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1. Proposal

*****************************************START of CHANGE **********************************************

[bookmark: _Toc43297485][bookmark: _Toc43733183][bookmark: _Toc50192938][bookmark: _Toc50467083][bookmark: _Toc50710899]6.10	Solution #10: Multicast MBS Session establishment linked with unicast PDU session
[bookmark: _Toc43297486][bookmark: _Toc43733184][bookmark: _Toc50192939][bookmark: _Toc50467084][bookmark: _Toc50710900][bookmark: _GoBack]6.10.1	Functional description
This solution addresses Key Issue#1 and architecture is described in clause A.2.
The relation between multicast context, multicast flow and UE group model is same with solution 3.
The enhancement on the top of solution 3 are:
-	There is MBSF/MBSU in the architecture.
-	There is an additional multicast MBS session signalling between MB-SMF and NG-RAN. The multicast MBS session is terminated at the NG-RAN and a shared N3 tunnel is used for transfer the multicast service data for such MBS session. One shared N3 tunnel from UPF to NG-RAN is used for all QoS Flow of MBS session between the UPF and NG-RAN pair.
-	There is one or more MBS QoS Flows within one MBS session. The MBS QoS flow within MBS session is identified by a MBS QoS flow identifier.
-	For each MBS QoS flow, there is one "mapped" QoS flow within related PDU session(s). During the MBS session establishment or the user join procedure, the correlation between the mapped QoS flow and MBS Qos flow is sent to the RAN node.
NOTE 1:	The mapped QoS Flow means the QoS Flow is established but the data is not delivered over it if user data transmission is performed via a multicast bearer. The mapped QoS Flow is a legacy QoS flow.
NOTE 2:	The NG-RAN does not reserve the radio resource for the mapped QoS flow until the 5GC request the switch.
-	The UPF is the U-plane anchor point to PDU session and MBS session. The MB-SMF controls the transfer of multicast service data to the NG-RAN based on the NG-RAN nodes ability to cope with multicast data. The MB-SMF informs the UPF of proper PDR and FAR to perform the forwarding.
-	If the RAN node receives the multicast service data from the MBS QoS flow in the shared tunnel for MBS session, the RAN node decide to transfer the multicast data to the UE via PTP or PTM bearer.
Figure 6.10.1-1 shows an example for the C-plane and U-plane model. To simplify, the NG-RAN node related with MB-SMF-2 and UPF-2 are not shown.


Figure 6.10.1-1: Multicast and unicast user and control plane model
The UE1 and UE-2 access the 5GS via NG-RAN 1 and there are UE1 PDU session and UE2 PDU session (anchored in the MB-SMF-1/UPF-1).
The UE1 and UE-2 join the same multicast service X. There is dedicated MBS session between MB-SMF-1/UPF-1 and NG-RAN 1. The C-plane is between MB-SMF-1 and NG-RAN 1, and U-plane is the shared N3 MBS tunnel between UPF-1 and NG-RAN 1.
In the shared N3 tunnel, there is MBS QoS Flow x which carries the multicast MBS service X data. The mapped QoS Flow A is associated with MBS QoS Flow x in the UE1 PDU session, and mapped QoS Flow B associated with MBS QoS Flow x in the UE2 PDU session.
The NG-RAN 1 and MB-SMF-1 know the correlation between MBS QoS Flow x and (UE1 QoS Flow A, UE2 QoS Flow B). When the NG-RAN 1 receives the data from shared N3 tunnel, it can decide using PTP radio bearer or PTM radio bearer to deliver the data to UE-1 and UE-2. If the NG-RAN 1 receives the data from UE1 QoS Flow A or UE2 QoS Flow B, it can schedules the DRB based on the QoS profile of the mapped QoS Flow to deliver the data.
NOTE 3:	After the mode switch (from multicast to unicast), the service data is send from UPF to NG-RAN in the unicast QoS flow.
For the NG RAN 2 and UE3 and UE 4, it is similar.
[bookmark: _Toc43297487][bookmark: _Toc43733185][bookmark: _Toc50192940][bookmark: _Toc50467085][bookmark: _Toc50710901]6.10.2	Procedures
[bookmark: _Toc50192941][bookmark: _Toc50467086][bookmark: _Toc50710902]6.10.2.1	Session Join



