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4
Introduction

A common functional architecture to support MC services (i.e., MCPTT defined in 3GPP TS 23.379 [16], MCVideo defined in 3GPP TS 23.281 [12], MCData defined in 3GPP TS 23.282 [13]) including common application plane and signalling plane entities is specified in this document.

Each MC service supports several types of communications amongst the users (e.g. group call, private call). There are several common functions and entities (e.g. group, configuration, identity) which are used by the MC services.

The common functional architecture to support MC services utilises aspects of the IMS architecture defined in 3GPP TS 23.228 [9], the Proximity-based Services (ProSe) architecture defined in 3GPP TS 23.303 [14], the Group Communication System Enablers for LTE (GCSE_LTE) architecture defined in 3GPP TS 23.468 [18], the PS-PS access transfer procedures defined in 3GPP TS 23.237 [10] and for MCData file distribution, the MBMS User Service architecture defined in 3GPP TS 26.348 [x].
The MC service UE primarily obtains access to a MC service via E-UTRAN, using the EPS architecture defined in 3GPP TS 23.401 [17]. Certain MC service functions such as dispatch and administrative functions can be supported using either MC service UEs in E-UTRAN or using MC service UEs via non-3GPP access networks. External applications usage of MC services can be enabled via E-UTRAN or non-3GPP access networks.

NOTE:
Dispatch consoles and devices used by MC service administrators are considered MC service UEs in the common functional architecture to support MC services.

**** Next change ****

5.2.6
GCS AS requirements for the MC services
Point to multipoint broadcast offered by the LTE MBMS technology is well suited to group communications, which form a major part of the public safety related communications. The MC service on-network architecture, is based in part on 3GPP TS 23.468 [18] with the MC service server assuming the function of the GCS AS or, for MCData file distribution, on 3GPP TS 26.348 [x] with the MC service server assuming the function of the content provider. It can be represented (in a simplified diagram) as shown in figure 5.2.6-1:
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Figure 5.2.6-1: MC service on-network architecture showing MBMS

The MC service server is shown acting as a GCS AS or a content provider within the same network entity. It is illustrated this way for simplicity of the diagram.

MC service media content is transmitted via LTE bearers, which are communication pipes with one end in the MC service server and the other end in the MC service UE. The uplink bearers are always allocated as unicast, but the downlink bearers can be allocated as unicast or as MBMS bearers, or both.

An MBMS bearer (both network and radio part) is uniquely identified via a TMGI or via a combination of a TMGI and a flow identifier (see 3GPP TS 23.246 [11]). The MC service server is capable, via the MB2 or xMB interface, to request the creation of MBMS bearers and associate a unique TMGI or a combination of a TMGI and a flow identifier (see 3GPP TS 23.468 [18] and 3GPP TS 26.348 [x]). The MC service server may determine the MBMS broadcast area based on the cell identities of the affiliated group members received over GC1. The MC service server may determine for a user the switching from MBMS bearer to unicast bearer based on the information reported over GC1.
**** Next change ****
7.2
Description of the planes

The following planes are identified:

a)
application plane: The application plane provides all of the services (e.g. call control, floor control, video control, data control) required by the user together with the necessary functions to support MC service. It uses the services of the signalling control plane to support those requirements. For example, within the MCPTT service, the application plane also provides for the conferencing of media, and provision of tones and announcements; and

b)
signalling control plane: The signalling control plane provides the necessary signalling support to establish the association of users involved in an MC service, such as an MCPTT call or other type of MC services. The signalling control plane also offers access to and control of services across MC services. The signalling control plane uses the services of the bearer plane.

Bearers supporting these planes are defined for LTE within 3GPP TS 23.401 [17]. The resource control that is needed to support these planes is defined within 3GPP TS 23.203 [8]. The application plane also relies on the use of multicast bearers established via procedures defined in 3GPP TS 23. 468 [18], 3GPP TS 23.246 [11] and, for MCData file distribution, via procedures defined in 3GPP TS 26.348 [x].

**** Next change ****

7.3.1
On-network functional model

Each MC service can be represented by an application plane functional model. The functional model across MC services may be similar but is described by the individual functional entities and reference points that belong to that MC service. Within the application plane for an MC service there is a common set of functions and reference points. The common set is shared across services. This common set of functions and reference points is known as the common services core.

Figure 7.3.1-1 shows the functional model for the application plane for an MC system.


