service Application gateway is on layers 4-7, which excludes the transport component, layer 1-3, from further consideration. In addition, the MC service Client does not have access to its own UICC, which authorizes it in the 3GPP System. This is also the main difference to the ProSe approach according to 3GPP TS 23.303 [23] sub-clause 4.5.1.1.2.3 (see Figure 7.x.1.1-1), which necessarily starts with an authorization at 3GPP system level but regards the application part as transparent. Nevertheless, the functional approaches from 3GPP TS 23.303 [23] can be partly reused for the MC service Application gateway.
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Figure 7.x.1.1-1 Allocation ProSe - MC service Application gateway
7.x.1.2
Functional architecture enhancements

7.x.1.2.1
On-Network functional model

The functional architecture according to 3GPP TS 23.280 [8] forms the basis for the extension to the MC service Application gateway. The MC service Application gateway is a special type of MC service user that forms the link between the MC service system and an MC service client without 3GPP transport access. The user profile of the MC service Application gateway user requires appropriate extensions or adjustments.

The reference points between the user MC service application gateway and the MC service system will continue to be used, which need to be supplemented by the reference points between the MC service application gateway user and the MC service client without 3GPP system access.

The following definitions from a functional-architectural point of view are recommended:

-
An MC service application gateway examines and modifies contents of the attached MC service clients, i.e. layer 5-7, without translating them into another protocol.

-
MC service application gateway User is a specific type of user that allows MC service clients without a direct 3GPP system to connect to the MC service system.

The communication between the MC client without the 3GPP system access and the MC service system is passed through the MC service Application gateway user, which performs the stapling function, e.g. routing, for the MC client without 3GPP system access.

The MC service Application gateway user with 3GPP system access thus unites the set of MC service clients under the valid 3GPP identification of the MC service UE. Each MC service client in conjunction with the MC service Application gateway user has its own keys, group membership as well as identities and its associated functional aliases. This procedure also guarantees the unambiguous assignment to the communication of the MC service clients in connection with the MC service Application gateway.

The information on the position of the respective MC service clients is to be made available individually by each one and to be provided by the MC service system.

Accordingly, the reference points between MC service user and MC service system remain unchanged, which between the Application gateway users and MC Client without 3GPP system access are to be provided with the suffix "Prime - `".
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Figure 7x.1.2.1-1 Functional model for application plane for an MC system
Basically, the approach taken regarding "Prime" also applies to the signalling control plane. The MC service application gateway user provides a SIP-1 and an http-1 proxy function for MC service clients.
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Figure 7.x.1.2.1-2 Functional model for signalling control plane
The MC service Application gateway can integrate the services MCPTT, MCVideo and MCData or act as stand-alone application gateway for each service.

The MC service UE with the MC service application gateway User Function allows the use of the transmission modes broadcast, unicast multicast. Depending on the methodology, broadcast communication is forwarded specifically with authorized membership of the individual MC service client or all active MC clients receive broadcast information and filter accordingly.

7.x.1.2.2
Application gateway discovery model

In addition to access to the MC service system for MC service users without UICC, it should generally be possible to use the MC service Application gateway also in conjunction with ProSe. Based on this consideration, a generic approach for the MC service Application gateway may be chosen. Accordingly, the ProSe model concept for the MC service Application gateway is used here.

ProSe (3GPP TS 23.303 [23]) uses two different models for Gateway Discovery, the basic idea of which is proposed here for reuse in relation to MC service application gateway.

Model A: involves the MC service client announcing, "I am here".

This model defines two roles:

-
Announcing MC service client: The MC service client announces certain information that could be used by the MC service application gateway user that have permission to discover.

-
Monitoring MC service application gateway user: The monitoring MC service application gateway user monitors certain information of interest of announcing MC service clients.

In this model the announcing MC service client broadcasts discovery messages at pre-defined discovery intervals and the monitoring MC service application gateway users that are interested in these messages read them and process them.

Model B: involves the MC service client asking, "who is there" and/or "are you there".

This model two roles for the MC service clients and the MC service application gateway user:

-
Discoverer MC service client: The MC service client transmits a request containing certain information about what it is interested to discover.

-
Discovered MC service application gateway user: The MC service application gateway user that receives the request message can respond with some information related to the discoverer's request.

7.x.1.2.3
Further observations

7.x.1.2.3.1
IP address Allocation

The MC service Application gateway optionally acts as a DHCP entity for the receipt of IP addresses by the MC service clients with 3GPP system access.

7.x.1.2.3.2
Association MC Client - Application gateway

To control the corresponding communication request to MC service clients, which can only be reached via an MC service application gateway, the attachment status between MC service client and MC service application gateway user must be entered in the MC service system for the association of and MC service application user and MC service client. The following phases must be considered:

MC service application gateway - Registration: Period during a MC service client is attaching to the MC service Application gateway and afterwards login on the MC service system

If the MC service Client successfully completes the registration phase, the MC service client can assume the status “Active Registered” (Figure 7.x.1.2.3-1).

MC service application gateway - Active Registered: Period a MC service client is attached to an MC service application gateway user, is able to access MC service system and can obtain MC services (Figure 7.x.1.2.3-1).
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Figure 7.x.1.2.3-1 Status model – MC service application gateway

Only this status allows the MC service client/user without 3GPP system access to participate in the following types of communication.

Invoked user application: MC service user application which receives an incoming communication.

Retrieving user application: MC service user application which initiates an outgoing communication.

Different conditions, intentional or unintentional, may lead to the de-association between MC service client without 3GPP access and the MC service application gateway. To increase the availability accordingly, periodic renewal of the association between MC client without 3GPP system access and MC service application gateway user need to be considered. In the MC client without 3GPP system access and in the MC service system, the association status need to be updated accordingly.

The unavailability of the bearer service on the MC service application gateway user is also of interest for the availability. This fact also leads to the unavailability of the MC service clients without 3GPP system access and need to be updated accordingly.

Considering the conditions mentioned above, the association between MC service client and MC service application gateway user should be cancelled.

MC service application gateway de-registration: Period during a MC service client without 3GPP system access is detaching from the MC service Application gateway (Figure 7.x.1.2.3-1) and is accordingly treated as unreachable by MC service System.

7.x.1.2.3.3
Application gateway service association
MC services are to be agreed between MC service client and the Application gateway. Accordingly, the following definition applies:

Service registration MC service Application gateway: Is the process by which the MC service client informs the MC service Application gateway which MC services (MCPTT, MCVideo, MCData) the MC service user wants to obtain via the MC service application gateway.

Editor’s note: Necessary details are FFS.

7.x.1.2.3.4
Other

Following items may impact the functionality of an MC service application gateway:

· Transmission mode (broadcast, unicast) 

Transmission mode registration: encompasses the announcement of which transmission modes, i.e., unicast broadcast, are used by the MC service user for its communication.

· Positioning of the individual MC service clients associated with the MC service application gateway

· Slicing 

* * * End of Changes * * * *

