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Abstract: This contribution proposes the removal of the media plane, and allocation of its functionality to the application plane
Introduction
The division of the functional model into separate planes was proposed at SA6 #2 to simplify the description of the architecture and separate logically different functional areas, and although the use of ‘planes’ terminology is questioned by an editor’s note, the separation of functionality enabled the development of the architecture to the point that has currently been reached in draft TS 23.179.

As the architecture has evolved, it has become apparent that there is much overlap between the media and application planes, with some entities (the MCPTT server and MCPTT client) needing to have functionality in both planes.  Similarly, the media resource function is currently carrying out both a bearer control function, more suited to an application function, and a media distribution role.  Moreover the combination of floor control signalling (application plane) and media distribution (media plane) both carried over the media distribution paths help to muddy the distinctions.  It would therefore ease understanding of the architecture to combined application and media planes into a single application plane, and then within the composite application plane to identify which entities have an application control related function and which entities have a media related function.
Such a revision of planes may also help the reader understand the layers described in the deployment scenarios in clause 9.
This contribution also removes the ‘media resource function gateway’ functional entity, which was combined with the ‘media resource function’ in SA6 #5 in the functional model, but not removed from the entity description.
This contribution also makes use of the functional model and reference point revisions in S6-150896 (revised from S6-150875), 
******************************* Start of first change **************************************
5.2.1
General architectural requirements

General MCPTT architectural requirements include:

a)
To develop economies of scale, it will be useful if network operators can reuse the MCPTT architecture for non-public safety customers that require similar functionality. These operators may want to integrate many components of the MCPTT solution with their existing network architecture.


Hence a functional decomposition of MCPTT into a small number of distinct logical functions is required.

b)
The architecture should enable an application plane and signalling plane split for the provision of the MCPTT service.

c)
To enable parts of the MCPTT solution to be reused for other applications, the architecture should enable the Group Management functions (e.g. admission control; linking of groups; etc) to be implemented on a separate node from the main PTT functions (e.g. ‘call’ setup/termination; allocation of TMGI to UE; floor control; etc).

d)
There is a need to promptly form (and release) groups of users that span multiple Public Safety Network Administrations. To enable this, the architecture should provide the relevant Public Safety Network – Public Safety Network interfaces.

******************************* End  of first change **************************************
******************************* Start of second change **************************************

7.2
Description of the planes

The following planes are identified:

Editor's note:
The list below is to be aligned with the detailed description in clause 8. Not necessarily complete at the moment and planes might be combined.

a)
application plane. The application plane provides all of the services (e.g. call control, floor control) required by the user together with the necessary functions to support media control and transfer. It uses the services of the signalling control plane to support those requirements. The application plane also provides for the conferencing of media, transcoding of media, and provision of tones and announcements;
Editor's note:
It is for further study whether resource control via Rx is possible / needed from the application plane.

b)
signalling control plane. The signalling control plane provides the necessary signalling support to establish the association of users involved in a MCPTT call or other type of call and other services. The signalling control plane also offers access to and control of services applicable to calls. The signalling control plane uses the services of the bearer plane.


Bearers supporting these planes are defined for LTE within 3GPP TS 23.401 [9].  The resource control that is needed to support these planes are defined within 3GPP TS 23.203 [4]. .
Editor's note:
Whether bearer resource control and bearers should be separated is for further study.

Editor's note:
Additional words may be needed to cover multicast bearers.

******************************* End  of second change **************************************
******************************* Start of third change **************************************
7.4.2
Application plane
7.4.2.1
General

Entities within the application plane provide application control and media control and distribution functions.
7.4.2.2
Common services core

7.4.2.2.1
Configuration management client

Editor's note:
FFS.

7.4.2.2.2
Configuration management server

Editor's note:
FFS.

7.4.2.2.3
Group management client

7.4.2.2.4
Group management server

The group management server functional entity provides for management of groups supported within the MCPTT service provider.

All the group management clients supporting users belonging to a single group are required to use the same group management server for that group. A group management client supporting a user involved in multiple groups can have relationships with multiple group management servers.

