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=====  CHANGE  =====
[bookmark: _Toc103918167]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[ISO-23090-8]	ISO/IEC 23090-8:2020, Information technology — Coded representation of immersive media — Part 8: Network based media processing
[A]	3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[B]	3GPP TS 26.347: "Multimedia Broadcast/Multicast Service (MBMS); Application Programming Interface and URL".[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[C]	3GPP TS 26.479, "UE MBMS APIs for Mission Critical Services" It is preferred that the reference to 21.905 be the first in the list.

=====  CHANGE  =====
[bookmark: _Toc103918175]4.2.1	MBMS Client
An example for the definition of an API centric component in a 3GPP specification serves the MBMS client. The detailed procedures of the MBMS client are defined in 3GPP TS 26.346 [A] and 3GPP TS 26.347 [B] according to Figure 4.2.1-1.


Figure 4.2.1-1: MBMS Client – Application and Network reference Points an APIs
In particular TS 26.347 defines the following aspects:
· A set of service APIs for different application user services. The definition provides the ability to independently develop MBMS-aware applications and MBMS clients, even for different operating systems and execution environments, but rely on the service APIs to communicate with the MBMS client and to make use of the MBMS functionalities. These APIs are referred to as MBMS-API-C.
· A set of interface options between the MBMS client and the application to support the transfer of user data. Primary focus is on the communication through network interfaces, for example the usage of IP sockets or HTTP-based requests. These APIs are referred to as MBMS-API-U.
Additionally, For Mission Critical (MC) purposes and direct access to MBMS bearer contents, an integration API is specified by the Mission Critical Open Platform [https://www.mcopenplatform.org/]. 3GPP also specifies the MC MBMS API in 3GPP TS 26.479 [C] or the same objective.
APIs in TS 26.347 are defined addressing the following aspects:
· A client state model in relation to the application. Examples for state are IDLE, REGISTERED, ACTIVE, etc. State changes may occur through MBMS-API-C or by information received through the network interface.
· A set of client internal parameters that are changed based on either configuration or API calls through MBMS-API-C or by information received through the network interface.
· A reference description of the operation of the MBMS client in different states, based on through MBMS-API-C or by information received through the network interface
· Different methods that allow the application to communicate with the MBMS client. For each method, the following information is provided 
· A high-level description of the method
· an example call flow
· the parameters that are exchanged as part of the API call
· the usage of the API by the application
· the MBMS client actions, including pre and post conditions.
The equivalent Android APIs for MBMS-API-C are defined in the developer framework of Android
· Download Session: https://developer.android.com/reference/android/telephony/MbmsDownloadSession
· Group Call Session: https://developer.android.com/reference/android/telephony/MbmsGroupCallSession
· Streaming Session: https://developer.android.com/reference/android/telephony/MbmsStreamingSession
· MBMS API documentation: https://developer.android.com/reference/android/telephony/mbms/package-summary
Finally, TS 26.347 also defines interfaces between the MBMS client and the application for data exchanges. While the MBMS-API-C provides all methods to find and establish these interfaces, MBMS-API-U provides requirements on the data interfaces, for example for copying files, for requesting files through HTTP, for using specific methods based on an application such as DASH or HLS, or for interfaces that provide RTP packets, UDP datagrams or packet data.
An example to support accessing MBMS services through mission critical functions is provided as follows using a reception feature activation:
private MbmsGroupCallSessionCallback groupCallSessionCallback;
private MbmsGroupCallSession mbmsGroupCallSession;
private String mbmsInterfaceName;
/**
 * Activate MBMS reception
 */
public void enableMBMS() {

    groupCallSessionCallback = new MbmsGroupCallSessionCallback() {

        @Override
        public void onServiceInterfaceAvailable(@NonNull String interfaceName, int index) {
            Log.e(TAG, "service interface for MBMS Reception " + interfaceName);
            mbmsInterfaceName = interfaceName;
        }

    };

    //Enabling MBMS reception
     mbmsGroupCallSession = MbmsGroupCallSession.create(this.getApplicationContext(), 1, this.getMainExecutor(), groupCallSessionCallback);
    
}
Triggering a reception of an MBMS bearer is done as follows:
private GroupCall groupCall;
/**
 * Starting the reception of a MBMS bearer
 * @param tmgi the Temporary Multicast Group Identifier of the MBMS Bearer
 */
public void startReceptionMBMSBearer(long tmgi) {
    GroupCallCallback myCallBack = new GroupCallCallback() {
        @Override
        public void onGroupCallStateChanged(int state, int reason) {
            switch (state) {
                case  GroupCall.STATE_STARTED:
                    Log.i(TAG, "MBMS bearer reception is started");
                    break;

                case  GroupCall.STATE_STALLED:
                    Log.e(TAG, "onGroupCallStateChanged: stalled reason " + reason);
                    break;

                case  GroupCall.STATE_STOPPED:
                    Log.e(TAG, "onGroupCallStateChanged: stopped reason " + reason);
                    break;
      } } };
    //List of Service Area Identifiers and frequencies, may be left empty
    List<Integer> sais = new ArrayList<Integer>();
    List<Integer> frequencies = new ArrayList<Integer>();
    groupCall = mbmsGroupCallSession.startGroupCall(tmgi, sais, frequencies, executor, myCallBack);
Finally, access to multicast streams is done by the following execution:Editor’s Notes: Add details on the following examples and templates 

/**
 * Access to the multicast IP packets 
 * @param multicastAddress String representation of the multicast IP address to join
 * @param destinationPort destination port
 * @throws Exception
 */
public void receive(String multicastAddress, int destinationPort) throws Exception {
    NetworkInterface ni = NetworkInterface.getByName(mInterfaceName);

    //open a multicast socket
    MulticastSocket mSocket = new MulticastSocket(destinationPort);
    SocketAddress socketAddress =
                new InetSocketAddress(multicastAddress, destinationPort);

    //join the multicast group on a given network interface
    mSocket.joinGroup(socketAddress, ni);

    while (true) {
        byte[] buf = new byte[1500];
        DatagramPacket recv = new DatagramPacket(buf, buf.length);
        mSocket.receive(recv);

        //TODO process the received datagram
        }
}
TS 26.347 MBMS client
https://developer.android.com/reference/android/telephony/mbms/package-summary
Developed in parallel with Android/Google
Go back to Google and see if they engage
No specification, Test harness and so on was done
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