[image: image3.emf]Identity 

management 

client 

CSC-1

CSC-2

CSC-3

Common 

services core

Group 

management 

client 

Identity 

management 

server 

Group 

management 

server 

CSC-4

Configuration 

management 

client 

Configuration 

management 

server 

MC service 

server(s)

MC service 

client(s)

MC service UE

EPS

Other MC 

service server

CSC-5

Other group 

management 

server

CSC-7

Key 

management 

client 

CSC-8

Key 

management 

server 

CSC-10

CSC-15

CSC-13

Location 

management 

client 

CSC-14

Location 

management 

server 

CSC-9

Group 

management 

server 

Configuration 

management 

server 

Other MC 

system

CSC-16

CSC-17

Migration 

management 

server 

Migration 

management 

server 

CSC-18

MC service 

user 

database(s)

MCX-1

MC gateway 

server

MCX-1

MC gateway 

server

MCX-1


Figure 7.3.1-1: Functional model for application plane for an MC system
The common services core functions and reference points shown in figure 7.3.1-1 are shared across each MC service. The description of the functions and reference points specific to an MC service is contained in the corresponding MC service TS.
In the model shown in figure 7.3.1-1, the following apply:

-
A specific MC service server is an instantiation of a GCS AS in accordance with 3GPP TS 23.468 [18]. For MCData file distribution, a specific MC service service may also be an instantiation of a content provider in accordance with 3GPP TS 26.348 [x]. 
-
The functional alias management client is an integrated functional entity of the configuration management client. The functional alias management client is described in subclause 7.4.2.2.12.

-
The functional alias management server is an integrated functional entity of the configuration management server. The functional alias management server is described in subclause 7.4.2.2.13.
Editor's note:
Whether the functional alias management client and functional alias management server can be replaced by the configuration management client and configuration management server is FFS.
Figure 7.3.1-2 shows the functional model for the signalling control plane.
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Figure 7.3.1-2: Functional model for signalling control plane

Figure 7.3.1-3 shows the relationships between the reference points of the application plane of an MC service server and the signalling plane.
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Figure 7.3.1-3: Relationships between reference points of MC service application plane and signalling control planes

NOTE 1:
Application plane reference point CSC-7 makes use of SIP-2 reference point when the group management servers are connected by a single SIP core. Where they are joined by more than one SIP core, CSC-7 also makes use of the SIP-3 reference point.

NOTE 2:
For simplicity, the HTTP proxy, which provides the interconnection between HTTP-1, HTTP-2 and HTTP-3 reference points, is not shown in figure 7.3.1-3. 
NOTE 3:
CSC-5, CSC-9, and CSC-15 make use of SIP-1 and SIP-2 reference points. For simplicity, this mapping relationship is not shown in figure 7.3.1-3.
**** Next change ****
7.4.2.3.2
MC service server

The MC service server functional entity provides centralised support for MC services.

The MC service server functional entity represents a specific instantiation of the GCS AS described in 3GPP TS 23.468 [18] to control multicast and unicast operations for group communications. For a specific MC service, the detailed description of the GCS AS role assumed by the MC service server is contained in the corresponding MC service TS.
The MC service server functional entity represents a content provider described in 3GPP TS 26.348 [x] to control multicast and unicast operations for group communications when using MBMS user services.
NOTE:
Usage of MBMS user services only applies to MCData file distribution in the present document.
The MC service server performs the functional alias controlling role for functional alias management including functional alias activation, deactivation and take over. For a single functional alias, only one MC service server is specified as the functional alias controlling role. The detailed description of the functional alias controlling role assumed by the MCPTT server is contained in 3GPP TS 23.379 [16].

NOTE:
Functional alias feature only applies to MCPTT in the present document.
The MC service server functional entity is supported by the SIP AS, HTTP client and HTTP server functional entities of the signalling control plane.

**** Next change ****

10.7.3.1.2
Procedure

The procedure figure 10.7.3.1.2-1 shows only one of the receiving MC service clients using an MBMS bearer. There might also be MC service clients in the same MC group communication session that receive the communication on unicast bearers.
Pre-conditions:

-
The participating users are already affiliated.
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Figure 10.7.3.1.2-1: Use of pre-established MBMS bearers

1a.
The MC service server determines to activate MBMS bearer. The activation of the MBMS bearer is done on the MB2-C reference point according to 3GPP TS 23.468 [18], or, for MCData file distribution,on the xMB-C reference point according to 3GPP TS 26.348 [x]. This bearer will be used for the MC communication media. 
1b.
Optionally, the MC service server may also activate an MBMS bearer dedicated for application level control signalling. The activation of the MBMS bearer is done on MB2-C reference point and according to 3GPP TS 23.468 [18]. 
NOTE 1:
The procedure to determine the activation of MBMS bearers is implementation specific. 
2a.
The MC service server passes the MBMS bearer info for the service description associated with the pre-established MBMS bearer to the MC service client. The MC service client obtains the TMGI, identifying the MBMS bearer, from the service description.
2b.
The MC service server may pass the MBMS bearer info for the service description associated with the pre-established floor control MBMS bearer to the MC service client. The MC service client obtains the TMGI, identifying the MBMS bearer, from the service description.
NOTE 2:
Step 2a and Step 2b can be done in one MBMS bearer announcement message. 

3.
The MC service client stores the information associated with the TMGI(s). The MC service client uses the TMGI and other MBMS bearer related information to activate the monitoring of the MBMS bearer by the MC service UE.
4.
The MC service client that enters or is in the service area of at least one announced TMGI indicates to the MC service server that the MC service client is able to receive media over MBMS, whereby the MC service server may decide to use the MBMS bearer instead of unicast bearer for MC communication sessions. 

