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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc91749807][bookmark: _Toc122599586]7.3.3.4.2	Multicast MBS session activation procedure
The procedure shown in figure 7.3.3.4.2-1 presents the multicast MBS session activation procedure triggered by the MC service server. 
Pre-conditions: 
-	MC service clients are attached to the 5GS, registered and affiliated to the same MC service group X.
-	The MC service server has directly performed (or via NEF/MBSF) an MB-SMF discovery and selection, unless the corresponding information is locally configured.
-	The MC service server has decided to use a multicast MBS session for MC service group communications associated to MC service group X.
-	The MBS session is created and announced to address MC group communication related to the associated MC service group X with certain service requirements and optionally with a certain service area. 



Figure 7.3.3.4.2-1: Multicast MBS session activation procedure. 
1.	The multicast MBS session is established as the first UE session join request, which is initiated by the first MC service UE towards 5GC, is granted. At this stage, the multicast MBS session is established with an inactive state. 
2.	The MC service server decides to activate the multicast MBS session as MC data is needed to be transmitted over the MBS session to the MC group X, as an MC group communication (e.g., MCPTT group call) is to take place over the associated MBS session.
3.	The MC service sends an MBS session update request towards the 5GC, either directly to the MB-SMF or via NEF/MBSF, indicating the MBS session ID TMGI to be activated as described in 3GPP TS 23.247 [15]. 
4.	The 5GC changes the MBS session status to "active" and finds the list of joined MC service UEs associated with the MBS session and activates the NG- RAN resources for MC data delivery as described in 3GPP TS 23.247 [15].
5.	The 5GC may send an MBS session update response to the MC service server indicating that the requested multicast MBS session has been activated as described in 3GPP TS 23.247 [15]. 

* * * * Second change * * * *
[bookmark: _Toc91749808][bookmark: _Toc122599587]7.3.3.4.3	Multicast MBS session de-activation procedure
The procedure shown in figure 7.3.3.4.3-1 presents the multicast MBS session activation procedure triggered by the MC service server. 
Pre-conditions: 
-	MC service clients are attached to the 5GS, registered and affiliated to the same MC service group X.
-	The MC service server has directly performed (or via NEF/MBSF) an MB-SMF discovery and selection, unless the corresponding information is locally configured.
-	A multicast MBS session is created and announced to address the corresponding MC service group with certain service requirements and optionally with a certain multicast service area. 
-	The MC service clients have already joined the multicast MBS session and are able to receive the MC data over the associated MBS session.


Figure 7.3.3.4.3-1: Multicast MBS session deactivation procedure. 
1.	The group communication associated with MC service group X takes place, and the corresponding MC data is delivered over the associated multicast MBS session, hence the MBS session has an active state. 
2.	The MC service server decides to deactivate the multicast MBS session, as no further MC data to be delivered to the associated group, as the MC group call is over, and no further MC media is to be delivered.
3.	The MC service server sends an MBS session update request towards the 5GC, either directly to the MB‑SMF or via NEF/MBSF, indicating the MBS session ID TMGI to be deactivated as described in 3GPP TS 23.247 [15]. 
4.	The 5GC changes the MBS session state to "inactive" and deactivates the radio resources associated with the joined MC service UEs as described in 3GPP TS 23.247 [15].
5.	The 5GC may send an MBS session update response to the server indicating that the requested multicast MBS session has been inactivated as described in 3GPP TS 23.247 [15].

* * * * Third change * * * *
[bookmark: _Hlk91679873][bookmark: _Toc122599604]7.3.3.8.2.2.1	Service continuity from broadcast to unicast
The procedure in figure 7.3.3.8.2.2.1-1 illustrates the UE which is receiving media via broadcast MBS session is switched to unicast delivery because the UE suffers from bad broadcast reception quality due to e.g., moving out of the broadcast service area. It shows only one of the receiving MC service clients receiving the broadcast MBS session.
Pre-conditions:
1.	The MC group communication is ongoing and the MC service media (e.g., DL media, application layer control signalling) is transmitted via broadcast MBS session.
2.	The MC service client is receiving the MC service media (e.g., DL media, application layer control signalling) via the broadcast MBS session.
3.	The MC service client(s) already have the associated information (e.g., SDP) to receive the unicast delivery during the group communication establishment phase.


