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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.
1.1 Discussion at ad hoc meeting on 10th December 2020

-
Thomas: believes wrong starting point about merging with DVB-MABR; suggestion on need to port DVB-MABR into 5GMS. This is DASH over MBMS, and the request is already implying stage 3 solution. Should support DVB-MABR but should not require porting.
-
Richard: what do you suggest?

-
Thomas: get rid of DVB-MABR reference explicitly.

-
Richard: that’s not our intent

-
Richard: about port DVB-MABR concepts into 5GMS

-
Thomas: need to first define meaning of DVB-MABR

-
Peng: DVB-MABR as example for guiding scope of study; analyze gaps in 5GMS to support DVB-MABR.
-
Thomas: already have DASH and HLS over MBMS; seems to reinvent the wheel as described.
-
Richard: that’s not the intention.
-
Thomas: points to dynamic adaptation feature not being present in MBMS service layer is not correct.
-
Richard: Agrees possible to do many things via existing service layer, but is it exactly true the dynamic adaptation is supported?

-
Thomas: dynamic adaptation means client choosing to join one of multiple bitrates.
-
Richard: maybe we should add some more definition.
-
Thomas; yes; we want to define what service you want to support via 5GMS.
-
Cedric: on first scenario, what does “compliance” mean for point 1? Also multicast-capability not apply to all MBMS clients. Also, on feature parity, the meaning is vague.
-
Richard: feature is system A is equal to that in system B; vague because no more precision possible.
-
Thomas: on 2nd use case, concern everything is about multicast. WQhat is 5GMS and what is external hosting? Do you want to deliver Pin over 5G Multicast as well? On is just providing Pin and other is provide both Pin and Pin’ inputs.
-
Pin is pull intcf and Pin’ is push interface.
-
Thomas: your real interest is M intfc?

-
Richard: yes.
-
Thomas: would be good to emphasize.
-
Richard: you’re pointing to solution already; M maps to xMB; purpose of contribution is whether there is consensus to study topic.
-
Thomas: again points to what interfaces desired to be considered.
-
Peng: is your concern on scenario 1, why DVB-MABR framework instead of 5G framework?

-
Thomas: we have already 5G service components compatible for MABR; feature level vs solution level comparison; also asks what interfaces to be exposed to 5GMS system.
-
Thomas: ingest interface scope need to be understood.
-
Charles: reporting function defined in DVB? No, not yet.

-
Chair: summarized the discussion and “asks” from the commenters; expect revision at next meeting.
-
Peng: suggests doing some offline discussion on document next week.
2.
Definitions of terms and abbreviations

2.1
Terms
multicast adaptive bit rate: a method of media streaming in which source media segments are encapsulated into the delivery units of a multicast media transport protocol, and are delivered over a multicast-capable network to a client that is capable of switching dynamically between different available representations of the same media 
with differing technical characteristics (e.g. different quality and bit rate) according to prevailing packet reception conditions.
NOTE:
The multicast-capable network could be 3GPP or non-3GPP network. Specficailly in the present document, the multicast-capable network refers to 5MBS network.
2.2
Abbreviations
ABR
Adaptive Bit Rate

MABR
Multicast Adaptive Bit Rate
3.
Key Issue #x: Support of Multicast ABR in 5G Media Streaming Architecture
3.1
Background

In the (simplified) DVB‑MABR functional architecture depicted in Figure KI#x.1‑1 below (reproduced from [12]), 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 exposes a presentation manifest and associated packaged content segments to the Content playback function at reference point L by means of unicast HTTP(S) requests and responses, as specified in TS 103 769 [12].
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Figure KI#x.1‑1: Simplified DVB-MABR functional architecture

Some relevant features of a generic MABR functional architecture are described below in terms of the above DVB‑MABR 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 influence of requests from the Content playback function at reference point L or under the control of a multicast adaptation algorithm in the Multicast gateway itself
.
-
In the case where there is more than one switching set (e.g. DASH adaptation set) in a presentation, an additional set of multicast transport sessions can be provided for each such switching set.

-
The Content playback function is an unmodified segmented
 media player (e.g. a DASH player). However, there may be specific APIs provided to support player operation.
-
The Multicast gateway is a multicast-aware HTTP(S) proxy.
-
The Multicast gateway may be a media-aware HTTP(S) proxy or may be media unaware. In the former case, the manifest of the ABR system terminates in the multicast gateway.
-
The purpose of the Multicast rendezvous service is to maintain records of managed Multicast gateway instances, and handle the initial request from the Content playback function for a presentation manifest. The Multicast rendezvous service redirects the Content playback function to use a Multicast gateway for a particular media presentation, when this is appropriate. This HTTP-level redirection is “sticky” and therefore only applies to the Content playback function’s initial request for a presentation manifest at the start of the presentation session. Subsequent requests for the presentation manifest in the same presentation session go straight to the Multicast .