Figure 6.10.2-1: MBS session establishment
1.	The content provider informs the NEF/MBSF of the Multicast service transmission start via NEF. The MBSF may retrieves the membership and the information of the service data flow. The Content provider may also sends an identifier of the multicast service, e.g. a multicast address of a multicast group that UE can join, or a multicast service id, etc. to MBSF. The MBSF allocates the TMGI and returns it to Content Provider.
	 The MBSF selects a MB-SMF handle this MBS session, and If there is multiple MBSFs in the network, the MBSF stores the a multicast context information including the MBSF address, MB-SMF address, TMGI and multicast address in the UDR.
	This step is optional. The above service information may be configured in the MBSF.
Editor's note:	Whether the TMGI is required or not is FFS.
2.	The UE registers in the PLMN (see sub clause 4.2.2.2 of TS 23.502 [8]) and request the establishment of a PDU session (see sub clause 4.3.2.2 of TS 23.502 [8]).
3.	The content provider announces the availability of multicast using higher layers protocol (e.g., application layer). The announcement includes at least an identifier of the multicast service, e.g. a multicast address of a multicast group that UE can join, or a multicast service id or TMGI. The UE may receive such announce via the PDU session established in step 2.
4-5. These two steps are same with step 3-4 in figure 6.3.2.1.
6a.	Upon detection of UE join, the MB-SMF checks whether a multicast context for the multicast group (address) exists in the system, i.e., whether there is a UE that already joined the multicast group. If there is no multicast context, the SMF check UDR for MB-SMF address with TMGI/multicast address. The SMF initiates an MBS session create procedure to the MB-SMF. If there is a multicast context, the MB-SMF performs an MBS session update to inform the MB-SMF that the UE joined. The MB-SMF sends the UE identity to the MB-SMF.
6b.	If there is no tunnel between the UPF and MB-UPF for the MBS session, the MB-SMF inform the MB-UPF the tunnel information. This step is optional.
	The MBSF checks the membership of the UE based on the information received in step1, or authorises the UE with the Content provider. If the UE is allowed to join, the MBSF inform the MB-SMF of the result.
6c.	If there is no session between MB-SMF and MBSF, the UE is the first UE joining the group from the MN-SMFMBS session between MB-SMF and MBSF is established and, the tunnel between MB-UPF and MBSU is established to deliver the multicast service data.
	The MBSF checks the membership of the UE based on the information received in step1, or authorises the UE with the Content provider. If the UE is allowed to join, the MBSF inform the MB-SMF of the result.
	A MBS session can includes more than one MBS flow. The MBSF allocates a flow identifier for the MBS QoS Flow. If there is no multicast context, the MB-SMF creates the MBS context based on the response from the MBSF.
7.	The MB-SMF requests the AMF to transfer a message to RAN node transparently to add a mapped QoS flow in the existing PDU session. It also carry the associated Multicast Session ID, MB-SMF ID to the NG-RAN. The NG-RAN transfers a PDU session modification command message to the UE transparently for adding a QoS flow in the existing PDU session.
8.	If there is no MBS session between MB-SMF and NG-RAN, a N3 shared tunnel for MBS QoS Flow (i.e. the UE is the first UE join in such multicast group from the NG-RAN) is established. The MB-SMF sends the correlation between MBS context and UE context to NG-RAN, e.g. the mapping between mapped QoS Flow of PDU session and MBS QoS Flow.
Editor's note:	It is FFS how the MB-SMF knows the NG-RAN node serving the UE to determine whether there is an MBS session towards it.
9.	Upon reception of messages in steps 7 and 8, the NG-RAN can know the correlation between the mapped QoS flow in PDU session and the MBS ContextQoS flow. The RAN stores such mapping information and reserves the AN-specific resource.
	There may be one common QoS profile for the mapped flow and MBS flow, or separated QoS profiles depend on the operator's policy.
10-11.	The UE and NG-RAN response the requests from the MB-SMF.
11a. If there is no existing MBS session between NG-RAN and MB-SMF identified by MBS session ID, the NG-RAN selects the AMF to sends MBS session request (with MBS session ID, MBS UE ID) to MB-SMF via AMF. If there is existing MBS session between NG-RAN and MB-SMF identified by MBS session ID, the NG-RAN sends MBS session update to notify the MB-SMF with UE ID. 
	If the NG-RAN is configured to use a unicast transport for shared N3 delivery, it allocates a downlink tunnel ID (an IP address and a GTP-U TEID) for the reception of the multicast data and indicates it in the request..
11b. If the unicast transport for shared N3 delivery is used, the MB-SMF indicate the MB-UPF with the downlink tunnel information of NG-RAN.
11c. MB-SMF sends a MBS session response to NG-RAN via AMF. If the multicast transport is used, it indicates the transport multicast address for the multicast session.
12-14.	If there is no shared tunnel for such MBS session, the DL tunnels are allocated and transferred to the next hop on the user plane. If the tunnel between UPF and BMSU was already established, the step 13 and 14 are not required.
[bookmark: _Toc50192942][bookmark: _Toc50467087][bookmark: _Toc50710903][bookmark: _Toc43297488][bookmark: _Toc43733186]6.10.2.2	Session leave
The UE use the Session Leave procedure to inform the network of the UE interest in an MBS Session.



