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1 Introduction

This contribution addresses some initial considerations on FS_5GMS_Multicast. 3GPP SA4 has done lots of work on multicast and broadcast. This document mostly focusses on Rel-16 work in 3GPP. In the background section, some thoughts are provided.

2 Background on Rel-16
2.1
Rel-16 enTV: 5G Broadcast

Key aspects of the 5G Broadcast System for linear TV and radio services can be consider as follows:
-
A radio network comprising only MBMS-dedicated cells [x36.300] as transmitters; MBMS-dedicated cells support only MBMS transmission and do not support uplink transmission. 

-
Receive-Only-Mode (ROM) devices [x23.246] as receivers; ROM devices support only ROM service [x26.346]. ROM service uses one of the reserved TMGI values [x24.116];
-
A stripped-down Evolved Packet System (EPS) [x23.246] dedicated to TV and Radio Services with E-UTRAN;

-
A simplified MBMS User Service model [x26.346] dedicated to the transport of TV and Radio Services;

-
A set of MBMS-APIs [x26.347] that permit the use of third-party service layers.

Figure 1 depicts the reference architecture for the 5G Broadcast System for linear TV and radio services as defined in this specification. This architecture is a simplified version of the EPS architecture for E-UTRAN only as defined in TS23.246 [x23.246].
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Figure 4.3-1: Reference architecture for 5G Broadcast System for linear TV and radio services 

NOTE:
The following reference points are applicable for the E-UTRAN MBMS Broadcast Mode only (without use of the MBMS Service Counting procedure as defined in TS 36.300 [x36.300]) only.

M1:
reference point between MBMS GW and E-UTRAN/UTRAN for MBMS data delivery. IP Multicast is used on this interface in the forwarding of user plane PDU's from the MBMS GW to the eNB.

M3:
reference point for the control plane between MME and E-UTRAN.

SGi-mb:
reference point for the user plane between BM-SC and MBMS GW.

SGmb:
reference point for the control plane between BM-SC and MBMS GW.

xMB:
reference point the TV/Radio service Content Provider and the BM-SC

MBMS-API:
reference point between the MBMS Client and the MBMS-Aware TV/Radio Application

Application:
End-to-end logical association between the TV/Radio service Content Provider and the TV/Radio service Application. This association is not in scope of this specification but may for example be used to exchange the TV service configuration Management Object (MO) as defined in TS 24.117 [x24.117].

Figure 2 illustrates the end-to-end service data delivery across application layer endpoints at the Content Provider server and the UE, including IP Multicast traffic flow between the BM-SC and MBMS Client. In the context of this specification, two options exist:
· Proxy-Mode: Multicast traffic is BMSC sourced and is terminated in the MBMS client

· Forward only: Multicast traffic is Content Provider sourced and is terminated in the Application
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Figure 2. End-to-end IP Multicast

The Broadcast TV or Radio Application is responsible to provide the end user service.

The streams must be announced via a Session Description in the form of an SDP document, and it may be in unicast or multicast.

The application layer protocol on top of UDP/IP is out of scope. However, examples for application layer protocols are RTP, packetized MPEG-2 TS or other UDP-based streams. Generally, a sequence of Application Data Units (ADUs), i.e. unit of source data provided as payload to the transport layer, can be delivered by this transport protocol. As an example, this framework can be applied to RTP flows as well. 

The Content Provider Server of the Broadcast TV or Radio Application supports the Northbound API for MBMS at the xMB reference point.

The receiver application of the Broadcast TV or Radio Application must be an MBMS-Aware application that supports the application interfaces of the MBMS-APIs.

Here is the marketing slide
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2.2
Rel-16 5G Media Streaming

TS 26.501 defines the following architecture. 
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Extending this architecture with multicast is one of the scope aspects for this study.
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Several interfaces may be extended with multicast

1) M2d: the ingest is a multicast stream

2) M4d: the interface may be extended with multicast, but this also needs to check to what extent the 5GS architecture is updated in SA2.
3) A new client interface is introduced to provide IP multicast to the application
2.3
Rel-16 Fixed Wireless Access
FWA is defined in http://www.3gpp.org/ftp//Specs/archive/23_series/23.316/23316-g30.zip. It says a few things where this connects to TR-069 and TR-369 of BBF. So we need to understand what are the control and data plan interfaces for FWA on device and network side.
4.11      Fixed Wireless Access

For the 5G-RG connected to 5GC via NG-RAN the specifications defined TS 23.501 [2], TS 23.502 [3] and TS 23.503 [4] applies with the following modification:
-     The UE corresponds to the 5G-RG.

-     The 5G-RG may support LTE access connected to EPC and EPC interworking as defined in TS 23.501 [2], clause 5.17. This is controlled by SMF Selection Subscription data defined in Table 5.2.3.3.1-1 of TS 23.502 [3].

-     The configuration of 5G-RG via ACS server based on TR-069 [18] and TR-369 [19] is specified clause 9.6.

-     The Home Routing roaming is supported for 5G-RG connected via NG RAN in this release.

-     5G Multi-Operator Core Network (5G MOCN) is supported for 5G-RG connected via NG RAN as defined in clause 5.18 of TS 23.501 [2]

-     The LBO roaming for 5G-RG connected via NG RAN is not specified in this release.

-     The LADN service defined in clause 5.6.5 in TS 23.501 [2] applies to the 5G-RG connected to 5GC via 3GPP access. The specification in clause 5.6.5 in TS 23.501 [2] applies via 5G-RG replacing UE with the following difference:

-     UE Configuration Update procedure is referred to the procedures in clause 7.2.3.1.

NOTE:      HR roaming over 3GPP access is defined for 5G_RG but in some countries it can not apply due to local regulations.

