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1 Introduction
This contribution presents some initial considerations for three 5GMS multicast scenarios where multicast ingestion and distribution are required, including support of IPTV transparent multicast streaming, support of Multicast ABR, and support of Multicast on Demand.

2 Support of IPTV transparent multicast streaming
2.1 Description
The following IPTV requirements and principles apply:

-
Solutions to IPTV shall minimize the impact on IPTV network and STB.

-
Solutions to IPTV shall reuse IGMP/MLD message via user plane to join/leave an IPTV channel group 
-
Solutions to IPTV shall provide an efficient mechanism for the UE to join/leave an IP channel group, including reducing latency and signaling.
In this scenario, the 5GS is primarily to provide an efficient "transparent" transport of a broadcast/multicast service. Unlike full-service multicast, transparent multicast does not assume RAN multicast capability. RAN could simply deliver the packets transparently to the UEs in the PDU session
. 
The multicast is sourced from 5GMSd Application Provider. And 5GMSd streams it to 5GMSd Aware applications. 
In one use case, certain IPTV functions, e.g. retransmission or other application-layer FEC, and fast channel change, could be hosted in the operators’ 5G network in 5GMSd to facilitate internal or external/wholesale IPTV delivery. In another use case, the CDN origin server is hosted in 5GMSd AS. The origin server takes a multicast stream as input and serving as a just-in-time packager. 

2.2 Identified Gaps

How the 5GC and RAN carries the multicast from peer 3GPP WGs will be reviewed in this study, but not in the scope of the SA4 spec. SA4 spec will focus on the support of multicast streaming on M2d interface, and potentially M4d interface.

Protocol and procedures are required to support internal or external 5GMSd Application Providers where UDP or RTP-based MPEG2 transport stream multicast IPTV stream is ingested via an interface to 5GMSd AS. 
The 5GMSd AF needs to provision the required multicast operations. The provisioning is required to authorize the multicast content ingestion, start time, end time, blackout info, sim sub, etc.

3. 
Support of Multicast ABR 
3.1 Description

It has been observed that the top 10% of live TV channels account for 80% of viewers. In this scenario, 5GMS allows operators to leverage the same/similar infrastructure used in their TV Everywhere deployments without having the capacity costs of 100% unicast video delivery. Fig. 1 provides a regular deployment for Multicast ABR from DVB A176

The primary motivation for deploying multicast streaming is improved efficiency over unicast in the access network and metro/edge network. For multicast to be successful, the same packets for the same content have to reach multiple receivers at the same time. 
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Fig.1 Regular Deployment for Multicast ABR
In this deployment, in the Multicast server, the payloads of the ingested media stream are encapsulated into the delivery units of the multicast media transport protocol and transmitted through the network to subscribed multicast gateway clients using IP multicast via reference point M. The multicast gateway function is to provide packaged content segments to the Content playback function. The Multicast gateway may be realized as a forward proxy or as a local origin (including reverse proxy)
3.2 Identified Gaps

The Multicast server could be deployed in the 5GMSd, and Multicast gateway retrieves periodic updates of multicast channel map and analyses maps to see if any previously unicast streams are available in multicast. The multicast gateway could be deployed at the edge, or integrated with 5GMS UE. The closer the Multicast Gateway is deployed to the UE, the higher the multicast efficiency it could achieve.

Procedures and protocols should be defined at M2d and/or M4d to address this use case.

4.
Support of Multicast on demand 
4.1 Description

It is expected that 5G media streaming provides the flexibility to enable multicast streaming only when a certain number of 5GMSd clients are consuming the same content. Moreover, if the number of concurrent clients consuming the same content drops below the threshold, the streaming mode goes back to unicast.

4.2 Identified Gaps
The work in FS_5MBS in SA2 is worthwhile to review. Proper functions to be defined in 5GMSd AS and 5GMSd Client to support the MooD function.
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� For example, if NR could support multicast natively, a RAN node could simply deliver a single copy over a shared radio bearer to a set of UEs in PTM mode. On the other hand, the RAN node delivers individual copies to some UEs in PTP mode. The NR multicast architecture is pending to deveop in Rel. 17 by RAN2. 
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