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1
Introduction

At last meeting, the session management over NG for MBS was discussed under a new Release 17 work item entitled “NR Multicast and Broadcast Services” [1]. 
Some agreements were achieved and open issues are identified for further discussion,

Session management signaling for MBS session

- NGAP: UE specific or non-UE specific

- How to reflect 5GC architecture and 5G MBS decisions (AMF/SMF) in NGAP signaling (e.g. N2 container: UE specific or non-UE specific, etc.).

User plane establishment on NG-U

- Based on IGMP join by gNB or TNL address in N2 signaling

 To be continued based on SA2 progress...
In this meeting, we further discuss the potential solutions for Session management signaling over NG and user plan establishment based on SA2 latest progress.
2 Discussion
2.1 User plane establishment on NG-U
MBS user plane could be established after or during the MBS session establishment. Two alternative options are discussed at last meeting,
· Option 1: IGMP Join by NG-RAN

In N2 container of MBS Session management signaling, MB-SMF tells the IP multicast address to NG-RAN. NG-RAN joins the multicast tree by IGMP Join message. 

· Option 2: GTP-U tunnel establishment per TNL in N2 container

In the response message of MBS Session resource establishment or applying a dedicated user plane establishement message, NG-RAN provides the DL TNL address to MB-SMF in N2 container. GTP-U tunnel is established between NG-RAN and UPF per the TNL address.

The LS from SA2 shows they have made agreements to support both GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel from MB-UPF to NG-RAN nodes. This tunnel can use either IP multicast transport (NG-RAN sends IGMP/MLD Join/Leave to a multicast router) or point-to-point unidirectional N3 tunnels from MB-UPF to NG-RAN nodes. For unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
Observation 1: Both IGMP Join by NG-RAN and GTP-U tunnel establishment per TNL are supported for user plane establishment for MBS session.
2.2
Session management signaling over NG for MBS session
We first focus on the MBS multicast mode first, basically the NG signaling for session management should support the following three function,

· Establishment of MBS context at NG-RAN, e.g., 
· MBS session ID, TMGI， MBS flow profile, etc
· Establishment of UE context at NG-RAN, e.g.,
· MBS service UE has joined
· Establishment of user plane between NG-RAN and MB-SMF/UPF
· Exchange IP multicast information or shared N3 (GTP-U) Point-to-Point tunnel information
Based on the MBS session utilizing of UE-specific or non-UE associate signalling, two main alternatives can be identified. The call flows and signalling impact over NG are described and identified.
Alternative 1
The basic call flows for alternative 1 are depicted in Figure 1,
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Figure 1 Session management call flow for alternative 1
· The UE registers and a PDU Session is established. The UE and the AF uses the PDU Session for MBS announcement, MBS join, etc
· MBS Session start process in 5GC
· The AMF sends a MB Session Resource Setup Request to all NG-RAN nodes that connected UEs have joined the MBS service. The information in the MB Session Resource Setup Request could include TMGI, 5G Authorized QoS Profile and optionally IGMP IP multicast address. NG-RAN creates a MB Session Context. 
· The NG-RAN establishes PTM or PTP radio resources for the MB Session
· If IGMP use plane establishment method is applied, the NG-RAN joins the multicast group and establishes PTM or PTP DL resources for the MB Session.
· The NG-RAN reports successful establishment of the MB Session resources by sending MB Session Resource Setup Response message to the AMF. If GTP-U tunnel establishment per TNL between the NG-RAN and MB-UPF is applied, NG-RAN should provides its Tunnel Info to AMF
· The AMF and NG-RAN exchange the UE associated signalling to setup the MBS UE context
· The MB Session is now active. The AF starts transmitting the DL MBS traffic to UPF, the NG-RAN receives the MBS traffic from UPF and transmits it using DL PTM or PTP resources.

The main impacts on NG interface of session management alternative 1 includes,
· Non UE associated MB Session Resource Setup/release procedure to setup/release MBS Session at NG-RAN
· Enhancement of UE associated PDU session procedure to setup/release MBS UE context at NG-RAN
· IEs needed in non UE associated MB session procedure to support user plane establishment, depending on the specific solution
Alternative 2

The basic call flows for alternative 1 are depicted in Figure 2,
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Figure 2 Session management call flow for alternative 2
· The UE registers and a PDU Session is established. The UE and the AF uses the PDU Session for MBS announcement, MBS join, etc
· MBS Session start process in 5GC
· SMF requests the AMF to transfer a message to the RAN node using the Namf_N1N2MessageTransfer service to setup a multicast context in NG-RAN and create the association between multicast context and UE. The information could include Multicast Context ID, MB-SMF ID, multicast QoS flow information, etc.
· The MBS SM information is sent to RAN via the PDU session resource modification request message, which includes a multicast group identity, Multicast Session context ID, and multicast flow information. NG-RAN could learn which UEs are receiving the same multicast data from the multicast group identity.
· The NG-RAN establishes PTM or PTP radio resources for the MB Session and deliver the N1 SM transfer message to UE. NG-RAN node checks whether the user plane for the multicast distribution is already established.
· If the user plane transport is not established,  NG-RAN nodes signals a UP establishment request towards AMF, AMF send back a UP establishment response message to NG-RAN node,
· If the NG-RAN node is configured to use a point-to-point 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
· For multicast transport, the multicast IP transport address is included in the response message.
· The NG-RAN sends the PDU session resource modification response to AMF
· The MB Session is now active. The AF starts transmitting the DL MBS traffic to UPF, the NG-RAN receives the MBS traffic from UPF and transmits it using DL PTM or PTP resources.

The main impacts on NG interface of session management alternative 2 includes,

· Enhancement of PDU session resource modification procedure to setup the MBS context and create the association between MBS and UE context.

· New UP establishment procedure is introduced to setup/release the NG-U transport between NG-RAN and MB-UPF.

Both alternative 1 and alternative 2 work, but from the flexibility to support MBS mobility point of view, alternative 2 which is using the UE associated PDU modification procedure is preferred.

Proposal 1: Alternative 2 which is using the UE associated PDU modification procedure is preferred

Proposal 2: RAN3 to discuss and agree on the solutions for MBS session management and the proposed NG interface impact
For MBS broadcast service, similar session management procedure as alternative 1 which is non-UE associated MBS session establishment procedure can be used.
Proposal 3: Non-UE associated MBS session establishment procedure can be used for broadcast service.

3 Conclusion
The following observations and proposals are made,
Observation 1: Both IGMP Join by NG-RAN and GTP-U tunnel establishment per TNL are supported for user plane establishment for MBS session.
Proposal 1: Alternative 2 which is using the UE associated PDU modification procedure is preferred

Proposal 2: RAN3 to discuss and agree on the solutions for MBS session management and the proposed NG interface impact
Proposal 3: Non-UE associated MBS session establishment procedure can be used for broadcast service.
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