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Abstract of the contribution: This pCR is to propose a new solution for KI#1.
1. Solution Proposal

A new solution for the KI#1 is proposed to be documented in the TR. 
* * * * Start of Change (all text below are new)* * * * 
6.X
Solution #X: MBS Session Management without using UE IP address
6.X.1
General
Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.

This solution addresses the Key Issue #1: MBS session management.
New solutions for MBS Session Management without using UE IP address are proposed.
6.x.1.1
MBS UE Context Activation procedure for Architecture Alternative 2
For the legacy MBMS Multicast Service, the UE needs to establish a PDN Connection with an APN0 and gets an IP address, then the UE uses the IP address to send an IGMP Join packet to the CN to request joining the MBMB group and the UE is provided with a new APN1 by the CN. After that the UE uses the CN provided APN1 to perform the MBMS UE Context activation to the MBMS group identified by the IP multicast address. In this legacy procedure, the UE firstly needs to get an IP address, and needs to use two APNs. For the 5G MBS UEs that are static and do not move oftenly (e.g. the Multicast TV set in the public area, such as airport station, Restaurant, Shopping Mall), in such case , they do not need to support multicast and unicast switching and the 5G MBS UE Context activation procedure can also be simplified.

We propose that :

1) The UE Policy rules are used to provide MBS Service Announce to the UE.
2) The UE needs to select an S-NSSAI and DNN for the MBS Multicast Service identified by the IP multicast address from the URSP rules provided by PCF.

3) The UE does not need establish a IP type PDU Session and does not need to get an IP address for the MBS UE context Activation;

4) The UE directly performs the MBS UE Context activation for the MBS Multicast service without IGMP join procedure.
The MBS UE Context Activation procedure is defined based on the MBS architecture alternative 2, but the procedure can also be used to architecture alternative 1, with the MBSF and MB-SMF are colocated and renamed as SMF, MBSU and MB-UPF are colocated and renamed as UPF, and messages between the MB-SMF and MBFMBSF are skipped.

6.X.1.2
5G MBS Session Start procedure for Architecture alternative 2 
The 5G MBS Session Start procedure establishes the User plane for an MBS Session for a MBS Multicast/Broadcast service. There are two type of MBS Session, one is the MBS Multicast Session for the MBS Multicast service, anther is the MBS Broadcast Session for the MBS Broadcasgt service. For the MBS Multicast Session, the MB-SMF, MBSF and MBS AF will create and store the MBS UE Context for each UE during the MBS UE Context Activation procedure, these MBS UE Contexts can be used to help to create the MBS Session Context during the 5G MBS Session Start procedure. But for the MBS Broadcast Session, there is no MBS UE Context Activation procedure and there is no MBS UE Context for the MBS Session Start procedure, in such case, the network configureation between the MBS Service Areas and the NF/Network node IDs are used to help to create the MBS Session Context during the 5G MBS Session Start procedure.
Note: UE join the multicast group via the user plane signaling is not supported in this solution.
The MBS Session Start procedure is defined for the MBS architecture alternative 2, but the procedure can also be used to architecture alternative 1, with the MBSF and MB-SMF are colocated and renamed as SMF, MBSU and MB-UPF are colocated and renamed as UPF, and messages between the MB-SMF and MBFMBSF are skipped.

6.X.2
Procedures

6.X.2.1
5G MBS UE Context Activation procedure for Architecture 2 
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 Figure 6.x.2.1-1 MBS Multicast UE Context Activation
Step 1, The UE performs the registration procedure to the 5G network. During the registration update procedure, the AMF/UE and PCF establishes the AM/UE policy association connection .
Step 2, The PCF provides the UE policies (including the URSP rules) to the UE. The UE gets the MBS Service Announce information and determines the S-NSSAI and DNN for the MBS Multicast session based on the Multicast IP address of the Multicast Service information from the URSP rules.
Step 3, The UE sends the Activate MBS Context Request (MBS IP multicast address, MBS UE Context ID) within an UL NAS message to an AMF, , the UE also includes the S-NSSAI and DNN selected in step 2 in the UL NAS message to the AMF.

Step 4, The AMF selects a MB-SMF based on the S-NSSAI and DNN provided by the UE and sends the Activate MBS Context Request to the selected MB-SMF via the Nmbsmf_MBSContextCreate Request (N1 MBS SM Container, S-NSSAI, DNN, SUPI, GPSI) message.

Step 5, The MB-SMF checks whether the UE is allowed to activate the MBS Multicast service based on the UE subscription from the UDM. If the UE subscription is allowed to use the MBS service identified by the MBS IP multicast address , the MB-SMF sends Nmbsf_MBSAuthorization(S-NSSAI, DNN, GPSI, MBS IP multicast address, MBS UE Context ID,MB-SMF ID) Request message to the MBSF, the MB-SMF selects the MBSF based on the S-NSSAI, DNN, MBS IP multicast address.

Step 6, The MBSF may check whether the UE is authorized to use the MBS multicast service based on the UE subscription from the UDM. If the UE is allowed to use the MBS Multicast service based on S-NSSAI, DNN, and MBS IP multicast address, the MBSF sends Nmbsf_MBSAuthorization Notify (S-NSSAI, DNN, MBS IP multicast address, MBSF ID) to the NEF or directly the MBS AF to request MBS Multicast service authorization.

Step 7, If the NEF receives the message from MBSF, it forwards the authorization request to the MBS AF via the Nnef_MBSAuthorization Notify(S-NSSAI, DNN, MBS IP multicast address, MBSF ID) to the MBS AF to request MBS Multicast service authorization from the MBS AF.