Figure 7.3.3.8.2.2.1-1: Service continuity from broadcast to unicast 
1.	An MC service group communication session is ongoing and the DL media is transmitted over broadcast MBS session.
2.	The MC service client detects that it suffers bad broadcast reception due to e.g., moving out of the broadcast service area of the announced  MBS session ID (i.e., TMGI)TMGI. The MC service client may determine the broadcast reception quality by using the BLER of the received media. When no media is received, the quality estimation can consider the reference signals and the modulation and coding scheme (MCS).
3.	The MC service client sends MBS listening status report which indicates the broadcast reception quality associated with the TMGI MBS session ID is not sufficient to receive media. The MC service client may also map the determined broadcast reception quality to a broadcast reception quality level. The broadcast reception quality level indicates at which specific broadcast reception quality level the MC service media has been received. 
NOTE 1:	It is implementation that the broadcast reception quality level can be determined per MBS session, per media stream or per MBS QoS flow level via e.g., measurements of radio level signalling such as the reference signals from the NG-RAN node(s), packet loss.
NOTE 2:	The set of MBS reception quality levels and the mapping of the determined broadcast reception quality to those levels are implementation.
NOTE 3:	The frequency of MC service UE sending listening reports can be limited to prevent signalling congestion. E.g., the MC service UE can stop monitoring the broadcast reception quality and send the MBS listening status report only once when it moves outside of the broadcast service area.
4.	The MC service server based on the report from the participant, determines that the UE is not able to receive the media or the QoS requirements is not satisfied. The MC service server determines to send the MC service media (e.g., DL media, application layer control signalling) via the unicast delivery to the reported MC service client.
5.	If the unicast QoS flow is not satisfied, the MC service server interacts with the 5GC to update the QoS requirements.
6.	The MC service server sends the MC service media via the unicast delivery towards the MC service client which suffers bad broadcast reception quality. 
7.	The MC service client then receives the DL MC service via both broadcast MBS session and unicast delivery. 

* * * * Fourth change * * * *
[bookmark: _Toc91749823][bookmark: _Toc122599605]7.3.3.8.2.2.2	Service continuity from unicast to broadcast
The procedure in figure 7.3.3.8.2.2.2-1 illustrates the UE receiving media via unicast delivery being switched to broadcast MBS session as the UE enters the broadcast service area where the NG-RAN is broadcasting the MC service media of the ongoing group communication. The MC service client now is able to receive the broadcast media. Only one of the receiving MC service clients receiving the broadcast MBS session is shown.
Pre-conditions:
1.	The MC group communication is ongoing and the MC service media (e.g., DL media, application layer control signalling) is transmitted via broadcast MBS session in the broadcast service areas.
2.	The MC service client is receiving the MC service media (e.g., DL media, application layer control signalling) via the unicast delivery.
3.	The MC service client has already received the broadcast MBS session announcement, MapGroupToSessionStream information and enters the broadcast service area. 

 
Figure 7.3.3.8.2.2.2-1: Service continuity from unicast to broadcast.
1.	An MC service group communication session is ongoing and the broadcast MBS session is used to deliver the MC service media of the group communication. The MC service client is receiving the MC service media via the unicast delivery.
2.	The MC service client detects that it is able to receive the broadcast media due to e.g., moving into the broadcast service area of the announced TMGIMBS session ID. The MC service client may determine the broadcast reception quality by using the BLER of the received media. When no media is received, the quality estimation can consider the reference signals and the modulation and coding scheme (MCS).
3.	The MC service client sends MBS listening status report which indicates the broadcast reception quality associated with the TMGI MBS session ID is sufficient to receive media. The MC service client may also map the determined broadcast reception quality to a broadcast reception quality level. The broadcast reception quality level indicates at which specific broadcast reception quality level the MC service media has been received. 
NOTE 1:	The set of MBS reception quality levels and the mapping of the determined broadcast reception quality to those levels are implementation.
NOTE 2:	It is implementation that the broadcast reception quality level can be determined per MBS session, per media stream or per MBS QoS flow level via e.g., measurements of radio level signals, such as the reference signals from the NG-RAN node(s), or packet loss.
4.	Based on the MapGroupToSessionStream received before, the MC service client receives the DL MC service via both the broadcast MBS session and the unicast delivery.
NOTE 3:	If any information about the broadcast MBS session stream has changed, the MC service server provides the MapGroupToSessionStream again. 
5.	The MC service server, based on the report from the participant, determines to stop sending the MC service media (e.g., DL media, application layer control signalling) via the unicast delivery to the reporting MC service client. After then, the MC service client receives the MC service media only via the broadcast MBS session.
* * * * Fifth change * * * *
[bookmark: _Toc424654562][bookmark: _Toc428365160][bookmark: _Toc433209859][bookmark: _Toc453260238][bookmark: _Toc453261125][bookmark: _Toc453279870][bookmark: _Toc459375208][bookmark: _Toc468105568][bookmark: _Toc468110663][bookmark: _Toc68215959][bookmark: _Toc122599609]7.3.3.8.4.2	Path switch procedure from MBS session to a 5G ProSe UE-to-network relay
This clause describes the procedures for path switch from MBS session to a 5G ProSe UE-to-network relay.
Figure 7.3.3.8.4.2-1 illustrates the path switch procedure from MBS session to a 5G ProSe UE-to-network relay.


