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1. Introduction

Step 4a of figure 6.3.2.1-1 erroneously terminated in UDR rather than UPF


2. Text Proposal
It is proposed to agree the following changes for TR 23.757.

6.3.2.1	Multicast context and Multicast flow setup/modification via PDU Session Modification procedure
The Multicast context and Multicast flow setup/modification uses an enhanced PDU session modification procedure for unicast traffic defined in TS 23.502 [8].



Figure 6.3.2.1-1: PDU Session modification for multicast
1.	The content provider may send a request to register and reserve resources for a multicast group to the NEF and communicate the related multicast address as detailed in clause 6.3.2.2.2.
	The content provider may invoke the services provided by the NEF to provision the multicast information. The multicast information is used to identify (e.g., IP Address of multicast data) and reserve resources for the multicast. The NEF selects MB-SMF controlling an MB-UPF serving as ingress point for the multicast data and creates a multicast context and stores related information including the SMF ID in the UDR. The MB-SMF may request the MB-UPF to allocate an IP address and Port for ingress multicast traffic, which is then provided to the content provider via NEF.
NOTE 1:	The request to reserve resources for the corresponding multicast session is optional and can be replaced by configured data based on commercial agreements. If IP multicast is used in the external network, the content provider does not require information where to send the multicast data.
NOTE 2:	SMF and MB-SMF can be identical.
2.	The UE registers in the PLMN (see clause 4.2.2.2 of TS 23.502 [8]) and request the establishment of a PDU session (see clause 4.3.2.2 of TS 23.502 [8]). The UE also indicates its capability to receive multicast data over the radio. The AMF obtains information from the UDM whether the UE can join multicast sessions as part of the SMF Selection Subscription data. If so, for direct discovery, the AMF selects an SMF capable of handling multicast sessions based on locally configured data or a corresponding SMF capability stored in the NRF and also indicates the UE's capability to receive multicast data over the radio to the SMF.
3.	The content provider announces the availability of multicast using higher layers (e.g., application layer). The announcement includes at least the multicast address of a multicast group that UE can join.
4.	Alternative 1: user plane signalling (can also be used with a legacy UE not supporting the capability to receive multicast data over the radio):
4a.	The UE joins the multicast group.
4b.	The reception of the join message triggers the UPF to notify the SMF. The UPF can be optimized to send the notification only when the UE's status with regard to the multicast group the UE has joined changes, i.e., when the UE joins or leaves a group. The SMF initiates PDU session modification procedure upon the reception of the notification from the UPF.
5.	Alternative 2: control plane signalling:
5a.	The UE sends the PDU Session Establishment/Modification Request either upon a request from higher layers or upon a detection by lower layers of UE joining a multicast group (i.e., detection of IGMP or MLR and detection of the change of content of these messages). The PDU Session Modification Request shall include information about multicast group, which UE wants to join, such as multicast addresses listed in the IGMP and MLR messages. This information is needed for configuration of the UPF with appropriate packet filters.
5b.	The AMF invokes Nsmf_PDUSession_UpdateSMContext (SM Context ID, N1 SM container (PDU Session Modification Request with the multicast information)).
6.	The SMF may interact with the PCF to check whether the UE is authorized to join the multicast session as described in Figure 6.3.2.2.5-1.
7.	If SMF has no information about the multicast context for the indicated multicast group, SMF checks at the UDR whether a multicast context for the multicast group (address) exists in the system. If the multicast context for the multicast group does not exist, then SMF creates it when the first UE joins the multicast group, stores the multicast context including itself as multicast controlling SMF in the UDR, and configures the UPF to handle the multicast data distribution (SMF and MB-SMF, and UPF and MB-UPF in this flow are then identical). If it is the first UE joining the multicast group, the MB-UPF may also have to join the multicast tree towards the content provider; the MB-SMF should request the MB-UPF to join the multicast tree when configuring the MB-UPF, see e.g. Step 15 and 26. If a multicast context already exists in the UDR, the SMF retrieves the related information, including information related to MB-SMF controlling the multicast ingress point.
8-9.:	If SMF has no information about the multicast context for the indicated multicast group, SMF interacts with MB SMF to retrieve QoS information of the multicast QoS flow(s).
If the UE supports the reception of multicast data and RAN supports MBS, steps 10 to 23 apply
10.	SMF requests the AMF to transfer a message to the RAN node using the Namf_N1N2MessageTransfer service (N2 SM information (PDU Session ID, Multicast Context ID, MB-SMF ID, multicast QoS flow information), N1 SM container (PDU Session Modification Command (PDU Session ID, multicast information (Multicast Context ID, multicast QoS flow information, multicast address)) to
-	create a multicast context in the RAN, if it does not exist already; and
-	inform about the relation between the multicast context and the UE's PDU session.
