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1.
Introduction
This contribution proposes to have Multicast ABR architecture as a key issue to be studied in TR 26.802. This is a revised version of S4aI201093 after taking into considerations of comments we received in the ad hoc MBS SWG meeting on Dec 3rd, 2020.
1.1
Comments received on Dec 3, 2020 ad hoc meeting

-
Cedric: don’t understand the second point. There is only one architecture

-
Peng: how to map the ABR multicast architecture to the MBS architecture

-
Cedric: please remove the second point, very unclear

-
Thorsten: very good to study how the DVB model fits into 5G. Study item is about the integration of multicast into 5GMS. Here it seems that the DVB IPTV architecture is just use the 5GMS. Would it make sense to use the SA2 MBS architecture without 5GMS.

-
Peng: we should study.

-
Richard: more integrated wrap around solution. Which one is preferred. 

-
Thomas: can read it in 2 ways. We just want to do multicast ABR. The other key issue is we have DVB multicast ABR that produces multicast and I want to integrate it in 5GMS. Is it one or the other or both.

-
Peng: we don’t want to adopt DVB ABR multicast, it is rather the second

-
Fred: is it about interfacing

-
Thomas: why is a 5GMS question then

-
Richard: we should study both. The architecture that we design could potentially realize the DVB architecture directly. The other one is worth documenting as well

-
Thomas: my concern is we need to clearly define what we’re doing. I don’t want to exclude these topics but I don’t want to change the scope of the interfaces.

-
Richard: this is a Rel-17 study and the clues are in the title. 

-
Peng: this is not 5G streaming but could be part of streaming and formats.

-
Thomas: maybe good to make the figure larger. What is the 5G domain and what is the DVB domain.

-
Richard: the objective is to clarify the key issues

-
Thomas: we could split the key issue in 2 topics

-
Fred: revision expected splitting the key issue into 2.

-
Thomas: is it just multicast or is it ABR multicast

-
Richard: is the intention to deliver different Representations on different multicast groups?

-
Thomas: do we for example have HD and 4k on different multicast groups? 

-
Richard: I think the dynamic adaptation is the topic.

-
Peng: add that in the description?

-
Fred: check offline
2.
Key Issue #x: Support of Multicast ABR in 5G Media Streaming Architecture
2.1
Background

In the (simplified) DVB‑MABR functional architecture depicted in Figure KI#x.1‑1 below, the payloads of the ingested media stream are encapsulated into the delivery units of the multicast media transport protocol at the Multicast server and transmitted through the network to subscribed Multicast gateway clients using IP multicast via reference point M. The Multicast gateway function provides packaged content segments to the Content playback function at reference point L.
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Figure KI#x.1‑1: Simplified DVB-MABR functional architecture
Different renditions of the same switching set (e.g. different representations of the same DASH adaptation set) with different bit rates can be made available by the Multicast server on different multicast transport sessions (i.e. IP multicast groups) at reference point M, with the Multicast gateway function selecting between them using standard multicast join/leave procedures under the control of a multicast adaptation algorithm. This dynamic adaptation feature is not present in the MBMS Service Layer defined in 3GPP releases up to and including Release 16.
In a real 5MBS System deployment, multicast sessions with lower bit rates could, for example, be transmitted on radio bearers with a higher signal robustness (e.g. a simpler modulation coding scheme) to ensure greater reach from the base station.
2.2
Scope of study
This key issue is aimed at studying how to provide support for Multicast ABR in the 5G Media Streaming architecture. For each of the scenarios outlined below it will document:
1.
An assessment of the feasibility of supporting the scenario.
2.
A mapping of relevant Multicast ABR logical functions into the 5G Multicast/Broadcast Service architecture and the 5G Media Streaming architecture, including which reference points and protocols are required to support the Multicast ABR functionality.
3.
Outline procedures for configuring the Multicast ABR features relevant to the scenario in the 5MBS System and/or in the (extended) 5GMS System.
4.
Outline procedures for discovering and establishing a Multicast ABR session, for switching dynamically between multicast transport sessions, for recovering from multicast packet loss and for reporting usage statistics and Quality of Experience metrics for the purpose of optimal service management.
Any gaps identified during the analysis will also be documented.

2.3
Relevant scenarios

With DVB-MABR as an example, Clauses 2.3.1 and 2.3.2 describes two scenarios that will be studied in this work.
2.3.1
Scenario #1: DVB‑MABR System integrated into 5MBS-enhanced 5GMS System
As a 5MBS-capable 5GMS System operator:

1.
I want to deliver linear television and radio services to a population of multicast-capable 5GMS Clients in a manner that is compliant with the DVB‑MABR architecture.
a.
And I want to use 5MBS functions in the Trusted DN to generate multicast transport sessions that are bitstream compatible with the requirements of the DVB‑MABR specification.

b.
And some of the target 5GMS Clients in my network are running in mobile UEs.
c.
And some of the target 5GMS Clients in my network are running in Fixed Wireless Access customer premises equipment.
2.
And I want the 5GMS Clients to discover the current set of DVB-MABR multicast sessions using standard 5MBS Session Announcement procedures.

3.
And I want the 5GMS Clients to be able to adapt dynamically between multicast streams of the same media representation offered at different bit rates according to prevailing 5MBS reception conditions using standard 5MBS procedures.