Figure 7.3.3.8.4.2-1: Path switch from MBS session to a 5G ProSe UE-to-network relay.
1.	The DL media is transmitted over an MBS session to a (remote) MC service.
2.	The MC service client sends an MBS listening status report indicating that the MBS reception quality associated with the TMGI MBS session ID is not sufficient to receive media. The MC service client may also map the determined MBS reception quality to an MBS reception quality level. The MBS reception quality level indicates at which specific MBS reception quality level the MC service media has been received. 
3.	The MC service server based on the report from the MC service client determines that the (remote) MC service UE is unable to receive the media or the QoS requirements are not satisfied. The MC service server determines to send the MC service communications (e.g., DL media, application layer control signalling) via the unicast delivery to the reported MC service client.
4.	The MC service server sends the DL media to the (remote) MC service UE over a unicast PDU session.
NOTE 1:	Steps 2 to 4 may occur after step 6 if the MBS listening status report towards the MC service server has failed due to connection lost. 
5.	The remote MC service UE discovers and utilizes a 5G ProSe UE-to-network relay UE in its proximity once it has detected being out of the network coverage. This step applies to both 5G ProSe Layer-3 and Layer-2 UE-to-network relay.	
NOTE 2:	An NG-RAN based measurement report triggers the remote MC service UE to perform a 5G Prose UE-to-Network relay discovery over PC5, as indicated in 3GPP TS 38.331 [19]. The remote MC service UE establishes a secure point-to-point link with the relay UE in its proximity over PC5. As part of this process the remote MC service UE is mutually authenticated at PC5 layer with either the relay or with the network as specified in 3GPP TS 23.304 [17].
6.	For the case of 5G ProSe Layer-3 UE-to-network relay without the support of N3IWF, as described in 3GPP TS 23.304 [17], the remote MC service client performs SIP re-registration over the relay UE due to the change in IP address of the remote MC service UE and initiates IMS service continuity procedures as described in Annex B.
NOTE 3:	For the case of 5G ProSe Layer-3 UE-to-Network relay with the support of N3IWF, the relay UE performs registration and authentication procedures towards the 5GC to support the remote MC service UE with an end-to-end confidentiality and IP address reservation requirements, as described in 3GPP TS 23.304 [17]. 
NOTE 4:	For the case of 5G ProSe Layer-2 UE-to-network relay, the 5GC can provide the service continuity for the remote MC service UE with the UE's original IP address, as described in 3GPP TS 23.304 [17].
7.	The MC service server sends the MC service communications using the unicast delivery via the 5G ProSe MC service UE-to-Network relay UE towards the remote MC service client. The MC service client then receives the DL MC service communication via the relay UE.


* * * * Sixth change * * * *
[bookmark: _Toc122599610]7.3.3.8.4.3	Path switch from a 5G ProSe UE-to-network relay to MBS session
This clause describes the procedure for path switch from a 5G ProSe UE-to-network relay to MBS session.
Figure 7.3.3.8.4.3-1 illustrates path switch from a 5G ProSe UE-to-network relay to MBS session.