The group management server will manage media policy information for use by the UE for media mixing.
7.4.2.2.5
Identity management server

The identity management server is a functional entity that is capable of authenticating the MCPTT user. It contains the knowledge and means to do authentication by verifying the credentials supplied by the user.

The identity management server functional entity may reside in the same domain as the user’s MCPTT server.

7.4.2.2.6
Identity management client

This functional entity acts as the application user agent for MCPTT user identity transactions. It interacts with the identity management server.

Editor's note:
It is FFS whether this functional entity may be combined with some other user agents such as group management client and configuration management client.

7.4.2.3
MCPTT application service

7.4.2.3.1
MCPTT client

This functional entity acts as the user agent for all MCPTT application transactions. It also supports location reporting, presence, and status reporting.

Editor's note:
In the allocation of functional entities, this functional entity is allocated to the user's device. The Signalling user agent functional entity and floor participant functional entity are collocated with this functional entity, which is for further study.

7.4.2.3.2
MCPTT server

The MCPTT server functional entity provides centralised support for MCPTT services.

All the MCPTT clients supporting users belonging to a single group are required to use the same MCPTT server for that group. An MCPTT client supporting a user involved in multiple groups can have relationships with multiple MCPTT servers.

NOTE:
Possible requirements for handling multiple distinct media on different MCPTT servers is not covered in this version of the document.

The MCPTT server functional entity represents a specific instantiation of the GCS AS described in 3GPP TS 23.468 [10] to control multicast and unicast operations for group communications.

By assuming the role of a GCS AS, the MCPTT server functional entity is responsible for:

-
keeping track of MCPTT UE location with respect to multicast service availability,

-
requesting the allocation of multicast resources utilizing the MRF,

-
announcing the association of multicast resources to calls to MCPTT UEs,

-
determining for each MCPTT UE involved in a given call whether to use unicast or multicast transport, 

-
announcing the assignment of multicast transport for specific calls to MCPTT UEs, and

-
informing the MRF of the media streams requiring support for a given call.
7.4.2.3.3
Floor participant

The floor participant functional entity is responsible for floor requests. This functional entity is located in the UE for both on-network and off-network operations.
7.4.2.3.4
Floor control server

This functional entity provides support for centralised floor control, for both on-network and off-network operation. It may provide arbitration between floor control requests between different users, grant the floor in response to successful requests, and provide queuing in cases of contention. For on-network operation, this functional entity is located with the MCPTT server. For off-network operation, this functional entity is located in the UE.
7.4.2.3.5
Media distribution function 

The media distribution function is responsible for the distribution of media to call participants. By means of information  provided by the MCPTT server (IP addresses, transport layer ports, etc.), it will provide the following functionality:

-
provide for the reception of uplink MCPTT UE media transmission by means of the MCPTT-7 reference point

-
replicate the media as needed for distribution to those participants using unicast transport

-
distribute downlink media to MCPTT UEs by IP unicast transmission to those participants utilizing unicast transport by means of the MCPTT-7 reference point

-
distribute downlink media to MCPTT UEs using multicast downlink transport of media for the call by means of the MCPTT-8 reference point.
-
provide a media mixing function where multiple media streams are combined into a single media stream for transmission to the MCPTT UE
NOTE: 
If media mixing function occurs within the media distribution function, it operates independently of the media mixer in the UE.
NOTE:
A media mixing function within the media distribution function is not possible where the media is end to end encrypted.
EN:
It should be considered whether to define the media mixer as a separate functional entity in the MCPTT server
7.4.2.3.6
Media mixer
This functional entity exists on the UE and provides support for combining multiple media streams into one media stream through the enforcement of media policy information.

******************************* End  of third change **************************************
******************************* Start of fourth change **************************************















******************************* End of fourth change **************************************
******************************* Start of fifth change **************************************
7.5.2.2
Reference point MCPTT-1 (between the MCPTT client and the MCPTT server)

The MCPTT-1 reference point, which exists between the MCPTT client and the MCPTT server for MCPTT application signalling for establishing a session in support of MCPTT, shall use the SIP-1 and SIP-2 reference points for transport and routing of signalling.

