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1	Introduction
5GMS[1] has provided general description and architecture on MNO and 3rd party media downlink streaming services, and MNO and 3rd party media uplink streaming services. Although most of MNO and 3rd party media services are unicast-based Adaptive Bit Rate (ABR) streaming [28], there is still important existence of operator videos services based on multicast. Specially, studies in [2] and [26] identified a couple of IPTV use cases and their solutions.

It is true that more and more OTT video streaming options is becoming available nowadays. However, OTT video streaming itself is facing QoE and scalability challenges. To make good use of scarce spectrum and core network resources, a more efficient and effective delivery system for real-time and streaming multicast/broadcast content in 5G has to be enabled. In addition, edge caching, CDN, multicast ABR, and their deployments in 5G have been actively investigated by the industry as well.

Multicast-based IPTV plays important role in worldwide pay-tv market. In certain markets, the number of IPTV subscribers are still increasing. As 5G fixed wireless access enters into mass deployment, in addition to “connect the unconnected”, 5G fixed wireless access is also regarded as a segment where full IPTV offering could be provided to enhance ARPU and justify operators’ 5G investment.

Broadcast/Multicast is viewed as one of a basic capability of 5G [29], it is not well addressed though. This proposal recommends multicast-based streaming service is included in the 5GMS spec. The rest of this document is organized as follows. Section 2 gives a review of multicast-related standard and work in 3GPP. Section 3 and section 4 suggest some potential multicast enhancements, and potential places we could insert into 5GMS respectively. Lastly, we seek for agreement to look at this topic, and fill the multicast gap which has not been well address in 5G series of 3GPP spces. 

2. 	A review of peer workgroups works
Historically, a significant amount of work on multicast support at RAN and core networks has been done [4-22] in eMBMS. 

The support of IPTV has been discussed in a few Convergence studies by 3GPP and BBF. In [2], IPTV service support is listed as a key issue for wireless and wireline convergence. Two solutions are studied, one is pertaining to an architecture principle where IPTV service is supported without impacting the IPTV platform and client without introduction of MBS support in 5GC and NG RAN. In the other solution, multicast replication function is introduced in UPF. Furthermore, in [30], the procedure of multicast-based IPTV service is specified as one of wireless wireline converged scenarios. IP multicast traffic received from N6 interface is replicated by UPF and sent over PDU sessions, and IGMP messages from the STB or from the 5G-RG are terminated and managed by the UPF acting as PSA. 

BBF study in [26] also regards IPTV as a key service part of fixed residential multi-play offerings. It has been believed that the support of IPTV service in 5G FMC architecture is also necessary.

3.	Requirements

At high level, we believe part or all of these should be listed as options in 5GMS
· Reuse existing 3GPP multicast sepc in 5GMS, for example, in a phased architecture, depending on where the mutlciast could be terminated
· Transparent-only mode: [7] reviewed architecture considerations for pass-through delivery of medai content from the content provider, via user plane service on the XMB, to the application through a TRAPI user plane interface, dubbed as ”transparent-only” mode.
· LTE-based 5G multicast: in 5G-NSA deployment, provide the option of using MCG with eMBMS to continue supporting multicast
· Support of MooD in 5GMS
· Support of Multicast ABR

4. 	How could this be incorporated into the 5GMS
Some potential places we could address multicast includes 
- Section 5 Procedures for Downlink Streaming: Establish multicast streaming session
- Section 7 5GMS Network Media Processing: multicast as a capability provided at the edge computing
- Multicast streaming in a converged network
- A multicast-capable network slicing function
 
One possible change I would like to work is to add “multicast replication” function in the UPF in figure 4.2.1-1. Related sections will be added to describe this architecture, and its procedure.   
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5.	Conclusions and proposal
This contribution summarized multicast support in 3GPP, and concluded it is important to include multicast-based linear radio and TV services in 5GMS. This will enhance the 5GMS to address the market of managed IPTV streaming services offered by MNO, and eventually accelerate the 5GMS spec adoption in the industry.

We hence request to start the work, and consider the options to incorporate 5G multicast media downlink streaming architecture in the 5GMS spec.

We should also collaborate on a design goal, and work with peer workgroups in SA, SA2, RAN, RAN2, and RAN3 to meet our design goals for multicast-streaming support in 3GPP 5G system.
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