[bookmark: _Hlk105423605]Figure 7.3.3.8.4.3-1 Path switch from a 5G ProSe UE-to-network relay to MBS session.
1.	The remote MC service client is receiving the MC service media using the unicast delivery via a 5G ProSe UE-to-Network relay UE. This step applies to both 5G ProSe Layer 3 and Layer 2 UE-to-network relay.
2.	Based on the (remote) MC service UE`s path selection policies described in 3GPP TS 23.304 [17], and once the NG-RAN based measurement report discussed in 3GPP TS 38.331 [19] is triggered due to network coverage detection,the (remote) MC service UE connects to the network via the Uu-interface.
NOTE 1:	The path selection policies may be pre-configured in the MC service UE or provided by the PCF, as defined in 3GPP TS 23.304 [17].
3.	For the case of 5G ProSe Layer-3 UE-to-network relay without the support of N3IWF, the (remote) MC service client performs SIP re-registration over Uu and initiates the IMS service continuity procedures as described in Annex B. Further, the MC service server sends MC service communications using unicast delivery which traverses over Uu to the remote MC service client.
NOTE 2:	For the case of 5G ProSe Layer-3 UE-to-network relay via the support of N3IWF, the (remote) MC service UE performs registration procedures towards the 5GS to establish the necessary resources over the Uu-interface. 
NOTE 3:	For the case of 5G ProSe Layer-2 UE-to-network relay, the 5GC can provide the service continuity for the (remote) MC service UE with the UE's original IP address, as described in 3GPP TS 23.304 [17].
4.	The MC service client receives the MC service communication over a unicast PDU session.  
5.	Optionally, the MC service server may send the MBS session announcement to the (remote) MC service client with the information of the MBS session.
NOTE 4:	The information of the MBS session can be available at the (remote) MC service client due to a previous MC service signalling via the relay UE.
6a.	If a multicast MBS session has been announced, the MC service UE performs a UE session join towards the 5GC using the MBS session information, and the MC service client may send a UE session join notification towards the server. 
6b.	If a broadcast MBS session has been announced, the MC service client start monitoring the reception quality of the broadcast MBS session.
7.	The MC service client sends an MBS listening status report which indicates the MBS reception quality associated with the TMGI MBS session ID is sufficient to receive media. 
NOTE 4:	It is implementation specific whether the MBS session reception quality level is determined per MBS session, per media stream or per MBS QoS flow level via e.g., measurements of radio level signalling such as the reference signals from the NG-RAN node(s), packet loss.
8.	Based on the report received from MC service client in step 7, the MC service server determines to stop sending the MC service communications (e.g., DL media, application layer control signalling) using the unicast delivery. Further, the MC server sends the MC service communications via the MBS session.
9.	The MC service client receives the MC service communications from the MC service server via the MBS session.
* * * * Seventh change * * * *
[bookmark: _Toc91863130][bookmark: _Toc122599640]7.3.3.13.2	FEC encoding by the MBSTF
In this procedure, depicted in figure 7.3.3.13.2-1, the MC service server asks the MBSF/MBSTF to apply FEC to a set of media, transported by a 5G MBS session, using the Setup FEC request.
This procedure can be applied when using pre-created MBS session and session announcement (as specified in clause 7.3.3.1.2) or using MBS session and session announcement (as specified in clause 7.3.3.1.3).
Pre-condition:
1.	The MC service server has already configured and activated a 5G MBS session.


Figure 7.3.3.13.2-1: Application of FEC by the MBSF-MBSTF
1.	The MC service server decides to set up FEC for a set of MC service media flows. It will send the FEC request to MBSF/MBSTF.
It includes the following elements: the MBS session ID TMGI of the MBS session transporting those media, the media descriptions (codecs, transport protocols, bitrates, destination IP addresses and ports), the identification of the FEC repair packet flow (IP destination and port), and an upper bound to the additional latency resulting due to FEC application. The MC Service server may perform this request several times to protect separately different sets of media transported within the same 5G MBS session.
2.	If the MBSF can satisfy the request, the Setup FEC response includes a modified list of media information and FEC information. The response also includes an identifier of the corresponding FEC process instance, which can be used to release the application of FEC for these media flows.
NOTE 1:	Source media packets may be modified by the application of FEC (e.g., addition of a footer or header), leading to a modification of the delivery protocol to be announced within the media information.
NOTE 2:	The Release FEC request is not shown in the figure.
3.	The MC service server announces the 5G MBS session to the MC service client with the MBS session announcement procedure, including the modified list of media information and FEC information within the SDP information.
4.	When the MC service server decides to transmit the MC service media flow for a group communication, the MC service server sends to the group a message identifying the MC service media flow and the MBS session IDTMGI of the 5MBS session, such as the MapGroupToSessionStream message for MCPTT or MCVideo.
5.	The MC service server sends the downlink media to the MBSTF over Nmb8.
6.	The MBSTF performs FEC encoding of the downlink media in accordance with the announced FEC algorithm and parameters and delivers it over 5G MBS.
7.	The MC service client performs FEC decoding of the encoded media flows in accordance with the announced FEC information and delivers the decoded flows to the media player.

* * * * End of changes * * * *
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