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/******************** 1st change **********************/
[bookmark: _Toc70510010][bookmark: _Toc91749668][bookmark: _Toc122599428][bookmark: _Toc75379421][bookmark: _Toc91749703][bookmark: _Toc122599463][bookmark: _Toc122599590][bookmark: _Toc91749811][bookmark: _Toc82085722]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
For the purposes of the present document, the following terms given in 3GPP TS 23.280 [3] apply:
MC service
MC service user
MC service UE
MC system
MC user
For the purposes of the present document, the following terms given in 3GPP TS 23.247 [15] apply:
MBS session
Broadcast MBS session
Multicast communication service
Multicast MBS session
Broadcast communication service
MBS service area

/******************** Next change **********************/
4.7	Architectural aspects of MC services using MBS
[bookmark: _Toc91749704][bookmark: _Toc122599464]4.7.1	General
The main purpose of 5G Multicast-Broadcast Service (MBS) use by mission critical services is to provide efficient downlink delivery of user traffic in group calls and communications. The architectural figures in this clause are aligned  with the 5GS architecture for MBS shown in Figure 5.1-2 of 3GPP TS 23.247 [15], which identifies both mandatory and optional functional entities and interfaces, in reference point representation, available for use by the MC services.
[bookmark: _GoBack]Multicast and broadcast communication services in 5G for MC group communications rely on the creation and establishment of MBS sessions to deliver user data in downlink. Shared and individual delivery from the MC service server to multiple MC users (i.e., users affiliated to a certain MC group) is supported either as point-to-point or point-to-multipoint over the radio. The MBS sessions can is either be of broadcast or multicast type and consist of one or multiple QoS flows for different service requirements. For the broadcast MBS session or local MBS session, the MBS service area is configured with the MBS session.
NOTE 1:	Support of MBS and specific session types is an implementation choice. 
Within this arrangement, the MC service server decides whether to create broadcast or multicast MBS sessions to be associated with certain MC groups. The 5GC adaptively decides whether to deliver the MBS traffic from the MB-UPF in the form of shared delivery or individual delivery, where the latter is applicable to multicast MBS sessions. The NG-RAN decides to utilize point-to-point or point-to-multipoint delivery methods applicable for shared delivery only. MBS provides reliability enhancements and minimizes loss of information, e.g., due to mobility and handover. 
MBS group scheduling mechanism enables simultaneous reception of MBS and unicast user traffic by the MC service UEs. The UEs can receive broadcast MBS sessions irrespective of their RRC state (i.e., connected, inactive or idle) and multicast sessions only in RRC‑CONNECTED state. 
The following capabilities (non-exhaustive list) provided by MBS could be used by MCX services server:
-	MBS session creation;
-	MBS session update;
-	MBS session release;
-	MBS session ID allocation; 
-	Transparent MBS Data forwarding; 
-	Dynamic PCC control for MBS session.

/******************** Next change **********************/
7.3.3.5.2	Procedure
The procedure in figure 7.3.3.5.2-1 describes how media related to a specific group communication can be distributed over a configured MBS session which consist of multiple QoS flows, i.e. addressing different service requirements. 
Pre-conditions:
-	MC service clients 1 to n are attached to the 5GS, registered and affiliated to the same MC service group X.
-	The MC service server has decided to use an MBS session for MC service group communications associated to MC service group X.
-	MC service clients 2 to n are within the MBS service area where the MBS session is configured.