4.
And I want the 5GMS Clients to be able to repair uncorrectable packet erasures in the currently subscribed 5MBS sessions using a suitable 5GMS mechanism that is equivalent to the DVB‑MABR unicast repair mechanism.

5.
And I want the 5GMS Clients to use standard 5GMS reporting mechanisms in a manner that achieves feature parity with DVB‑MABR.

This scenario is about working out how to merge the DVB‑MABR architecture with the 5MBS architecture and a 5MBS-extended 5G Media Streaming architecture. The case where everything is deployed inside the Trusted Data Network corresponds to Collaboration A (see figure X.A in clause X). The case where the Content Hosting and Provisioning functions are removed to an External Data Network corresponds to Collaboration B (see figure X.B in clause X).

In addition to the architectural questions, a key problem to be solved is how to achieve feature parity with the DVB‑MABR multicast session configuration. This includes how to describe and signal the switching sets for multicast dynamic adaptation in a 5GMS System.
2.3.2
Scenario #2: External DVB‑MABR System interworking with 5MBS-enhanced 5GMS System
As an existing DVB-MABR system operator:
1.
I want to deliver linear television and radio services to an additional population of 5MBS-capable DVB Multicast gateways running on UEs in an MNO’s PLMN.

a.

b.
And my Multicast server is generating DVB‑MABR multicast transport sessions that are bitstream compatible with the requirements of the 5MBS-enhanced 5GMS Client embedded in the UEs.

c.
And some of my target Multicast gateways in the cellular network are running in mobile UEs.
d.
And some of my target Multicast gateways in the cellular network are running in Fixed Wireless Access customer premises equipment.

2.
And I want the UE-deployed Multicast gateway instances to discover the current set of multicast sessions using standard DVB-MABR multicast session configuration and control procedures.

3.
And I want the UE-deployed Multicast gateway instances to be able to adapt dynamically between multicast transport sessions of the same media representation offered at different bit rates according to prevailing 5MBS reception conditions using standard 5MBS procedures.
4.
And I want the UE-deployed Multicast gateway instances to be able to repair uncorrectable packet erasures in the currently subscribed multicast transport sessions using the DVB-MABR unicast repair mechanism.

5.
And I want the Multicast gateways to use standard DVB reporting mechanisms back to me.

This scenario is primarily about wrapping the DVB-MABR architecture around SA2's 5MBS architecture and interfacing it with a 5MBS-extended 5G Media Streaming architecture. The problems relevant to 5G Media Streaming for which solutions need to be specified are:

1.
How to realise the DVB Multicast gateway function.

-
It probably wraps around a standard 5MBS-capable 5GMS Client embedded in the UE (which could be a Fixed Wireless Access gateway). The Multicast gateway is responsible for making dynamic adaptation decisions and for switching dynamically between different multicast transport sessions as a result of those decisions. It therefore needs a suitable API to effect these changes.

-
In this scenario, the 5GMS Client subscribes to and consumes DVB multicast transport sessions that are bitstream compatible with 5G Media Streaming extensions specified as a result of this study, per Collaboration C (see figure X.C in clause X).
-
If a non-standard multicast media transport protocol is used instead per Collaboration D (see figure X.D in clause X), the 5MBS-capable 5GMS Client has a more limited role to play.
2.
How best to provide DVB-MABR multicast session configuration to a Multicast gateway using either native DVB-MABR mechanisms, 5MBS Service Announcements or a blend of the two.

3.
How best to realise the DVB-MABR unicast repair mechanism. This could be over-the-top DVB‑MABR repair requests via the unicast PDU Session, mediated through the 5GMS AS at M4, or a blend of the two.

4.
How best to integrate the Multicast gateway with the DVB‑MABR reporting mechanism. This could use native reporting over unicast PDU Session, or an extension of the existing reporting mechanisms between the Media Session Handler and 5GMS AF, or a blend of the two.

2.4
Comparison of scenarios
A summary of the aforementioned integration and interworking scenarios is in the table below:
Table 2.4‑1: Comparison between scenarios for MABR deployment

	Category
	Scenario #1 (Integration)
	Scenario #2 (Interworking)

	Deployment model
	MABR is an internal network optimisation by 5GMS System operator.
	DVB-MABR delivers content to DVB Multiacst gateway running on UEs in a MNO PLMN.

	Network elements
	MABR is a 5MBS function in a Trusted DN that generates a bit stream compatible with DVB-MABR.
	DVB-MABR Multicast server generates DVB-MABR multicast transport sessions that are bit stream compatible with receiver in 5GMS UE.

	Client discovery
	5GMS Client discovers DVB-MABR Session.
	Discover MABR Session using DVB-MABR procedures.

	Client ABR behaviour
	5GMS Client adapts dynamically.
	DVB‑MABR Multicast gateway adapts dynamically between multicast transport sessions.

	Repair
	5GMS Client unicast repair mechanism at M4d.
	DVB‑MABR Multicast gateway unicast repair mechanism.

	Gap analysis
	Merge with DVB-MABR.
	Define the interface.

	
	
	


3.
Proposal

The document is presented for discussion. If a consensus is reached that these should be key issues to address in TR 26.802, a pCR will be prepared.[image: image2.png]
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