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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc2086435][bookmark: _Toc25918773][bookmark: _Toc36567250][bookmark: _Toc36567280][bookmark: _Toc36567334][bookmark: _Toc36567365]
1	Scope
This Technical Report identifies and evaluates potential enhancements to the 5G Media Streaming Architecture to provide multicast-broadcast media streaming services. It has the following objectives:
· Define collaboration scenarios where multicast ingestion or multicast distribution might be used, including potential IGMP termination options. Examples for such collaboration scenarios are transparent multicast delivery, multicast linear IPTV delivery, hybrid unicast/multicast (e.g. MooD or service continuity) and multicast ABR OTT live streaming.
· Identify the relevant key issues and gaps in 5GMS to support the above collaboration scenarios based on the existing 5GS multicast architecture.
· Document potential architecture extensions and procedures to support the above-defined scenarios.
· Identify potential protocols to support the above extensions and procedures in 5GMS.
· Identify Procedures for managing downlink multicast streaming and session lifecycle.
· Select a subset of relevant collaboration scenarios that should be supported in extensions to 5G Media Streaming.
[bookmark: references][bookmark: _Toc2086436][bookmark: _Toc25918774][bookmark: _Toc36567251][bookmark: _Toc36567281][bookmark: _Toc36567335][bookmark: _Toc36567366]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[bookmark: definitions][bookmark: _Toc2086437][2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[bookmark: _Toc25918775][bookmark: _Toc36567252][bookmark: _Toc36567282][bookmark: _Toc36567336][bookmark: _Toc36567367]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438][bookmark: _Toc25918776][bookmark: _Toc36567253][bookmark: _Toc36567283][bookmark: _Toc36567337][bookmark: _Toc36567368]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], TS 26.501 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 26.501 [3].
Transparent multicast:
Full service Multicast:
[bookmark: _Toc22552190][bookmark: _Toc22930354][bookmark: _Toc22987222][bookmark: _Toc23256808][bookmark: _Toc25353531][bookmark: _Toc25918777][bookmark: _Toc36567254][bookmark: _Toc36567284][bookmark: _Toc36567338][bookmark: _Toc36567369]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
MBS	Multicast/Broadcast Service.

[bookmark: _Toc22552191][bookmark: _Toc22930355][bookmark: _Toc22987223][bookmark: _Toc23256809][bookmark: _Toc25353532][bookmark: _Toc25918778][bookmark: _Toc36567255][bookmark: _Toc36567285][bookmark: _Toc36567339][bookmark: _Toc36567370]4	Media Streaming General Service Architectural and Principles
[bookmark: _Toc468687762][bookmark: _Toc22930356][bookmark: _Toc22987224][bookmark: _Toc23256810][bookmark: _Toc25353533][bookmark: _Toc25918779][bookmark: _Toc36567256][bookmark: _Toc36567286][bookmark: _Toc36567340][bookmark: _Toc36567371]4.1	Common architectural requirements and principles
The following common architectural requirements and principles apply:
[bookmark: _Toc22552192][bookmark: _Toc22930357][bookmark: _Toc22987225]Architecture reference models defined in TS 26.501 [3] is used as the baseline architecture for supporting multicast and broadcast services in this study. In particular, Figure 4.1-1 shows the 5G media streaming general architecture.


Figure 4.1-1: 5G Media Streaming General Architecture
[bookmark: _Toc23256811][bookmark: _Toc25353535][bookmark: _Toc25918781][bookmark: _Toc36567257][bookmark: _Toc36567287][bookmark: _Toc36567341][bookmark: _Toc36567372]5	Key Issues
[bookmark: _Toc22552193][bookmark: _Toc22930358][bookmark: _Toc22987226][bookmark: _Toc23256812][bookmark: _Toc25353536][bookmark: _Toc25918782][bookmark: _Toc36567258][bookmark: _Toc36567288][bookmark: _Toc36567342][bookmark: _Toc36567373]5.1	Key Issue #1: Support of IPTV transparent multicast ingestion at M2d and M2d’
[bookmark: _Toc36567259][bookmark: _Toc36567289][bookmark: _Toc36567343][bookmark: _Toc36567374]5.1.1	Description
Broadcast/Multicast is viewed as one of the basic capabilities of 5G [1]. Recently, the support of multicast-based IPTV has been specified in TS 23.316 (the latest version v16.1.0) [2], as enhancements of stage 2 system architecture, procedure, and flows, policy and charging control for the 5G system defined in TS 23.501, TS 23.502, and TS 23.503. 
In this scenario, UDP or RTP –based MPEG2 transport stream multicast IPTV stream is ingested in M2d and M2d’ interfaces to 5GMSd AS. 
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. 
The following IPTV requirements and principles apply:
-	Solutions to IPTV shall minimize the impact to IPTV network and STB.
-	Solutions to IPTV shall reuse IGMP/MLD message via user plane to join/leave an IPTV channel group as Release 16.
-	Solutions to IPTV shall provide an efficient mechanism for the UE to join/leave an IP channel group, including reducing latency and signalling.