Figure 7.3.3.5.2-1: MC service group media transmission over MBS sessions
1.	The MC service server creates a multicast or a broadcast MBS session targeting group communications associated to MC service group X, as being specified in 3GPP TS 23.247 [15]. Therefore, the MC service server can provide default service requirements to be addressed by the MBS session, e.g. associated to MC 5QIs and specific allocation and retention priority (ARP) to transmit the media associated to MC service group communications.
The MBS session is announced and received by MC service client 2 to n, which are within the MBS service area. The MC service server has identified that MC service clients 2 to n can receive media over the MBS sessions, e.g. based on a notification from the MC service clients indicating the successful join of the multicast MBS session or a monitoring report of the broadcast MBS session (similar to the listening status report used for MBMS).
2.	A new MC service group communication is established for the MC service group X consisting of a specific required QoS, e.g. an MC service emergency group communication. The group communication setup can be done over unicast.
2a. For broadcast MBS sessions, the session is established upon sending a session start request as part of the MBS session creation procedure, which is described in 3GPP TS 23.247 [15]. 
2b. For multicast MBS session, the session is established upon the acceptance of the first UE session join request initiated from the MC service UE towards the 5GS, as described in 3GPP TS 23.247 [15]. The multicast session can then have either an active or an inactive state. 
3. 	The MC service server may send a multicast MBS session activation request towards the 5GC in order to activate the multicast MBS session in case the session has an inactive state. For this purpose, the MC service server indicates the MBS session ID to be activated. 
4.	Considering that the established group communication requires a specific QoS, e.g. an MC service emergency group communication which requires higher priority (i.e. better ARP), the MC service server requests an MBS session update to the 5GS to provide the new required QoS, if not done during the MBS session creation in step 1. The MBS session should then be updated and an additional QoS flow may be configured.
5.	The MC service server sends a MapGroupToSessionStream to MC service clients 2 to n over the configured MBS session providing the required stream information to receive the media related to the specific established MC service group communication within the MBS session. 
6.	MC service clients process the MapGroupToSessionStream information to receive the related media over the specific MBS session stream. 
7.	MC service client 1 sends media to the MC service server over unicast to be distributed for the established group communication. 
8.	The MC service server distributes the media to MC service clients 2 to n over the indicated stream within the established MBS session.
9.	The MC service server may send a multicast MBS session deactivation request towards the 5GC in order to deactivate the multicast MBS session. For this purpose, the MC service server indicates the MBS session ID to be deactivated. 
10.	The MC service server may further trigger the UE to leave multicast MBS session.

/******************** Next change **********************/
7.3.3.10.2.2.1	Group call connect over MBS session
Pre-conditions: 
-	The MCPTT clients 1 to n are attached to the 5GS, registered and affiliated to the same MCPTT group X. 
-	The MCPTT server has directly performed (or via NEF/MBSF) an MB-SMF discovery and selection, unless the corresponding information is locally configured.
-	The MCPTT server has decided to use an MBS session for the MCPTT service group call associated with to the MCPTT group X.
-	The MCPTT clients 2 to n are within the MBS service area (if the session is limited to an area) where the MBS session is configured. 


Figure 7.3.3.10.2.2.1-1: Group call connect over broadcast and multicast MBS sessions.
1.	An MBS session is configured with the required QoS requirements announced and established. 
NOTE:	In case of broadcast MBS sessions, the session is established as part of session configuration procedures as described in 3GPP TS 23.247 [15]. In case of multicast MBS sessions, the session is established as specified in step 2. 
2.	In the case of multicast MBS sessions, the MCPTT UE initiates a UE session join towards the 5GS, based on the session information provided to the MCPTT UE during the session announcement step. This step is essential in order to receive the corresponding MC media. The multicast MBS session is hence established once the first initiated UE session join is accepted as indicated in 3GPP TS 23.247 [15].
3.	MCPTT client 1 initiates a group call by sending an initial floor request over a unicast PDU session towards the MCPTT server.
4.	The MCPTT server sends a MapGroupToSessionStream including the necessary stream information for the MCPTT clients 2 to n to receive the MC media related to the group call which is taken place within the associated MBS session. 
5.	The MCPTT clients 2 to n process the MapGroupToSessionStream information and may send a MapGroupToSessionStream Ack back to the MCPTT server if required.
6.	The MCPTT server grants MCPTT client 1 the right to transmit media over the associated MBS session and sends a floor granted message to client 1 over a unicast PDU session. 
7.	A floor taken message is sent from the MCPTT server to MCPTT clients 2 to n indicating the MCPTT ID of the transmitting client, i.e., MCPTT client 1 and the associated MCPTT group ID. The floor taken message is transmitted over the associated MBS session. 
8.	MCPTT client 1 sends the MC media over uplink unicast PDU session towards the MCPTT server. 
9.	The MCPTT server sends the MC media over the indicated stream within the associated MBS session to the MCPTT clients 2 to n. 
/******************** Next change **********************/
[bookmark: _Hlk91683043]7.3.3.11.2.2.1	Group call connect over MBS session
Figure 7.3.3.11.2.2.1-1 presents the procedure for a group communication, in specific, video call connect over either broadcast or multicast MBS sessions. 
Pre-conditions: 
-	The MCVideo clients 1 to n are attached to the 5GS, registered and affiliated to the same MCVideo group X. 
-	The MCVideo server has directly performed (or via NEF/MBSF) an MB-SMF discovery and selection, unless the corresponding information is locally configured.
-	The MCVideo server has decided to use an MBS session for the MCVideo services associated to the MCVideo group X. 
-	The MCVideo clients 2 to n are within the MBS service area (if the session is limited to an area) where the MBS session is configured.



