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FIRST CHANGE
3.	Definitions of terms, symbols, and abbreviations
3.1	Terms
Multicast adaptive bit rate (MABR): 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-side function that is capable of switching dynamically between available unicast or multicast delivery of the ABR 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 a 3GPP or non-3GPP network. Specifically in the present document, the multicast-capable network refers to 5MBS network.

3.2	Abbreviations
ABR	Adaptive Bit Rate
MABR	Multicast Adaptive Bit Rate

NEXT CHANGE
[bookmark: _Toc23256811][bookmark: _Toc25353535][bookmark: _Toc25918781][bookmark: _Toc36567257][bookmark: _Toc36567287][bookmark: _Toc36567341][bookmark: _Toc58840512][bookmark: _Toc22930362][bookmark: _Toc22987230]5	Key Issues
5.1	General
This clause identifies relevant key issues and gaps in existing 5GMS to support collaboration scenarios where multicast ingestion or multicast distribution might be used.
5.2	Key Issue#1: Support of multicast ABR in 5G Media Streaming Architecture
5.2.1	Description
It has been observed that a small number of popular live linear TV channels account for large viewership in over-the-top media service deployment. It is expected that multicast could be used to deliver ABR-packaged media segments in 5G Media Streaming so that a shared multicast/broadcast packet stream can be delivered to the RAN nodes, without having the capacity costs associated with unicast video delivery.
Some relevant features of a generic MABR functional architecture are described below in terms of the DVB‑MABR architecture reproduced in Figure 4.3.1.1‑1:
-	Media objects (e.g. presentation manifests, media segments) 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. 
-	In the case where there is more than one set of media object streams encoded from the same source media stream (e.g. DASH adaptation set) in a presentation, an additional set of multicast transport sessions can be provided for each such set of media object streams.
-	The Content playback function is an unmodified ABR media player (e.g. a DASH player). However, specific APIs may additionally be provided to support player operation.
-	The Multicast gateway may be a media-aware HTTP(S) proxy or may be media-unaware. 
NOTE: Bit rate adaptation by a Multicast gateway is for future study.
-	The Multicast gateway may be a media-aware HTTP(S) proxy or may be media-unaware. In the former case, bit rate adaptation is handled by the Multicast gateway rather than the Content playback function.
-	The purpose of the Multicast rendezvous service is to maintain records of managed Multicast gateway instances, and to 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 is only needed in the case of 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 gateway.
-	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, itthe Multicast gateway 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 via unicast 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 [13], 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).
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 5.2.3.
· [bookmark: _GoBack]Ffor an external Multicast ABR provider to interface with 5G Media Streaming and 5G MBS to distributed data over 5G System. For details see clause 5.2.4.
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.
Editor’s Note: DASH-over-MBMS and the generic Application Service specified in TS 26.346 already supports many of the required functions.
5.2.2	Scenario #1: MABR operation of 5MBS-enhanced 5GMS System
In this scenario, a 5MBS-capable 5GMS System operator wants to deliver linear television and radio services to a population of 5GMS Clients running in mobile UEs or fixed wireless access customer premises equipment, some of which are multicast-capable. The 5GMS System operator could use 5MBS functions in the Trusted DN to generate multicast transport sessions.
With reference to the simplified DVB functional architecture depicted in figure 4.3.1.1-1, 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 a function in the UE.
5.2.3	Scenario #2: External DVB‑MABR System interworking with 5MBS-enhanced 5GMS System
In this scenario, an existing DVB-MABR System operator wants 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. The DVB-MABR System operator feeds these additional Multicast gateway instances from the same DVB Multicast server which is already used to target the Multicast gateway instances in non-3GPP access networks. Some other aspects of this scenario include:
1.	The UE-deployed Multicast gateway instances discover the current set of multicast sessions using standard DVB-MABR multicast session configuration and control procedures.
2.	The UE-deployed Multicast gateway instances are 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.
3.	The UE-deployed Multicast gateway instances are able to repair uncorrectable packet erasures in the currently subscribed multicast transport sessions using the DVB-MABR unicast repair mechanism.
4.	The Multicast gateway instances use standard DVB reporting mechanisms.
5.2.4	Initial assessment
A summary of the aforementioned MABR operation scenario and the DVB-MABR interworking scenario is provided in Table 5.2.4-1 below.
Table 5.2.4‑1: 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 the 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 between 5MBS-advertised multicast streams.
	DVB‑MABR Multicast gateway adapts dynamically between DVB-advertised 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.



5.2.5	Scope of study
For Scenario #1, 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.
23.	Outline procedures for configuring the Multicast ABR features relevant to the scenario in the 5MBS System and/or in the (extended) 5GMS System.
34.	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.
45.	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.
It is noted that Scenario #2 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 in a 5GMSthe UE and how best to interface with the 5GMS Client. This includes studying options for bit stream compatibility between DVB-MABR multicast transport sessions and 5MBS.
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 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.
Editor’s Note: Whereas Scenario #2 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. Scenario #2 is more of relevance for external organizations being users or 5GS technologies. It is thus proposed to prioritize scenario #1.
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