This key issue will study the protocol and procedures required to support MPEG2 transport stream ingestion on interfaces M2d and M2d’

[bookmark: _Toc22930360][bookmark: _Toc22987228][bookmark: _Toc23256814][bookmark: _Toc25353538][bookmark: _Toc25918784][bookmark: _Toc22930362][bookmark: _Toc22987230][bookmark: _Toc36567260][bookmark: _Toc36567290][bookmark: _Toc36567344][bookmark: _Toc36567375]5.2	Key Issue #2: Multicast ABR support in 5GMSd AS
[bookmark: _Toc22930361][bookmark: _Toc22987229][bookmark: _Toc23256815][bookmark: _Toc25353539][bookmark: _Toc25918785][bookmark: _Toc36567261][bookmark: _Toc36567291][bookmark: _Toc36567345][bookmark: _Toc36567376]5.2.1	Description
This key issue will study …
[bookmark: _Toc23256816][bookmark: _Toc25353540][bookmark: _Toc25918786][bookmark: _Toc22930364][bookmark: _Toc22987232][bookmark: _Toc36567262][bookmark: _Toc36567292][bookmark: _Toc36567346][bookmark: _Toc36567377][bookmark: _GoBack]5.3	Key Issue #3: Multicast on demand 
[bookmark: _Toc20224670][bookmark: _Toc22930363][bookmark: _Toc22987231][bookmark: _Toc23256817][bookmark: _Toc25353541][bookmark: _Toc25918787][bookmark: _Toc36567263][bookmark: _Toc36567293][bookmark: _Toc36567347][bookmark: _Toc36567378]5.3.1	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. And if the number of concurrent clients consuming the same content drops below the threshold, streaming mode goes back to unicast.
This key issue will study the following aspects:
-	How to support MooD 
[bookmark: _Toc22552195][bookmark: _Toc22930368][bookmark: _Toc22987238][bookmark: _Toc23256824][bookmark: _Toc25353552][bookmark: _Toc25918798][bookmark: _Toc36567264][bookmark: _Toc36567294][bookmark: _Toc36567348][bookmark: _Toc36567379]6	Solutions
[bookmark: _Toc22552196][bookmark: _Toc22930369][bookmark: _Toc22987239][bookmark: _Toc23256825][bookmark: _Toc25353553][bookmark: _Toc25918799][bookmark: _Toc500949097][bookmark: _Toc36567265][bookmark: _Toc36567295][bookmark: _Toc36567349][bookmark: _Toc36567380]6.1	Mapping of solutions to key issues
[bookmark: _Toc22552197][bookmark: _Toc22930370][bookmark: _Toc22987240][bookmark: _Toc23256826][bookmark: _Toc25353554][bookmark: _Toc25918800][bookmark: _Toc36567266][bookmark: _Toc36567296][bookmark: _Toc36567350][bookmark: _Toc36567381]6.2	Solution #X: Title
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801][bookmark: _Toc36567267][bookmark: _Toc36567297][bookmark: _Toc36567351][bookmark: _Toc36567382]6.2.1	Functional description
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243]
[bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802][bookmark: _Toc36567268][bookmark: _Toc36567298][bookmark: _Toc36567352][bookmark: _Toc36567383]6.2.2	Procedures
[bookmark: _Toc500949102][bookmark: _Toc22552201][bookmark: _Toc22930374][bookmark: _Toc22987244]
[bookmark: _Toc23256830][bookmark: _Toc25353557][bookmark: _Toc25918803][bookmark: _Toc36567269][bookmark: _Toc36567299][bookmark: _Toc36567353][bookmark: _Toc36567384]6.2.3	Impacts Analysis
[bookmark: _Toc22552202][bookmark: _Toc22930375][bookmark: _Toc22987245]
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