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In RAN3#109e meeting, the following agreements were made for session management:
	Agreements:
· MBS Session Resources: the term to denote NG-RAN resources for control and delivery of MBS user data, to be used on NG, Xn, F1 and E1.
We Define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN
· MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast)


Besides, some open issues are left for session management:
	Open issues:
· Session management signalling 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


In this contribution, we would like to discuss how to support MBS session management over NGAP based on SA2 TR 23.757 [1].
2. Discussion
In TR23.757 V 1.0.0, the following Interim requirements for conclusions can be found:
-	For N3 transport of the shared delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.
-	For N3 transport of the 5GC shared MBS delivery method, 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: to support shared NG-U transport, both IP Multicast method (NG-RAN node to join the IP multicast) and shared GTP-U Tunnel method (NG-RAN node to assign the DL GTP-U Tunnel info) shall be supported.
In SA2, there are several options (e.g. solution#3, solution#2) for MBS session management and there is no conclusion yet on which solution to be adopted.
In SA2 solution#3, the AMF sends request to the NG-RAN using e.g. the PDU Session Resource Modify Request message enhanced with multicast related information, which includes multicast group identity (e.g. multicast address), Multicast Session context ID, and multicast flow information. NG-RAN can use the multicast group identity to determine which UEs corresponds to one multicast group. 
The following call flow related to RAN can be found in Solution#3 Figure 6.3.2.1-1 (in TR 23.757 v1.0.0 [1]).
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	10.	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.
11.	The N1 SM container (PDU Session Modification Command) is provided to the UE.
12.	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 13 to 17 are executed.
13.	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.
…
17.	AMF forwards multicast distribution session response to RAN node.
18.	The RAN sends the session modification response, which does not include the unicast tunnel information.


Based on these descriptions, the corresponding NGAP impacts of SA2 solution#3 are:
To Setup UE Context and the MB Session:
· Enhance the PDU Session Resource Modify Request message with multicast related information.
To establish/release NG-U resources:
· Introduce a non-UE associated NGAP procedure to establish/release the shared GTP-U tunnel by providing the DL GTP-U Tunnel info from NG-RAN to CN, or to provide the IP multicast address from CN to NG-RAN to support IP Multicast method.
In SA2 solution#2, the UE notifies AMF of the interested MBS service via NAS (Session Join/leave), AMF triggers non-UE-associated NGAP procedure, i.e. MBS Session Resource Setup/Release towards the NG-RAN, and the AMF also informs the NG-RAN about the joined /leaved UEs of the session. The following call flow related to RAN can be found in Solution#2 Figure 6.2.2.2-1 (in TR 23.757 v1.0.0). 


	10.	The AMF sends a MB Session Resource Setup Request (TMGI, LL MC or Tunnel Info, 5G Authorized QoS Profile) message to all RAN nodes where CM CONNECTED UEs that has joined the TMGI resides. NG-RAN creates a MB Session Context (if it not already exists), sets it to 'active' state, stores the TMGI, the QoS Profile and a list of AMF IDs in the MB Session Context. If a NG RAN node receives multiple MB Session Resource Setup Request messages for the same TMGI (e.g. from several AMFs the NG-RAN is connected to) (and even if the LL MCs are different in the case of multiple MB-UPFs), NG-RAN stores each sender AMF ID in the MB Session Context, but only performs step 11 once (instead continues at step 12).
11.	The NG-RAN joins the multicast group (i.e. LL MC Address) and establishes PTM or PTP DL resources for the MB Session. If there are UEs in CM-Connected with RRC_INACTIVE state with the TMGI in their UE Contexts, NG-RAN performs the Network triggered transition from RRC_INACTIVE to RRC_CONNECTED procedure for those UEs (see TS 38.300 [10]).
Editor's note:	Updates to text and/or figure to reflect that this step only relates to multicast transport are required.
12.	The NG-RAN reports successful establishment of the MB Session resources by sending MB Session Resource Setup Response (TMGI) message(s) to the AMF. NG-RAN provides its Tunnel Info if point-to-point tunnel is required between the NG-RAN and MB-UPF.


Based on these descriptions in the TR, the corresponding NGAP impacts of SA2 solution#2 are:
To Setup UE Context and the MB Session:
· Introduce a UE associated MB Session Join/Leave procedure to inform the TMGI for a UE from CN to NG-RAN.
· Introduce non UE associated MB Session Resource Setup/release procedure to setup/release MB Session.
To establish/release NG-U resources:
· Include LLMC address in the MB Session Resource Setup request to support IP Multicast method.
· Include DL GTP-U Tunnel info in the MB Session Resource Setup response to support shared GTP-U tunnel method.
From RAN perspective, in Solution#3, a MB Session is linked to a PDU Session, which can improve the service continuity experience, and therefore preferred by us. Whether to select Solution#2 or Solution#3 is up to SA2 decision, RAN3 can wait their progress.
From NG-RAN node point of view, no matter which solution is adopted by SA2, a non-UE associated NGAP procedure will need to be introduced to establish NG-U Transmission, therefore it is proposed to introduce a Class1 non-UE associated NGAP procedure to establish NG-U Transmission.
Proposal: Introduce non UE associated NGAP procedures to setup/release the NG-U Transmission.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this contribution, we discussed how to support MBS session management over NGAP by analysing solution#2 and solution#3 in SA2 TR 23.757. The following observation, conclusions and proposal are given:
Observation: both IP Multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported.
NGAP impacts of SA2 solution#3 are:
To Setup UE Context and the MB Session:
· Enhance the PDU Session Resource Modify Request message with multicast related information.
To establish/release NG-U resources:
· Introduce a non-UE associated NGAP procedure to establish/release the shared GTP-U tunnel by providing the DL GTP-U Tunnel info from NG-RAN to CN, or to provide the IP multicast address from CN to NG-RAN to support IP Multicast method.
NGAP impacts of SA2 solution#2 are:
To Setup UE Context and the MB Session:
· Introduce a UE associated MB Session Join/Leave procedure to inform the TMGI for a UE from CN to NG-RAN.
· Introduce non UE associated MB Session Resource Setup/release procedure to setup/release MB Session.
To establish/release NG-U resources:
· Include LLMC address in the MB Session Resource Setup request to support IP Multicast method.
· Include DL GTP-U Tunnel info in the MB Session Resource Setup response to support shared GTP-U tunnel method.
Proposal: Introduce non UE associated NGAP procedures to setup/release the NG-U Transmission.
To support the proposal, a corresponding TP to 38.410 is provided in Section 5.
4. Reference
[1] 3GPP TR 23.757: "Study on architectural enhancements for 5G multicast-broadcast services".
5.Text proposal to TS 38.410
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GC	5G Core Network
AMF	Access and Mobility Management Function
CIoT	Cellular IoT
MB                      Multicast and Broadcast
NB-IoT	Narrow Band Internet of Things
NG-U	NG User plane interface
RIM	Remote Interference Management
SMF	Session Management Function
UP	User Plane
UPF	User Plane Function
--------------------------------Start of the Next Change-----------------------------
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//skip unchanged part
5.X	Multicast Distribution Management function
The Multicast Distribution Management function is responsible for establishing and releasing the NG-U Multicast Distribution resources.
--------------------------------Start of the Next Change-----------------------------
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//skip unchanged part
6.X 	Multicast Distribution Management function
[bookmark: _Hlk491294810]The following list of MBS management procedures are used to establish or release the NG-U Multicast Distribution resources. The procedures providing this functionality are:
[bookmark: _GoBack]-	Multicast Distribution Setup
-	Multicast Distribution Release
-------------------------------End of the change-----------------------------
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