Step 8, The MBS AF checks whether the MBSF is allowed to support MBS Multicast Service based on SLA and MBSF provided information of S-NSSAI, DNN, MBS IP multicast address and MBSF ID. If the MBSF is allowed to support MBS multicast Service, the MBS AF responses with Nnef_MBSAuthorization Notify Response ().

Step 9, The NEF responses to the MBSF with Nmbsf_MBSAuthorization Notify Response ().

Step 10, The MBSF responses to the MB-SMF with Nmbsmf_MBSAuthorization Notify Response (TMGI).

Step 11, The MB-SMF responses to the UE via the AMF with Nmbsmf_MBSContextCreateResponse (N1 MBS SM Container (TMGI))

Step 12, The AMF sends the Activate MBS Context Response(TMGI) message to the UE to indicate the MBS UE Context is successfully activated in the core network.

Note : for the Architecture alternative 1, the above 5G MBS UE Context Activation procedure can be defined to the architecture alternative 1, in such case, the MBSF and MB-SMF are colocated and renamed to SMF, MBSU and MB-UPF are colocated and renamed to UPF, and messages between the MB-SMF and MBFMBSF (i.e. step 5 and 10) are skipped in the figure 6.x.2.1-1.
6.X.2.2
5G MBS Session Start procedure for Architecture Alternative 2 
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Figure 6.x.2.2-1 MBS Session Start Procedure
Step1, The MBS AF sends Nnef_MBSSessionStart Request (TMGI, MBSF ID List, Service Area, QoS Requirements(es), Stream Infor(s), estimated Session Duration, Session ID, time to MBS data transfer) message to the NEF.

Step 2, The NEF sends Nmbsf_MBSSessionStart Request (TMGI, Service Area, QoS Requirements(es), Stream Infor(s), estimated Session Duration, Session ID, time to MBS data transfer) message to the each MBSF provided by the MBS AF in step 1.

Step 3, The MBSF selects a MBSU and sends N4 MBS Session Establishment () to request MBSU to allocate MBS Session user plane resources.
Step 4, The MBSF sends Npcf_MBSSessionStart Request (MB-SMF ID, QoS Requirements(es), Stream Infor(s), estimated Session Duration, Session ID, time to MBS data transfer) to the PCF, the MBSF selects the PCF based on the MB-SMF ID in the MBSF MBS UE Context for the MBS Multicast Session or based on the service area configuration for the MBS Broadcast Session.

Step 5, The PCF sends Nmbsmf_MBSSessionStart Request(TMGI, Service Area, QoS Rules, estimated Session Duration, Session ID, time to MBS data transfer) message to the MB-SMF, the PCF selects the MB-SMF based on the MB-SMF ID provided by the MBSF in the step 4.

Step 6, The MBSF selects a MB-UPF and sends N4 MBS Session Establishment () to request MB-UPF to allocate MBS Session user plane resources.

Step 7, The MB-SMF sends Namf_Communication_N2MBSMessageTransfer (RAN ID，N2 MBS SM Container(TMGI, QoS profile(s), MBS QFI(s)),…) to the AMF.

Step 8, The AMF sends N2 MBS Session Start Request(S-NSSAI，TMGI, QoS Profile(s), MBS QFI(s),…) message to the RAN。
Step 9, The RAN sends MBS Session Start Response() message to the AMF.
Step 10, The RAN allocates the radio resources for the MBS Session to support different MBS QoS Flows with different QoS profiles.
Step 11, The AMF sends Namf_Communication_N2MBSMessageTransferNotify() to the MB-SMF.
Step 12, The MB-SMF sends Nmbsmf_MBSSessionStart Response() message to the PCF.
Step 13, The PCF sends Npcf_MBSSessionStart Response() message to the MBSF.

Step 14, The MBSF sends Nmbsf_MBSSessionStart Response() message to the NEF.

Step 15, The NEF sends Nnef_MBSSessionStart Response() message to the MBS Application.

After step 15,  the MBS Application can start to send MBS data to MBSU, the MBS application data is then forwarded to MB-UPF , RAN and finally to the UE.
Note : for the Architecture alternative 1, the 5G MBS Session Start procedure can be used to the architecture alternative 1, in such case, he MBSF and MB-SMF are colocated and renamed to SMF, MBSU and MB-UPF are colocated and renamed to UPF, and messages between the MB-SMF and MBFMBSF (i.e. steps 3,4,5,12 and 13) are skipped in the figure 6.x.2.2-1.
6.X.3
Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
In order to support this solution, the involved network entities need to support the following functionality.

PCF:

-
Receives the Multicast/Broadcast service information from MBSF.
-
Determines the policy and QoS profile for the Multicast/Broadcast service.

-
Provides DNN and S-NSSAI infor to the UE for the Multicast service.
NEF:

-
Distributes the Multicast/Broadcast Start message to multiple DL SMFs;
SMF:

-
Receives the Multicast/Broadcast policy Rules from the PCF.
-
Determines the involved PSA UPF and other UPFs;

-
Determines the involved AMF(s);

-
Manage the N3/N9 tunnels for the Multicast/Broadcast session.
-
Determines the involved RAN nodes for the Multicast/Broadcast session.

PSA UPF:

-
Enforce Multicast/Broadcast N4 QoS rule.
-
Distributes the Multicast/Broadcast service data to multiple DL nodes.
UE:

-
Selects the S-NSSAI and DNN for the Multicast Service.

* * * * End of Change * * * *
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