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Abstract of the contribution: Add new Solution for multicast session management. 
1. Introduction
It is proposed to include a new solution for multicast session management.
2. Proposal
It is proposed to accept the following solution to TR 23.757.
FIRST CHANGE

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501: "System architecture for the 5G System (5GS)".

[3]
3GPP TS 22.101: "Service aspects; Service principles".
[x]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

[y]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".

[z]
3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".

SECOND CHANGE

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues

	
	Key Issues

	Solutions
	1

MBS session management
	2

Service levels definition
	3

Levels of authorization for MC
	4

QoS for MC and BC
	5

BC TV and Radio services
	6

Local MBS
	7

MC-UC delivery mode switch
	8

BC-UC delivery method switch
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THIRD CHANGE (NEW TEXT)
6.X
Solution #X: Multicast session management with dedicated MBS network functions
6.X.1
Functional description

This solution addresses KI#1 "MBS session management".
This solution decouples the possible PDU session user plane with the 5G MBS multicast session user plane. The architecture of this solution is based on alternative 2.











6.X.2
Procedures

6.X.2.1
High-level procedures for multicast services
Figure 6.X.2.1-1 shows the high-level procedure for multicast services:
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Figure 6.X.2.1-1: High-level procedures for multicast services
<Stage 1> Multicast service configuration:


1.
The Content Provider performs TMGI management procedures over MB2 interface as described in clause 5.1.2.2 of 3GPP TS 23.468 [y], or performs service management procedures over xMB interface as described in clause 5.3 (except 5.3.6) of 3GPP TS 26.348 [z]. The NEF shall support MB2 interface or xMB interface to interact with external Content Provider, and invoke service operators of the MBSF for service association accordingly.
2.
UE may interact with the application server of a Content Provider over user plan for a multicast service. This can be used when the Content Provider does not need service announcement as described in 3GPP TS 23.246 [x].

3.
The Content Provider performs MBS Bearer management procedures over MB2 interface as described in clause 5.1.2.3 and clause 5.1.2.4 of 3GPP TS 23.468 [y], or performs session management procedures over xMB interface as described in clause 5.4 of 3GPP TS 26.348 [z]. The NEF shall support MB2 interface or xMB interface to interact with external Content Provider, and invoke service operators of the MB-SCF for service parameters provisioning, e.g. QoS requirements, service area, etc., and subscribe events exposed from the MBSF.
<Stage 2> Multicast service operation:

4.
The UE that interests in a multicast session initiates a User MBS Multicast Session Establishment or Termination procedures with AMF, SMF, MB-SMF, MB-UPF, and MB-SCF. The MB-SMF interacts with the MBSF to perform MB service control for the UE, and interacts with the MB-UPF to create and modify the MBS session paths accordingly.
5.
If events have been subscribed by the internal Content Provider or the NEF, when condition of events are met, the MBSF performs MBMS Delivery Status Indication procedure with the internal Content Provider over MB2 interface as described in clause 5.1.2.5 of 3GPP TS 23.468 [y], or performs Service Notification procedure with the internal Content Provider over xMB interface as described in clause 5.3.6 of 3GPP TS 26.348 [z], or performs MB-SCF service notification with the NEF. The NEF shall support MB2 interface or xMB interface to interact with external Content Provider, and notify the event to the external Content Provider accordingly.
Editor's note: What entity allocates IP multicast address used is FFS.
6.X.2.2
User MBS Multicast Session Establishment
Figure 6.X.2.2-1 shows the procedure for 5G MBS multicast session establishment:
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Figure 6.X.2.2-1: User MBS Multicast Session Establishment procedure
1.
The UE sends an IGMP (IPv4) or MLD (IPv6) Join message over user plan of a PDU session to signal its interest in receiving a particular multicast 5G MBS session service identified by an IP multicast address.
2.
The UPF detects the IP data of IGMP or MLD, and forwards the IP data to the SMF according to the PDR installed in the UPF.

3.
The SMF selects a MB-SMF, e.g., based on local policy, subscription data, or UE location.
4.
The SMF invokes Nmbsmf_service_operator1 (SUPI, GUAMI, PDU session ID, N2 terminating point, UE location, IP data) and get response. The PDU session ID correspond to the PDU session for transferring the IGMP (IPv4) or MLD (IPv6) Join message.
5.
The MB-SMF resolves the IP data to get the IP multicast address and message type etc., and invokes Nmbsf_service_operator1 (SUPI, IP multicast address) to indicate a user join.

6.
The MBSF may invokes Nudm_SDM_Get service operator to authorize the user for the multicast session based on subscription, or the MBSF may notify the Content Provider of user join based on the event subscription. When receiving the user-join event, the Content Provider performs bearer management procedure or session management procedure to update the service parameters with information whether it allows the user to join the session or not, the MBSF waits for the authorization result.
7.
The MBSF responses to the Nmbsf_service_operator1 with the authorization result and may include security information in the service operator if required by the Content Provider.