NOTE 3:
Step 4 is optional for the MC service UE on subsequent MBMS bearer announcements.
5.
An MC service group communication session is established. 

6.
As the MC service server transmits the media over the MBMS bearer, the media packets are detected and delivered to the MC service client.
**** Next change ****
10.7.3.2
Use of dynamic MBMS bearer establishment

In this scenario depicted in figure 10.7.3.2-1, the MC service server uses a unicast bearer for communication with the UE on the DL at the start of the group communication session. When the MC service server decides to use an MBMS bearer for the DL media transmission, the MC service server establishes an MBMS bearer using the procedures defined in 3GPP TS 23.468 [18] or 3GPP TS 26.348 [x]. The MC service server provides MBMS service description information associated with MBMS bearer(s), obtained from the BM-SC, to the UE. The UE starts using the MBMS bearer(s) to receive DL media and stops using the unicast bearer for the DL media transmission.

NOTE 1:
The MC service server logic for determining when to establish the new MBMS delivery bearer is implementation specific. For example, the MC service server could decide to establish the MBMS delivery based on the location of the UE's that are a part of the group communication session.
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Figure 10.7.3.2-1: Use of dynamic MBMS bearer establishment

1.
An MC service group communication session is established.

2.
The downlink data is sent by unicast delivery.

3.
The MC service server establishes the MBMS bearer(s) for the group communication session according to the procedures defined in 3GPP TS 23.468 [18] or 3GPP TS 26.348 [x]. Service description associated with the MBMS bearer(s) is returned from the BM-SC.
4.
The MC service server provides service description information associated with the MBMS bearer to the UE. The MC service UE obtains the TMGI from the announcement message. This message may be sent on an application level control signalling bearer.

5.
The MC service UE starts monitoring data over MBMS associated with the TMGI, while in the service area associated with the TMGI.

6.
The MC service UE detects that it is able to receive data over MBMS associated with the TMGI.
7.
The MC service client notifies the MC service server that it is successfully receiving the TMGI. MC service server stops sending media data over unicast way to the MC service client.

8.
An MC service group communication session via dynamic MBMS bearer(s) is established.
NOTE 2:
Step 8 can occur before step 7.
9.
MC service server sends the downlink media for the group communication session over the MBMS.
**** Next change ****
10.7.3.10
MBMS bearer event notification

10.7.3.10.1
General

The MC service server is an instantiation of a GCS AS according to 3GPP TS 23.468 [18] or a content provider according to 3GPP TS 26.348 [x]. For the MC service server to know the status of the MBMS bearer, and thus know the networks ability to deliver the service, it is required that the network provides MBMS bearer event notifications to the MC service server. The different events notified to the MC service server include the MBMS bearer start result (e.g. when the first cell successfully allocated MBMS resources), including information if any cells fail to allocate MBMS resources to a specific MBMS bearer, the current status of the MBMS bearer, MBMS bearer suspension/resume or overload scenarios.

Editor's note:
The procedure defined in this sub clause requires an enhancement to GCSE and RAN and is therefore subject to implementation in EPC and RAN.

10.7.3.10.2
Procedure
The procedure in figure 10.7.3.10.2-1 shows notification information flows from MC service server to BM-SC.
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Figure 10.7.3.10.2-1: MBMS bearer event notification

1.
The MC service server activates an MBMS bearer. The activation of the MBMS bearer is done on the MB2-C reference point according to 3GPP TS 23.468 [18] or on the xMB-C reference point according to 3GPP TS 26.348 [x] ("Create Service/Session" requests not shown in Figure 10.7.3.10.2-1). 

2.
The BMSC will respond to the activation with an Activate MBMS bearer response message, according to 3GPP TS 23.468 [18] or Create Service/Session responses according to 3GPP TS 26.348 [x] (not shown in Figure 10.7.3.10.2-1).
3.
The EPC and RAN will initiate the MBMS session start procedure according to 3GPP TS 23.246 [11]. This procedure is outside the scope of this specification.

4.
At the first indication of a successful MBMS session start procedure, the BM-SC sends a MBMS bearer event notification, indicating that the MBMS bearer is ready to use.

5.
The MC service server starts to use the MBMS bearer according to the MBMS procedures in this specification.

6.
An event from RAN related to the MBMS session is received by the BM-SC.

7.
The BM-SC notifies the MC service server of certain MBMS related events including references to affected MBMS services areas or list of cells. Example of such events may be radio resources not available, overload, MBMS suspension. 

8.
The MC service server may decide, based on the received events, to switch to unicast transmission for relevant MC service clients.

NOTE:
Steps 6-8 should be seen as example events from the network that may occur and possible actions taken by the MC service server. These steps may be done at any time and repeatedly during the life time of an MBMS bearer.

**** End of changes ****
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