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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]
1	Scope
This Technical Report studies and evaluates architectural enhancements to the 5G System to address the following objectives.
Objective A: Enabling general MBS services over 5GS.
Support general multicast and broadcast communication services, e.g., transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications, V2X applications, public safety.
Objective B: Enabling TV/Radio specific services over 5GS.
Support broadcast communication services for TV Video and Radio Services in 5GS (including linear TV, Live, and radio services).
[bookmark: references][bookmark: _Toc2086436][bookmark: _Toc25918774]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 22.101: "Service aspects; Service principles".
[bookmark: _Toc25918775]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438][bookmark: _Toc25918776]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] 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].
Broadcast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data).
Broadcast session: A session to deliver the broadcast communication service. A broadcast session is characterised by the content to send and the geographical area where to distribute it.
MBS service area: The area within which data of one or multiple MBS session(s) are sent.
Editor's note:	Definition of MBS service area may be updated further according to 5MBS study.
MBS session: A multicast session or a broadcast session.
Multicast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast coverage are authorized to receive the data).
NOTE:	The transport in the 5GC for broadacst and multicast services will be determined as part of this study. A multicast communication service could for instance use a lower layer unicast or multicast transfer in the 5GC and the access interfaces.
Multicast session: A session to deliver the multicast communication service. A multicast session is characterised by the content to send, by the list of UEs that may receive the service and optionally by a multicast area where to distribute it.
Receive Only Mode: A UE configuration option that allows a UE to receive only broadcast service without the need to access and register with the PLMN offering the MBS service. Use of Receive Only Mode does not require USIM for the UE.
Shared MBS Network: A network shared by multiple PLMNs that provides multicast or broadcast services. At least the northbound data entrance point in the 5GS is shared.
[bookmark: _Toc22552190][bookmark: _Toc22930354][bookmark: _Toc22987222][bookmark: _Toc23256808][bookmark: _Toc25353531][bookmark: _Toc25918777]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]4	Architectural Assumptions and Principles
[bookmark: _Toc468687762][bookmark: _Toc22930356][bookmark: _Toc22987224][bookmark: _Toc23256810][bookmark: _Toc25353533][bookmark: _Toc25918779]4.1	Common architectural requirements and principles
The following common architectural requirements and principles apply:
[bookmark: _Toc22552192][bookmark: _Toc22930357][bookmark: _Toc22987225]-	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.
-	Both the E-UTRA and NR of NG-RAN connected to 5GC are considered as RATs.
NOTE 1:	It is up to 3GPP RAN WGs to define which RAT supports Objective A and Objective B.
-	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.