	Based on operator policy, if the SMF is configured to prepare for unicast fall-back, the SMF maps the received QoS information of the multicast QoS flow into unicast QoS flow information of the PDU Session, and includes the information of the unicast QoS flows and the information about the association between those unicast QoS flows and the multicast QoS flows in the N2 SM information. If dedicated unicast QoS flows are required, the information includes the one about those dedicated unicast QoS flows. SMF also includes information about those unicast QoS flows in the N1 SM container.
11.	The N2 session modification request is sent to the RAN. The request is sent in the UE context using the PDU Session Resource Modify Request message enhanced with multicast related information, which includes a multicast group identity (e.g., multicast address), Multicast Session context ID, and multicast flow information such as multicast QoS Flow ID and associating QoS information. The RAN uses the multicast group identity to determine that the session modification procedures corresponds to one multicast group. In other words, the RAN learns what UEs are receiving the same multicast data from the multicast group identity. When the RAN receives a session modification request for previously unknown multicast group identity, the RAN configures resources to serve this multicast group.
12.	The N1 SM container (PDU Session Modification Command) is provided to the UE.
13.	The RAN performs the necessary access network resource modification such as configuration of PTP or PTM bearers. RAN node checks whether the user plane for the multicast group/context distribution is already established towards the RAN node. If RAN supports MBS, RAN configures the UE for receiving the multicast data via multicast session.
NOTE 3:	The details of access network resource modification should be studied in the RAN WGs.
If RAN supports MBS, and if no user plane for multicast group distribution is established towards the RAN node, steps 14 to 18 are executed.
14.	RAN nodes selects the AMF to reach MB-SMF and signals a request towards AMF [MB-SMF ID, Multicast context/group ID]. If the RAN node is configured to use a unicast transport for multicast distribution sessions, it allocates a downlink tunnel ID (an IP address and a GTP-U TEID) for the reception of the multicast distribution session and indicates the downlink tunnel information in the request.
15.	AMF forwards the request towards the MB-SMF
16.	For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards RAN (using the received IP address and a GTP-U TEID).
17.	MB-SMF sends a multicast distribution session response to AMF. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information the transport multicast address for the multicast session.
18.	AMF forwards multicast distribution session response to RAN node.
19.	The RAN sends the session modification response, which does not include the unicast tunnel information.
20.	The AMF transfers the session modification response received in step 18 to the SMF. The SMF determines that the shared tunnel is used for multicast packet transferring and the interaction with UPF is not needed.
21.	MB-UPF receives multicast PDUs.
22.	MB-UPF sends multicast PDUs in the N3/N9 tunnel associated to the multicast distribution session to the RAN. There is only one tunnel per multicast distribution session and RAN node, i.e., all associated PDU sessions share this tunnel.
23.	The RAN selects PTM or PTP radio bearers to deliver the multicast PDUs to UEs that joined the multicast group.
24.	The RAN performs the transmission using the selected bearer.
If the UE does not support the reception of multicast data and/or if RAN does not support MBS, steps 25 to 38 apply
If user plane for multicast group distribution is not yet established towards the SMF, steps 25 to 28 are executed.
25.	If unicast transport for the multicast data between UPF and MB-UPF is to be used, SMF request UPF to allocate a downlink tunnel endpoint (an IP address and a GTP-U TEID).
26.	SMF signals a request for the multicast session distribution towards MB-SMF [Multicast context/group ID, downlink tunnel info].
27.	MB-SMF configures MB-UPF to transmit the multicast distribution session towards UPF (using the received IP address and GTP-U TEID).
28.	MB-SMF sends a multicast distribution session response to SMF. For multicast transport of the multicast distribution, it also indicates in the downlink tunnel information the transport multicast address for the multicast session.
NOTE 4: steps 25 to 28 can also be triggered after the step 34, i.e. when the SMF determines that RAN does not support MBS.
29.	SMF configures UPF to receive the multicast distribution session and forward the data within unicast transport.
If SMF1 decides to establish dedicated QoS flow for the unicast transfer of the multicast data, steps 30 to 34 apply.
30.	The SMF1 derives the QoS Rules for the unicast transfer of multicast data based on QoS parameters for multicast transmission received in step 25. SMF1 maps the multicast QFI to a unicast QFI of the PDU Session; other QoS parameters of unicast QoS Rules are same as the one for multicast transmission. The SMF1 requests the AMF to transfer a message to the RAN node using the Namf_N1N2MessageTransfer service (N1 SM container (PDU Session Modification Command (PDU Session ID, unicast QoS rule(s)).
31.	The N2 session modification request is sent to the RAN.
32.	The N1 SM container (PDU Session Modification Command) is provided to the UE.
33.	The RAN sends the session modification response.
34.	The AMF transfers the session modification response received in step 30 to the SMF1 via the Nsmf_PDUSession_UpdateSMContext service.
35.	MB-UPF receives multicast PDUs.
36.	MB-UPF sends multicast PDUs in the N3/N9 tunnel associated to the multicast distribution session to UPF. There is only one tunnel per multicast distribution session and destination UPF, i.e., all associated PDU sessions share this tunnel.
37.	UPF forwards the multicast data via unicast.
38.	The RAN forwards the multicast data via unicast.
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