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Abstract of the contribution: This document discusses CP- vs UP-based join/leave requests and proposes to choose UP-based approach as the (preferred) way forward.
1
Introduction

In 6.3.2.1 (Solution #3), both CP- and UP-based joins are covered. Specifically, for the CP-based signalling:
The UE sends the PDU Session Establishment/Modification Request either upon a request from higher layers or upon a detection by lower layers of UE joining a multicast group (i.e., detection of IGMP or MLR and detection of the change of content of these messages).

Similarly, in 6.4, both CP- and UP-based joins are covered.

In 6.2.2.1 (Solution #2), only CP-based join is used, as following:
1. AF sends Allocate TMGI Request () message to NEF/MBSF to request allocation of a TMGI to identify a new group.

…

5. MB Session Announcement (see e.g., TS 23.468 [5]). The AF informs the members in the group of various group info e.g. TMGI, HL MC Address. The HL MC address may be allocated by the AF for the group/TMGI.

6. UE indicates its interest to join an MB Session by sending an UL NAS MB Session Join Request (TMGI) message. NG-RAN forwards the NAS message to the AMF. The AMF stores the TMGI in its UE Context.

It was proposed that because the CP approach is the common denominator, it should be the (preferred) way forward. This contribution attempts to summarize various considerations to show why UP approach should be the preferred way forward.
First of all, requiring AF and UEs to be aware of TMGI should be avoided, especially for transparent multicast delivery:

Objective A: Enabling general MBS services over 5GS.

Support general multicast and broadcast communication services, e.g., transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications, V2X applications, public safety.

While the UEs do need system software update to support 5MBS, it is not reasonable to require applications update (an application should work the same way for both wireline and wireless networks). IP multicast based applications should only need to send IGMP//MLD join/leave messages as they have been doing for a long time, w/o any 3GPP specific procedures.
Secondly, what would trigger the CP joins/leave? W/o changing application behaviour, the only way is for the UE’s system software to snoop the IGMP/MLD join/leave messages, as mentioned 6.3.2.1.
If snooping is used, a better approach is to snoop incoming IGMP/MLD messages on the RAN nodes (instead of outgoing messages on UEs) for the following reasons:
1) This reduces the complexity and burden in UEs. For approaches that need TMGI, this may also remove the need for the UEs to be aware of TMGIs.

2) RAN nodes are very much like the DSL modems, which are Access Nodes in wireline BRAS (Broadband Remote Access). They have been doing IGMP/MLD snooping for precisely the same reason – for IPTV they snoop the IGMP/MLD join/leave messages from subscribers and distribute corresponding multicast packets they receive from a Broadband Network Gateway (BNG) to individual subscribers over DSL connections. The snooping on ANs is also used to greatly reduce the join/leave delay – multicast traffic can be quickly started/stopped to a subscriber w/o central processing on the BNG – a critical performance index for IPTV services. This same model can be used for 5MBS as well.
3) It may be acceptable for a UE to snoop outgoing IGMP/MLD messages originated by itself. But in case of 5G-LAN with Ethernet PDU, the IGMP/MLD messages could be sent by other devices in the L2 network connected by a UE. For a UE to snoop those IGMP/MLD messages, it needs to snoop the data plane instead of the control plane.
While it is true that multicast optimizations for 5G-LAN is FFS, we should keep it in mind so we can choose the best solution that can be easily extended for future scenarios.
It is worth pointing out specifically that IPTV is one application of 5MBS that should not require application level changes. It is probably the most applicable 5MBS application, given its high data rate and its extensibility to other multicast transport services (imagine IPTV from a 3rd party provider instead of the MNO itself). While R16 already supports IPTV, it is based on individual copies over existing unicast PDU sessions from UPF all the way to UEs and should be migrated to 5MBS once 5MBS is available.
2
Proposal

It is proposed to choose UP-based signalling as the (preferred) way forward. RAN nodes can get the signalling either from the NF (e.g. UPF) that processes the IGMP/MLD joins, or by snooping IGMP/MLD joins in the corresponding PDU session.
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