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.
[bookmark: _Toc25353534][bookmark: _Toc25918780]4.2	Specific architectural requirements and principles
Receive Only Mode (to address Objective B TV application support).
Shared MBS Network (to address Objective B TV application support).
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.
[bookmark: _Toc23256811][bookmark: _Toc25353535][bookmark: _Toc25918781]5	Key Issues
[bookmark: _Toc22552193][bookmark: _Toc22930358][bookmark: _Toc22987226][bookmark: _Toc23256812][bookmark: _Toc25353536][bookmark: _Toc25918782]5.1	Key Issue #1: MBS session management
[bookmark: _Toc22552194][bookmark: _Toc22930359][bookmark: _Toc22987227][bookmark: _Toc23256813][bookmark: _Toc25353537][bookmark: _Toc25918783]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, MBS service area, etc.)?
-	Which information/parameters can be updated for an established MBS session (e.g. QoS information, MBS service area, etc.)?
-	Which network function(s) is/are responsible for determining the MBS service area used for MBS sessions? How is the MBS service area determined (e.g. pre-defined, determined during an on-going MBS session, etc.)?
[bookmark: _Toc22930362][bookmark: _Toc22987230][bookmark: _Toc22930360][bookmark: _Toc22987228][bookmark: _Toc23256814][bookmark: _Toc25353538][bookmark: _Toc25918784]5.2	Key Issue #2: Definition of Service Levels
[bookmark: _Toc22930361][bookmark: _Toc22987229][bookmark: _Toc23256815][bookmark: _Toc25353539][bookmark: _Toc25918785]5.2.1	Description
5G system is envisioned to address different use cases. In some of these use cases, a complete 5G system becomes a part of another system, for instance the support of IPTV where 5G system is integrated into an IPTV network from which it receives multicast, where the role of the 5GS is primarily to provide an efficient "transparent" transport of a broadcast/multicast service. Other use cases offering for multicast or broadcast services are in vertical domains, for which the "transparent" mode is not possible or feasible and a full-service mode should be defined.
This key issue will study the service levels for the broadcast and multicast support of the 5GS.
NOTE:	For different service levels, different solution proposals can be provided as part of other key issues.
[bookmark: _Toc22930364][bookmark: _Toc22987232][bookmark: _Toc23256816][bookmark: _Toc25353540][bookmark: _Toc25918786]5.3	Key Issue #3: Levels of authorization for Multicast communication services
[bookmark: _Toc20224670][bookmark: _Toc22930363][bookmark: _Toc22987231][bookmark: _Toc23256817][bookmark: _Toc25353541][bookmark: _Toc25918787]5.3.1	Description
The 5GS is expected to support different use cases of multicast services. The mobile network operators (MNO) and/or application service providers (ASP) may want to provide different levels of authorization (e.g. at session or service level) for the UE to access multicast communication services.
This key issue will study the following aspects:
-	Define and study how to support the necessary level(s) of authorization for UEs to access multicast communication services.
-	How can a UE join/leave (including authorised or revoked to access) a multicast communication service?
[bookmark: _Toc22930366][bookmark: _Toc22987234][bookmark: _Toc23256818][bookmark: _Toc25353542][bookmark: _Toc25918788]5.4	Key Issue #4: QoS level support for Multicast and Broadcast communication services
[bookmark: _Toc22930365][bookmark: _Toc22987233][bookmark: _Toc23256819][bookmark: _Toc25353543][bookmark: _Toc25918789]5.4.1	Description
Different multicast and broadcast communication services have potentially different QoS requirements. For this key issue the QoS framework of TS 23.501 [2] clause 5.7 is taken as baseline. This key issue aims at studying:
-	QoS requirements, including packet error rate, delay budget, MBR or GBR;
-	If a need for different QoS levels is determined by the QoS requirement analysis:
-	how to provide a means to support the identified QoS levels;
-	which NF determines the QoS levels of multicast and broadcast services;
-	which entity enforces the required QoS and how.
[bookmark: _Toc22987236][bookmark: _Toc23256820][bookmark: _Toc25353544][bookmark: _Toc25918790]5.5	Key Issue #5: Support of Broadcast TV Video and Radio communication services
[bookmark: _Toc22930367][bookmark: _Toc22987235][bookmark: _Toc23256821][bookmark: _Toc25353545][bookmark: _Toc25918791]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).
[bookmark: _Toc22552195][bookmark: _Toc22930368][bookmark: _Toc22987238][bookmark: _Toc23256822][bookmark: _Toc25353546][bookmark: _Toc25918792]5.6	Key Issue #6: Local MBS service
[bookmark: _Toc22987237][bookmark: _Toc23256823][bookmark: _Toc25353547][bookmark: _Toc25918793]5.6.1	Description
For V2X, Public Safety and other service provided locally, there may be a multicast or broadcast communication services only available in a local service area (e.g., per cell, TA or other geographic metric) and for a specific time (e.g., during event hours, emergency situation, or operation hours).
In this situation, it is also expected that different application servers can be assigned to control the multicast or broadcast communication service(s) in each service area. UEs may need to be configured to receive information about available multicast or broadcast service in the area where they are residing.
Therefore, for supporting local multicast and broadcast communication services, the following aspects will be studied:
-	Whether additional specific functionality and information (e.g. geographical range for MBS service area) is required to provide local multicast and broadcast communication services in 5G system in a resource efficient manner, and if so, how.
-	How to support UEs if necessary, to discover and receive multicast and broadcast communication services which is available locally in 5G system in a resource efficient manner.
[bookmark: _Toc25353548][bookmark: _Toc25918794]5.7	Key Issue #7: Reliable delivery mode switching between unicast and multicast
[bookmark: _Toc25353549][bookmark: _Toc25918795]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.
[bookmark: _Toc25353550][bookmark: _Toc25918796]5.8	Key Issue #8: Reliable switching between unicast and broadcast delivery methods
[bookmark: _Toc25353551][bookmark: _Toc25918797]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.
[bookmark: _Toc23256824][bookmark: _Toc25353552][bookmark: _Toc25918798]6	Solutions
[bookmark: _Toc500949097][bookmark: _Toc22552196][bookmark: _Toc22930369][bookmark: _Toc22987239][bookmark: _Toc23256825][bookmark: _Toc25353553][bookmark: _Toc25918799]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
	
	Key Issues

	Solutions
	1
MBS session management
	2
Service levels definition
	3
Levels of authorization for MC
	4
QoS for MC and BC
	5
BC TV and Radio services
	6
Local MBS
	7
MC-UC delivery mode switch
	8
BC-UC delivery method switch

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



[bookmark: _Toc22552197][bookmark: _Toc22930370][bookmark: _Toc22987240][bookmark: _Toc23256826][bookmark: _Toc25353554][bookmark: _Toc25918800]6.X	Solution #X: Title
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801]6.X.1	Functional description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243]
[bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc500949102][bookmark: _Toc22552201][bookmark: _Toc22930374][bookmark: _Toc22987244]
[bookmark: _Toc23256830][bookmark: _Toc25353557][bookmark: _Toc25918803]6.X.3	Impacts Analysis
Editor's note:	This clause describes impacts to existing entities and interfaces.
[bookmark: _Toc22552202][bookmark: _Toc22930375][bookmark: _Toc22987245]
[bookmark: _Toc23256831][bookmark: _Toc25353558][bookmark: _Toc25918804]7	Evaluation

[bookmark: _Toc22552203][bookmark: _Toc22930376][bookmark: _Toc22987246][bookmark: _Toc23256832][bookmark: _Toc25353559][bookmark: _Toc25918805]8	Conclusions
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