8.
If authorization success, the MB-SMF selects a MB-UPF for the multicast session.

9.
If the RAN node is not in the 5G MBS session, the MB-SMF updates the MB-UPF to include the RAN node into the paths of the 5G MBS session. If the MB-SMF received security information from the MB-SCF and the RAN node is the first downlink endpoint of the 5G MBS session, the MB-SMF also sends the security information to the MB-UPF.

10.
If authorization success and the MB-SMF has not subscribed N1-MB message notification to the AMF, the MB-SMF invokes Namf_Communication_N1MessageSubscribe (MB-SMF ID, N1-MB message types, [SUPI]) service operator and get response.
NOTE:
If the deployment case is that multiple MB-SMF can subscribe to one AMF for N1-MB message notification, then the subscribe service operator shall include SUPI.

11.
If authorization success, the MB-SMF generates a N1 message1 ([PDU Session ID], [security information]) for the 5G MBS session to indicate the UE of the multicast session establishment. The N1 message1 actually is a N1-MB message, which may also include PDU session ID received from the SMF and security information received from the MB-SCF. The MB-SMF invokes Namf_Communication_N1N2MessageTransfer (N1 message1, [N2 message1]). The N2 message actually is a N2-MB message, which includes PDU session ID and information to RAN node, e.g., for shared CN tunnel setup, service QoS modification, etc.
12.
The AMF forwards the N1 message1 ([PDU Session ID], [security information]) to the UE. If the N2 message1 received, the AMF forwards the N2 message1 to the RAN node. 

13. After receiving the N2 message1, the RAN may response a N2 message2 with the information for the 5G MBS session and the PDU session ID.
14.
The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 message2) to the SMF.
15.
The MB-SMF invokes Nmbscf_service operator2 including the N2 message2.



16.
The MB-SMF may update the MB-UPF for the 5G MBS session according to the received N2 message2.
17. The MB-SCF responses to the MB-SMF.

18. The MB-SMF responses to the AMF.



Editor's note: The actual service operator names of MB-SMF and MBSF need to be determined during normative phase.
6.X.2.3
User MBS Multicast Session Termination
Figure 6.X.2.3-1 shows the procedure for 5G MBS multicast session termination:
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Figure 6.X.2.3-1: User MBS Multicast Session Termination procedure
1.
The UE sends an IGMP (IPv4) or MLD (IPv6) Leave message over user plan of a PDU session to leave a particular multicast service identified by an IP multicast address.
2.
The UPF detects the IP data of IGMP or MLD, and forwards the IP data to the SMF according to the PDR installed in the UPF.

3.
The SMF selects a MB-SMF, e.g., based on local policy, subscription data, or UE's current location.
4.
The SMF invokes Nmbsmf_service_operator1 (SUPI, GUAMI, PDU session ID, N2 terminating point, UE location, IP data) and get response. The PDU session ID corresponds to the PDU session for transferring the IGMP (IPv4) or MLD (IPv6) Leave message.
5.
The MB-SMF gets the IP multicast address and invokes Nmbsf_service_operator2 (SUPI, IP multicast address) to indicate a user leaving.

6.
The MBSF may invokes Nudm_SDM_Get service operator to authorize the user for the multicast session based on subscription, or the MB-SCF may notify the Content Provider of user leaving based on the event subscription. When receiving the user-leaving event, the Content Provider performs bearer management procedure or session management procedure to update the service parameters with information whether the user has joined the multicast session or not, the MB-SCF waits for the authorization result.

7.
The MBSF responses to the Nmbsf_service_operator2 with the authorization result.

8.
If authorization success and the MB-SMF has not subscribed N1-MB message notification to the AMF, the MB-SMF invokes Namf_Communication_N1MessageSubscribe (MB-SMF ID, N1-MB message types, [SUPI]) service operator and get response.
NOTE:
If the deployment case is that multiple MB-SMF can subscribe to one AMF for N1-MB message notification, then the subscribe service operator shall include SUPI.

9.
If authorization success, the MB-SMF may generate a N2 message3 and invokes Namf_Communication_N1N2MessageTransfer (N2 message3). The N2 message3 actually is a N2-MB message, which includes information to RAN node, e.g., for shared CN tunnel release, service QoS modification, etc.
10.
The AMF forwards the N2 message3 to the RAN.




Editor's note: The actual service operator names of MB-SMF and MB-SCF need to be determined during normative phase.
6.X.3
Impacts Analysis

Editor's note: This clause describes impacts to existing entities and interfaces.






END OF CHANGES
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