9.6        Configuration and Management from ACS

9.6.1    General

Once the 5G-RG connects to 5GC, the 5G-RG shall establish a PDU session for interaction with the ACS to support the functionalities as described in BBF TR-069 [18] or in BBF TR-369 [19].
NOTE:      Whether and how to use the objects received from the ACS by RG is out of 3GPP scope.

2.4
Rel-17 Study on architectural enhancements for 5G multicast-broadcast services

The study is summarized in TR 23.757 and the latest version is v0.3.0.

The following common architectural requirements and principles apply:

-
Solutions shall build on the 5G System architectural principles as in TS 23.501 [2], including flexibility and modularity for newly introduced functionalities.

-
The system shall provide an efficient transport for a variety of multicast and broadcast services.

-
Solutions shall minimize impact to existing external services.

-
Only NR of NG-RAN connected to 5GC is considered as RAT.

-
Architecture reference models defined in TS 23.501 [2] clause 4.2 are used as the baseline architecture for supporting multicast and broadcast services in this study. In particular, Figure 4.1-1 shows the MBS architecture with 5G UE, NG-RAN and 5GC.
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Figure 4.1-1: High level MBS architecture

Editor's note:
The impact on RAN is to be analysed by and coordinated with the relevant RAN WGs.

The following key issues possible relevant for 5G Media Streaming are summarized. Note that very little focus is on 5G Media delivery.
5.1
Key Issue #1: MBS session management

5.1.1
Description

To transfer the service data flow of multicast and broadcast communication services, MBS sessions need to be established and maintained. This key issue will study the following aspects:

-
When and how to trigger the establishment of an MBS session?

-
Which network function(s) is/are responsible for establishing and maintaining the MBS session (including interaction between 5GC and 3rd party)?

-
Which information/parameters are used to establish an MBS session (e.g., session related IDs, QoS information, broadcast service area or multicast service area, etc.)?

-
Which information is provided to the gNB when a UE joins a MBS multicast Session? How does the gNB associate the UE with the established MBS multicast session?

-
Which information/parameters can be updated for an established MBS session (e.g. QoS information, broadcast service area or multicast service area, etc.)?

-
Which network function(s) is/are responsible for determining the broadcast service area or multicast service area used for MBS sessions? How is the broadcast service area or the multicast service area determined (e.g. pre-defined, determined during an on-going MBS session, etc.)?
5.5
Key Issue #5: Support of Broadcast TV Video and Radio communication services
5.5.1
Description

This key issue aims at addressing:

-
E-UTRA of NG-RAN based support of broadcast TV, video and radio communication;

-
Allow Video/TV/Radio broadcast communication services to devices with no MNO subscription (e.g., "Free to air TV").

A solution to this key issue shall provide means for MNO to enable this service based on policy.

A solution for this key issue shall provide:

-
Support of Free-to-Air service via Receive Only Mode device support.

-
Support of Shared MBS functionality to allow dedicated MBS network.

-
Exposure of MBS service and transport (similar to support of xMB external reference point).

NOTE:
This key issue is not addressed within the Rel-17 timeframe.
5.7
Key Issue #7: Reliable delivery mode switching between unicast and multicast

5.7.1
Description

This key issue aims at providing support for dynamic delivery mode switching in the 5GS. Depending on the number of devices receiving a specific content, their location, and RAN considerations, it may be necessary to support reliable and efficient delivery mode switching between unicast and multicast modes, i.e., to be able to dynamically transfer a unicast session to multicast delivery mode and vice versa. In addition, when a UE is receiving a multicast session, it may move across NG-RAN nodes and it is possible that the UE moves from a NG-RAN node that supports MBS to one that does not support MBS, or vice versa.
The following aspects will be studied:

-
Triggers for delivery mode switching in 5GS.

-
How delivery mode switching between unicast and multicast modes is performed in the 5GS (including the UE) while supporting service continuity.

NOTE:
During the study of this key issue, RAN WGs, SA4 and SA6 will be involved, if needed.

5.8
Key Issue #8: Reliable switching between unicast and broadcast delivery methods

5.8.1
Description

When a UE is receiving a session, it may move from a NG-RAN node that supports MBS to a NG-RAN node that does not support MBS, or vice versa.

The following aspect will be studied:

-
Triggers for switching between unicast and broadcast delivery methods.

-
How switching between unicast and broadcast delivery methods is performed in the 5GS while supporting service continuity.
3 5GMS-Centric Architecture
This is the architecture as it would look today for someone wanting to distribute content over 5G broadcast and unicast as expected in Rel-16 and possibly Rel-17. What a hell, many different client and network side APIs.
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It would be much better if the media APIs into the 3GPP network and the media APIs at the client are harmonized and a common multicast ABR function is provided.
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4 Selected Key Issues

Based on the discussions, the following key issues are proposed

1) Key Issue #1: Harmonize the ingest and provisioning APIs for different 3GPP distribution means including 5GMS Rel-16, Rel-16 enTV, FWA, and possibly also possible 5G Rel-17 multicast.

2) Key Issue #2: Harmonize the client APIs for different 3GPP distribution means including 5GMS Rel-16, Rel-16 enTV, FWA, and possibly also possible 5G Rel-17 multicast.
3) Key Issue #3: Provide a common well suited 5GMd ABR multicast function suited for low-latency DASH/HLS/CMAF distribution
4) Key Issue #4: Provide the ability that a service may be provided over multiple 3GPP networks

5) Key Issue #5: provide the ability that third party multicast can be distributed across 3GPP networks

6) Key Issue #6: Permit a DVB-I integrated service layer (DVB-I Service Layer, DASH, ABR multicast) to be used as a third-party application. 
5 Proposal

We propose to agree on the selected key issues in clause 4 to be in scope for the FS_5GMS_Multicast study.
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