Figure 6.10.2.2-1: UE leave multicast session procedure
1.	The UE has joined multicast service as specified in clause 6.10.2.1.
	At any time the UE may determine to leave the multicast service.
2.	The UE sends the UE leave multicast request to the network.
	In the U-plane alternative, the UE sends IGMP/MLD leave message. The UPF detects the IGMP/MLD leave message, and notifies the SMF.
	In the C-plane alternative, The UE sends the PDU Session Modification Request which includes the information about the multicast service to be leaving.
3.	The MB-SMF notify the MB-SMF, the UE leave the multicast session. If the UE is the last UE in this multicast session in the MB-SMF, the BM-SMF sends MB-SMF session release request to MB-SMF.
4.	If MBSF receives MBS session release request. It request the MBSU to release the tunnel between MBSU and MB-UPF.
5.	The MB-SMF initiate the PDU session modification procedure to release the mapped QoS flow of PDU session of UE corresponding to the MBS flow of the MBS session which UE is leaving.
6.	The MB-SMF initiate the MBS session modification to NG-RAN. If the UE is the last UE for the MBS session, the MB-SMF send MBS session release to NG-RAN.
7.	The NG-RAN releases the UE MBS context and modifies the AN-specific resource.
8.	UE sends the PDU session modification ACK to SMF.
9.	The NG-RAN send MBS session modification/release response request to MB-SMF. If the UE is the last UE in the NG-RAN for this MBS session, the NG-RAN send MBS session release request to MB-SMF. If the multicast transport for shared N3 delivery is used and UE is the last UE in this MBS session, the NG-RAN sends the IGNP/MLD leave message to the IP multicast address.
10.	If the UE is the last UE in this multicast session, and unicast transport for shared N3 delivery is used, the MB-SMF request the MB-UPF to stop sendingrelease the tunnel for the MBS session packet to NG-RAN.
11.	If there is no UE in the MB-SMF for this MBS session, the MB-SMF request the MBSF to release the tunnel between MBSU and MB-UPF.

[bookmark: _Toc50192943][bookmark: _Toc50467088][bookmark: _Toc50710904]6.10.2.3	MBS session release
The MBS Session release is used to delete all the resource for the MBS session context and media delivery.



Figure 6.10.2.3-1: Multicast session release procedure
1.	The UE has joined multicast service as specified in clause 6.10.2.1.
2.	The Content provider decides to terminate this MBS service. It send the MBS service release to MBSF/NEF, and NEF send the request to MBSF. The MBSF send the MBS session release to MB-SMF to release the session between MBSF and MB-SMF, and the tunnel between MBSU and MB-UPF.
3.	The MB-SMF send the MBS session release to MB-SMF to release the session between MB-SMF and MB-SMF, and the tunnel between MB-SUPF and UPF.
4.	The MB-SMF initiate the PDU session modification procedure to release the QoS flow of PDU session of UE corresponding to the MBS flow of the MBS session which UE has joined.
5.	The MB-SMF initiate the MBS session release to NG-RAN.
6.	The NG-RAN release all the MBS context of this MBS session and modify the AN resource.
7.	UE sends the PDU session modification ACK to SMF.
8.	The NG-RAN send MBS session release response to MB-SMF.
9.	MB-SMF sends the MBS session release response to MBSF.
10.	MBSF/NEF send the MBS service release response to Content Provider via NEF.
[bookmark: _Toc50192944][bookmark: _Toc50467089][bookmark: _Toc50710905]6.10.3	Impacts on services, entities and interfaces
MBSF:
-	The MBSF generates MBS context and send to the MB-SMF
-	The MBSF manages the MBSU. It is similar with the relationship between the MB-SMF and UPF.
MB-SMF:
-	The MB-SMF requests a MBS session creation to the NG-RAN.
-	The MB-SMF allocates a dummy flow within a PDU session mapping to a MBS QoS flow within a MBS session.
-	The MB-SMF sends the correlation information to the RAN node.
UPF:
-	If the UE joins multicast group via user plane, the UPF must support a new capability to trigger a user plane event in a response to the reception of a join message.
RAN:
-	The RAN receives the correlation information from the MB-SMF and stores it.
N3:
-	A share tunnel on this interface is established for a MBS session.
UE:
-	It needs to indicate the MBS service information as part of the user plan join message (e.g., IGMP join), or of the control plan message (e.g., PDU Session modification request).
AMF:
-	The AMF is enhanced to support MBS session.


*******************************************End of CHANGE **********************************************
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