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Abstract: This document proposes a MBS session establishment procedure.
1. Introduction/Discussion
Multicast/broadcast techniques enable network operate in a more efficient manner than unicast, especially for content that is simultaneously being requested by many UEs. Currently SA2 WG is about to start the research on multicast/broadcast from the architecture point of view in Rel-17 (see SP-190442, FS_5MBS), while RAN WGs approved an email discussion item as mentioned in slide 9 of SP-190575 ([NR_multicast_broadcast]).
The LTE MBMS/eMBMS was developed and evolved from Rel-9. (e)MBMS is so far not commercially successful, and from the authors’ point of view, some reasons for this are:
· Network entities/interfaces are designed independently from the ones of unicast. For supporting MBMS, 3 specific Network Entities as well as 5 network interfaces for multicast/broadcast service are defined (i.e., the new entities include BM-SC, MBMS-GW and MCE, and the interfaces include SG-mb, Sm, M1/M2/M3). In fact, some functionalities defined for multicast are overlapping with the ones defined for unicast. For example, the MB2-C interface is used for interacting control plane signally between BM-SC and GCS/AS, while similar functionalities can be provided by SCEF. Such independency on one hand increase the deployment cost (e.g., MNO deploying BM-SC for multicast usage, and ME needs to support multicast/broadcast chipset), on the other hand the multicast/broadcast cannot make use the widely distributed unicast technology. 
· In addition, the multicast procedures and bearers are separate from the ones of unicast in both CN and RAN side (e.g., MCCH configuration for multicast compares with RACH configuration for unicast). Therefore, service continuity can only be guaranteed at application layer.
· Lack of use cases. Vertical scenarios including V2X, group communication, IoT and live video broadcasting were appearing in the late stage of LTE, and they are yet not experiencing the widespread usage.  
We therefore propose a solution based on the reference model in Annex X (see S2-2000488) which re-uses as much as possible the existing 5G (unicast) system.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.757.
* * * * First change * * * *

6.X
Solution #X: The establishment of MBS Session for multicast
6.X.1
Functional description

6.X.1.1
General
This is a proposal to resolve the Key Issue #1: "MBS session management". 
This solution applies to the architecture option Alternative#X in Annex X. The solution designed for Rel-17 in this document considers reusing current network functions and procedures for unicast as much as possible. 

Editor's Note: Cooperation with RAN WG is needed. 

In order to minimize the impact on the UE side, the gNB needs to understand which UEs are now interested in a certain multicast service. The gNB could efficiently configure the radio resources and make the UE receive multicast/broadcast data in a similar way to unicast with a potential enhanced RRC reconfiguration message to each receivers. 

In addition, to save backhaul transmission resources, the user plane of the Core Network could use a "shared" resources for the DL data transmission. Therefore, the 5GC needs to indicate the relationship between such resources and the MBS to the gNB so as to let the gNB identify the DL data and treat them correctly. 

A demonstrative picture for the DL multicast data transmission is as below:

[image: image1.emf]UPF gNB

• N3 tunnel(s) is established for each UE, Data can be sent over 

any of these N3 tunnel, or

• A common N3 tunnel for all UE(s) of the group, data are sent 

over this common N3

UE1

UE2

UE3

G-RNTI

Content 

Provider

Data 

over N6

Shared Data over N3

UEs (UE1, UE2 and 

UE3) are scheduled 

and receive data 

using Unicast 

mechanism


Figure 6.X.1-1: DL multicast data transmission.

For the associating control plane configuration (e.g., PDR/FAR configuration in UPF, gNB related configuration by SMF), most of the existing unicast session procedures can be reused.
6.X.1.2
List of assumptions
Based on the above description, several assumptions are taken for this solution, namely:

· The UEs receiving multicast data are assumed in CM-CONNECTED state;

· The SMF indicates to the gNB the link between the UE PDU session and the MBS session, and the gNB has the context of the multicast receivers;

· The MBS Session are established for the multicast data transmission over a certain DNN and S-NSSAI; 
NOTE:
Some parts of the following procedure can be reused for broadcast scenario.
6.X.2
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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Figure 6.X.2-1: Establishment of MBS Session for multicast.

0. The AF may invoke the services provided by PCF or NEF to provision the MBS information. The MBS information includes the information used to identify the MBS (e.g., IP Address of MBS DL data). If it is the NEF receives the MBS service information, NEF will further send MBS information to PCF, and PCF stores such information. MBS Session information may further include: QoS requirements, UE authorization information, MBS service area, and start and end time of MBS. The existing procedure defined in TS 23.502, section 4.15.6.2 could be used.
1. (Optional) The UE may trigger a PDU Session Establishment for a DNN and S-NSSAI. 
Editor's note: Other parameters provided by AF are FFS. 

2. The UE sends request to receive the data of the MBS, with the information used to identify the MBS. Such request could be sent either via user plane (e.g., IGMP Join/MLD for the IPTV case), or the control plane of the PDU session (e.g., PDU Session Modification/Establishment). If user plane is used then unicast UPF will inform the SMF with the information used to identify the MBS.
3. Based on MBS identify information received from the UE, the SMF retrieves the PCC rule for MBS from the PCF and identifies the MBS. In addition, the SMF may authorize whether the UE is allowed to join the MBS based on the subscription data. 

Editor's note: Detailed UE authorization procedure will be addressed by solutions of KI #3.
4. To establish the MBS resource at the gNB, for the UE, the SMF sends a Nsmf_PDUSession_UpdateSMContext Response message to the AMF and the AMF sends a N2 PDU Session Request to the gNB. The message indicates the MBS service information (e.g., multicast session identifier, address for multicast) to let the gNB link the UE-specific PDU Session and the MBS Session. 
5. The gNB knows the association between the UE-specific PDU Session and MBS Session based on the MBS service information received from the SMF, and configures the UE with radio resource for receiving the MBS Session data.
Editor's note: Details of the gNB behaviour depends on the output of RAN WGs' WI.
6. The gNB sends the N2 PDU Session Response to the AMF and AMF sends Nsmf_PDUSession_UpdateSMContext request to SMF.
7. SMF configures Multicast UPF to build the connection from Multicast UPF and the gNB.
UPF sends the MBS Session data over N3. Note that gNB will receive only one counterpart of the MBS data for the MBS group based on the configuration in step 4 and 7.
8. Based on step 5, the gNB could dynamically choose using the unicast radio resource or multicast radio resource to send MBS data to UE.

6.X.3
Impacts Analysis

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

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).

gNB:
-
It needs to associates the resources for the data transmission of same MBS (e.g., MBS session or dedicated QoS flows).
SMF:
-
It needs to identify the MBS service information provided by the UE, retrieve the PCC rule for the MBS service, authorize the UE and establish the dedicated resources for the data transmission of the MBS service.

UPF:

-
It needs to identify the DL data belongs to the MBS service and transmit the data to the gNB using the dedicated resources of the MBS service.
PCF/NEF:

-
It needs to receive the configuration information from AF side. 
UDM/UDR:

-
Manage MBS session data. 
* * * * End of changes * * * *[image: image3.png]
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