Reference point MCPTT-1 also may provide the MCPTT server with location information with respect to multicast service availability for the MCPTT Client. 

Messages supported on this interface may include the MCPTT client reporting information on the MBMS area of service to the MCPTT server, indicating the area where the UE is currently located. This information comes from the broadcast by the local cell of the SIB1 and SIB15 (see 3GPP TS 36.331 [12]) as decoded by the UE.

Editor’s note:
There may be other mechanisms for the MCPTT server to discover this information. 
Editor’s note: 
It is FFS whether bearers can be established by the signalling plane.
NOTE:
This reference point includes the GC1 reference point as described in 3GPP TS 23.468 [10]. It is assumed that the MCPTT server is performing the function of GCS AS. While 3GPP TS 23.468 [10] did not specify GC1 it did include high level descriptions of certain interactions on GC1, including those relating to the availability of multicast delivery for the application client.

Messages supported on this interface may also include the MCPTT server providing the MCPTT client with information describing the mapping of transport resources to specific group calls.

7.5.2.3
Reference point MCPTT-2 (between MCPTT server and MCPTT user database)

Provides for the MCPTT server to obtain information about a specific user.

7.5.2.4
Reference point MCPTT-3 (between the MCPTT server and MCPTT server)
The MCPTT-3 reference point, which exists between the MCPTT server and the MCPTT server for MCPTT application signalling for establishing MCPTT sessions, shall use the SIP-2 reference point for transport and routing of signalling. If each MCPTT server is served by a different SIP core then the MCPTT-3 reference point shall also use the SIP-3 reference point for transport and routing of signalling.
7.5.2.5
Reference point MCPTT-4 (between floor control server and floor control participant)

Provides floor control signalling between MCPTT server and MCPTT client.
7.5.2.6
Reference point MCPTT-5 (between media resource function and EPS)

The MCPTT-5 reference point is used by the media resource function of the MCPTT server to obtain unicast bearers with appropriate QoS from the EPS.  It utilises the Rx interface of the EPS.

Editor’s note: Interaction between a GCS AS and an IMS SIP core when interfacing to Rx from are for further study

7.5.2.7
Reference point MCPTT-6 (between media resource function and EPS)

Reference point MCPTT-6 is used to request the allocation and activatation of multicast transport resources for MCPTT application usage. It uses the MB2-C interface as defined in 3GPP TS 29.468 [11].

7.5.2.8
Reference point MCPTT-7 (unicast between media resource function and media mixer)

The MCPTT-7 reference point is used to exchange unicast media between the media resource function of the MCPTT server and the media mixer of the MCPTT client.

7.5.2.9
Reference point MCPTT-8 (multicast between media resource function and media mixer)

The MCPTT-8 reference point is used by the media resource function of the MCPTT server to send multicast media to the media mixer of the MCPTT client.  It is sent via the MB2-u interface of the EPS.

7.5.2.9
Reference point MCPTT-9 (between MCPTT user database and SIP core)

Editor’s note:
The MCPTT-9 reference point, which is between the MCPTT user database and the Registrar/Registrar Finder, still needs text added to define it.
7.5.2.11
Reference point CSC-1 (between identity management client and identity management server)

Provides for the mutual authentication between the user equipment and the common server's plane on behalf of applications within the application plane.

7.5.2.12
Reference point CSC-2 (between the group management client and the group management server)

The CSC-2 reference point, which exists between the group management client and the group management server for MCPTT application signalling for MCPTT data management of the MCPTT service, shall use the HTTP-1 reference point for transport and routing of signalling.

7.5.2.13
Reference point CSC-3 (between MCPTT server and group management server)

Provides for the MCPTT server to obtain information about groups and shall use HTTP-2 reference point for transport and routing of signalling.

Editor’s note : Subscription/Notification over CSC-3 is FFS.
7.5.2.14
Reference point CSC-4 (between the configuration management client and the configuration management server)

Provides the configuration information required for MCPTT services between the configuration management client and the configuration management server.

******************************* End of fifth change **************************************
******************************* Start of sixth change **************************************















******************************* End of sixth change **************************************
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