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1.
Gateway UE in the 3GPP context
1.1
Introduction
In TR 23.796 the topic gateway UE was brought up in the discussion. However, the fundamental approaches to this have not been fully accomplished. The present presentation is intended to discuss possible approaches and work out their differences. In general, the requirements for implementation apply according to:

3GPP TS 22.179 clause 4.5.4

-
“A gateway UE is typically installed in a vehicle (e.g., a police car, fire truck) and has wired and/or wireless connections to various devices in use by the MCPTT Users. 

-
A gateway UE differs functionally from a ProSe relay node. In the ProSe paradigm, the relay node and the devices served by it are all (ProSe enabled) 3GPP UEs and are "visible" to the 3GPP system as UEs. In the gateway UE paradigm, only the gateway UE is an 3GPP device and only it is "visible" at the 3GPP network layer.“

3GPP TS 22.280 clause 5.15

-
[R-5.15-001] The MCX Service system shall be accessible via gateway MCX UEs by MCX Users.

-
[R-5.15-002] Gateway MCX UEs shall ensure that the content of communications between the MCX Service System and an MCX User attached to the gateway MCX UEs is unaltered.

-
[R-5.15-003] Gateway MCX UEs shall handle the communication traffic attributes, e.g. priority and QoS, of an MCX User attached to a gateway MCX UE independently of other MCX Users concurrently attached to the same gateway MCX UE.
1.2
Assumptions

The gateway UE combines two basic functions at the same time. That of UE sharing and, if necessary, that of multiple login of one MC service user to several MC service UEs at the same time. The terminology gateway UE stands for a gateway function that covers the OSI layers 4-7 and can accordingly be identified as an application gateway function. The users of the gateway function do not necessarily have a 3GPP transport system access, they can also be operated on non-3GPP capable devices.

The physical UE used with the gateway function provides:

-
The Uu connection to the 3GPP system and the associated mechanisms e.g. Security, Mobility etc.;

-
and necessarily the transport to the MC service clients located on non-3GPP devices.

-
MC service clients referring directly to the user on the UE may exits simultaneously to the other MC service clients outside the UE;
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Figure 1.2-1 gateway UE model
1.3
User identification
With the previously mentioned approach, two possible identification models of the users and their corresponding MC service clients of the gateway UE result:

1. Model A: The MC service clients on the gateway UE and on the non-3GPP devices share an IMPI. The associated IMPUs are managed by one common profile.
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Figure 1.3-1 gateway UE - MC service users sharing one subscription
2. Model B: The MC Service clients on the gateway UE and those of the MC service clients on the non-3GPP device have dedicated IMPIs. The corresponding MC service client inevitably has an IMC (3GPP TS 23.228 / 33.203). The relationship between MC service clients IMPU / IMPI non-3GPP device and MC service clients IMPU / IMPI is completely decoupled at profile level.
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Figure 1.3-2 gateway UE - MC service users having dedicated having dedicated subscriptions
For the use of dedicated IMPUs on a non-3GPP device, 3GPP TS 23.228 as well as 3GPP TS 33.203 allows the use of an IMC (IMS Credential) when no ISIM/USIM is present. An IMC will encompass an IMPI, at least one IMPU and a Home Network Domain Name will support a sequence number checking in the context of the IMS Domain and an authentication key.

1.4
Summary user identification 

Both user identification approaches (Model A/ Model B) have advantages and disadvantages. But it is obvious that the second approach (Model B) has more degrees of freedom, specifically the independence in the use of service areas (using the IMPI) for the users residing on the gateway UE and the distant user of the gateway UE. Particular attention needs to be paid to the topic of IMS level roaming, which allows the control the use of services in their use more independently, for example in the use of the IMPI only on a national.

However , it is suggested that both identification approaches can be developed.

1.5
Gateway UE architecture model

The following simplified architecture for the use of a gateway UE can generally be assumed:

· MC service users behind the gateway UE are either by the IMPU that is concatenated with the IMPI of a MC service user residing on the gateway UE (Model A) or is identified by dedicated IMPI/IMPU and the corresponding MC service IDs (Model B); The use of the IMC is then assumed according to 3GPP TS 23.228 and 3GPP TS 33.203.

· The MC service user on the application gateway UE function may provide the mapping to the authorized MC service user on a non-3GPP device using GRUU in accordance to 3GPP TS 23.228. This will allow the simultaneous use of multiple application gateway UE functions.

· The reference points between MC service user and MC service system are still valid!

· To use the application gateway UE an additional reference point (CSC-Y) is required that allow the application gateway UE function to control the attached MC service users. It is required to 

· MC service user profile may contain information that the MC service is able to use an application gateway UE function.

· With the simultaneous use of APNs, differences between the EPS and 5GS may be expected.

· The application gateway UE function necessarily performs certain routing/mapping functions between the MC service system and the application gateway UE MC service users.
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Figure 1.5-1 gateway UE architecture model
The Application GW Function is the logical function that is used for the related actions required for a gateway UE that may consist of sub-functions that perform different roles. A gateway enabled UE may support the following functions:

· Exchange of control/signalling information between distant MC service users and the MC service system using defined reference points.

· Enables discovery of distant MC service users using a new reference point (CSC-Y).
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