-
Once the Content playback function has decided to use the Multicast gateway for a given media presentation, the request for the presentation manifest is proxied through the Multicast gateway. This gives the Multicast gateway the opportunity to modify the presentation manifest. Notably, it can arrange for the Content playback function to direct certain media segment requests to the Multicast gateway at reference point L by selectively changing the origin in some of the URL base paths.
-
The same media segments made available via multicast at reference point M are also available at reference point A. This enables a Multicast gateway to offer transparent unicast-based repair of media not received intact at reference point M and irreparable using AL‑FEC (if available). Unicast retrieval of media segments is also useful for supporting fast presentation start-up and for patching gaps when switching between multicast transport sessions.
Editor’s Note: Other relevant features may be identified and added at a later point during the course of the study.
In the CableLabs IP Multicast ABR architecture Technical Report [CableLabs TR Reference yy], similar to DVB‑MABR, the term “Multicast Adaptive Bit Rate” is also used to refer to the multicast delivery of video segment files to a gateway or proxy which subsequently delivers these segments via HTTP when they are requested by a streaming video Player. As with DVB‑MABR, each multicast stream typically carries a single bit rate (e.g. a single DASH representation).
Note that TS 26.346 with DASH-over-MBMS and the generic Application Service already supports quite many of the functions.

3.2
Scope of study
This key issue is aimed at studying how to provide support two scenarios 

· For a 5G Media Streaming Service provider to implement “Multicast ABR” like functionalities in 5G Media Streaming leveraging 5G MBS functionalities. For details see clause 3.3.1

· for an external Multicast ABR provider to interface with 5G Media Streaming and 5G MBS to distributed data over 5G System. For details see clause 3.3.2.







Where appropriate, solutions addressing this Key Issue may include the reuse of existing concepts, functions and/or interfaces from Release 16, including the 5G Media Streaming architecture and the MBMS Service Layer.
With DVB-MABR as an example, Clauses 3.3.1 and 3.3.2 describes two scenarios that will be studied in this work.
3.3
Relevant scenarios


3.3.1
Scenario #1: MABR operation of 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 5GMS Clients, some of which are multicast-capable.
a.
And I want to use 5MBS functions in the Trusted DN to generate multicast transport sessions.

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 multicast-capable 5GMS Clients to discover the current set of available multicast sessions using standard 5MBS Session Announcement procedures.

3.
And I want the multicast-capable 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 multicast-capable 5GMS Clients to be able to repair uncorrectable packet erasures in the currently subscribed 5MBS sessions using a suitable 5GMS mechanism.

5.
And I want the multicast-capable 5GMS Clients to use standard 5GMS reporting mechanisms.

With reference to the DVB functional architecture depicted in figure KI#x.1‑1, in this scenario the Multicast server logical function corresponds to a new function in the 5G System and the Multicast gateway logical function corresponds to function in the UE..
-
The case where the Content hosting and Provisioning functions are 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).

For this scenario, the following is expected to be studied:

1.
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 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.

5.
Identifying network provisioning of different Representations for example using different QoS, different FEC settings etc.
Any gaps identified during the analysis will also be documented.

3.3.2
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.
And I want to feed these additional Multicast gateway instances from the same DVB Multicast server that I already use to target the Multicast gateway instances in non-3GPP access networks.

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 studied 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.
Where as this topic is possibly interesting to enable such external services, it is more the duty of DVB as an example to make use of 5GS capabilities than new definitions in 3GPP. 
3.4
Comparison of scenarios
A summary of the aforementioned integration and interworking scenarios is in the table below:
Table KI#x.4‑1: Comparison between scenarios for MABR deployment

	Category
	Scenario #1 (MABR operation)
	Scenario #2 (DVB-MABR interworking)

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

	Network elements
	MABR is a 5MBS function in a Trusted DN that generates a service addressing the requirements.
	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 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
	Check correspondence with DVB-MABR functions. Re-use of TS 26.346 functionalities.
	Define interfaces that permit external ABR technologies to use 5G MBS.

	
	
	


4.
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.
It is also proposed to prioritize scenario #1. Scenario #2 is more of relevance for external organizations being users or 5GS technologies.[image: image2.png]
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�What about, … switching dynamically between available unicast or multicast delivery modes of the ABR media with differing technical characteristics … 


�Good point, but one that we can make more concisely.


�This point doesn’t need to be made, I think.


�Do not find the definition of switching set in TS 103 769. Should we use a standard term?


�Any suggestions for the correct term to use here?


How about, �Ingest objects with different bti rates can be made available by the Multicast server … 


�I do not see any description for multicast adaptation algorithm in the Multicast gateway. The control application of the content playback function does the adaptation algorithm for ABR. It is staed in DVB-ABR, Multicast gateway convert multicast transport objects received at reference point M into playback delivery objects. 


�ABR media player


�Try to replace this with description of MRS in TS 103 769


�This phrase might be confusing. 


�In the current form of this sentence, this is the scope of SA2. Specifically, Key Issue #4 in TR 23.757


�I do not understand this right now.


�This phrase might be confusing. 
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