Figure 7.3.3.11.2.2.1-1: Group call connect on MBS session
1.	An MBS session is configured with the required QoS requirements, announced and established.
NOTE:	In case of broadcast MBS sessions, the session is established as part of session configuration procedures as described in 3GPP TS 23.247 [15]. In case of multicast MBS sessions, the session is established as specified in step 2.
2.	In the case of multicast MBS sessions, the MCVideo UEs initiate a UE session join towards the 5GC based on the session information provided to the MCVideo UE during the session announcement step. This step is essential in order to receive the corresponding MC media. The multicast MBS session is hence established once the request of the first initiated UE session join is accepted as indicated in 3GPP TS 23.247 [15].
3.	MCVideo client 1 initiates a MCVideo group communication, namely a video group call, by sending an initial transmit media request over a unicast PDU session towards the MCVideo server.
4.	The MCVideo server sends a MapGroupToSessionStream including the necessary stream information for the MCVideo clients 2 to n to receive the MC media related to the group call which is taken place within the associated MBS session.
5.	The MCVideo clients 2 to n process the MapGroupToSessionStream information and may send a MapGroupToSessionStream Ack back to the MCVideo server if required.
6.	The MCVideo server grants MCVideo client 1 the right to transmit media over the associated MBS session and sends a transmit media grated message to client 1 over a unicast PDU session.
7.	A media transmission notification message is sent from the MCVideo server to the MC clients 2 to n over the associated MBS session. It indicates the MCVideo ID of the transmitting client, i.e., MCVideo ID of service client 1 and the associated MC group ID.
8.	MCVideo clients 2 to n process the notification message and get informed about the necessary information of the video group call.
9.	The MCVideo clients 2 to n may send a receive media request to the MCVideo server, to indicate the reception of media over the associated MBS session. As a result, the MCVideo server sends a corresponding response message.
10.	MCVideo client 1 sends the MC media over a unicast PDU session towards the MCVideo server. 
11.	The MCVideo server sends the MC media over the indicated stream within the associated MBS session to the MCVideo clients 2 to n.
/******************** Next change **********************/
[bookmark: _Toc122599635]7.3.3.12.4.2.1	Group communication connect over MBS session
Pre-conditions: 
-	The MCData clients 1 to n are attached to the 5GS, registered and affiliated to the same MCData group X. 
-	The MCData server has directly performed (or via NEF/MBSF) an MB-SMF discovery and selection, unless the corresponding information is locally configured.
-	The MCData server has decided to use an MBS session for the MCData service group communication associated with to the MCData group X.
-	The MCData clients 2 to n are within the MBS service area (if the session is limited to an area) where the MBS session is configured.


Figure 7.3.3.12.4.2.1-1: Group communication connect over broadcast and multicast MBS sessions.
1.	An MBS session is configured with the required QoS requirements announced and established. 
NOTE 1:	In case of broadcast MBS sessions, the session is established as part of session configuration procedures as described in 3GPP TS 23.247 [15]. In case of multicast MBS sessions, the session is established as specified in step 2. 
2.	In the case of multicast MBS sessions, the MCData UE initiates a UE session join towards the 5GS based on the session information provided to the MCData UE during the session announcement step. This step 2 is essential in order to receive the corresponding MC media. The multicast MBS session is hence established once the first initiated UE session join is accepted as indicated in 3GPP TS 23.247 [15].
3.	The MCData client 1 initiates a group communication by sending a MCData group data request over a unicast PDU session towards the MCData server.
4.	MCData server initiates the MCData group data request towards each MCData clients 2 to n. 
5.	The receiving MCData clients 2 to n optionally notify the user about the incoming MCData session data request.
6.	The receiving MCData client 2 to n accept or reject the MCData group data request and the corresponding result is in the MCData group data response towards MCData server.
7.	The MCData server sends a MapGroupToSessionStream including the necessary stream information for the MCData clients 2 to n to receive the MC data related to the group communication which is taken place within the associated MBS session. 
8.	The MCData clients 2 to n process the MapGroupToSessionStream information and may send a MapGroupToSessionStream Ack back to the MCData server if required.
9.	MCData server forwards the MCData group data response received from MCData client 2 to n to the MCData user initiating the MCData session data request. 
NOTE 2:	The steps 4 to 6 and steps 7 to 8 can occur in any order, and prior to step 10 depending on the conditions to proceed with the data transmission.
10.	MCData client 1 sends the MC data over uplink unicast PDU session towards the MCData server. 
11.	The MCData server sends the MC data over the indicated stream within the associated MBS session to the MCData clients 2 to n. 

/******************** end of changes change **********************/
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