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[bookmark: _Toc63784930][bookmark: _Toc63784933]FIRST CHANGE
[bookmark: _Toc22552190][bookmark: _Toc22930354][bookmark: _Toc22987222][bookmark: _Toc23256808][bookmark: _Toc25353531][bookmark: _Toc25918777][bookmark: _Toc36567254][bookmark: _Toc36567284][bookmark: _Toc36567338][bookmark: _Toc63784905][bookmark: _Toc63784926]3.2	Abbreviations
For the present document, the abbreviations given in TR 21.905 [5] 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.
5MBS	5G Multicast/Broadcast Service
5GMS	5G Media Streaming.
ABR	Adaptive Bit Rate.
AL‑FEC	Application-Level Forward Error Correction
ATSC	Advanced Television Systems Committee
BM-SC	Broadcast-Multicast - Service Centre
CMAF	Common Media Application Format
DASH	Dynamic Adaptive Streaming over HTTP
DNS	Domain Name Service
DVB	Digital Video Broadcasting
FEC	Forward Error Correction
FLUTE	File deLivery over Unidirectional Transport
HLS	HTTP Live Streaming
HTTP	HyperText Transfer Protocol
IGMP	Internet Group Management Protocol
IPTV	Internet Protocol Television
ISO BMFF	International Standardization Organization Base Media File Format
MABR	Multicast ABR
MBMS	Multimedia  Broadcast/Multicast Service
MBS	Multicast/Broadcast Service
MBSF	Multicast/Broadcast Service Function
MBSTF	Multicast/Broadcast Service Transport Function
MLD	Multicast Listener Discovery
MPEG	Moving Picture Experts Group
OTT	Over-The-Top
RoHC	Robust Header Compression
ROUTE	Real-time transport Object delivery over Unidirectional Transport
TMGI	Temporary Mobile Group Identity
XML	Extensible Markup Language
NEXT CHANGE
4.4.1	Baseline Network Reference Architectures 
[bookmark: _Toc63784927]4.4.1.1	General
[bookmark: _Toc63784928](SNIPPED – NO CHANGES)
4.4.1.2	5GMSA functions in the Trusted DN 
The following diagram illustrates a network reference architecture with all 5GMS and 5MBS functions within the Trusted DN. A 5GMS Application Provider (typically) in an External DN configures the 5GMS features via a Release 17 version of M1d interface. Two different models are considered:
1:	The usage of 5MBS for media distribution is completely hidden from the 5GMS Application Provider. The 5GMS System selects usage of 5MBS based on internal criteria.
2:	By means of 5GMS provisioning procedures at (extended) M1d, the 5GMS Application Provider explicitly controls the potential usage of 5MBS in certain areas and for certain content. For example, some content might not be authorized for 5MBS distribution by content rights owners. Or, some content might only be authorized for 5MBS distribution.
[image: ][image: ]	Comment by Richard Bradbury (further revisions): In line with changes to baseline reference architecture agreed at SA2#143-e, subject to approval by SA#91-e.
MBSF -> MBSTF
Nmbsu -> Nx
Figure 4.4.1.2-1: 5MBS architecture combined with 5GMS hosted in Trusted DN
[bookmark: _Toc63784929]4.4.1.3	5GMSA functions in an External DN 
The following diagram illustrates a network reference architecture with all 5GMS within an external DN. Only the MBSU resides inside a trusted DN. A 5GMS Application Provider (typically) in an external DN configures the 5GMS features via a Release 17 version of M1d interface.
[image: ][image: ]	Comment by Richard Bradbury (further revisions): In line with changes to baseline reference architecture agreed at SA2#143-e, subject to approval by SA#91-e.
MBSF -> MBSTF
Nmbsu -> Nx
Figure 4.4.1.3-1: 5MBS architecture combined with 5GMS hosted in External DN
NEXT CHANGE
4.4.2	Client Architectures
[bookmark: _Toc63784931]4.4.2.1	Introduction
(SNIPPED – NO CHANGES)
[bookmark: _Toc63784932]4.4.2.2	Standalone 5MBS client architecture
Figure 4.4.2.2-1 provides an architecture for which 5MBS is used independently of 5GMS. Note that the network part may have different instantations and implementation models, and is hence is not fully documented.


 	Comment by Richard Bradbury (further revisions): Question: Should the MBSF have an interface to control the 5MBS AS?	Comment by Richard Bradbury (further revisions): MBSU -> MBSTF at SA2#143-e.
5MBS AS separated out from MBSTF.
Figure 4.4.2.2-1: 5MBS architecture independent of 5GMS
The key aspects of the client architecture are:
1,.	The existence of a 5MBS client on the UE. This client is expected to have similar functionalities of an MBMS client as defined in TS 26.346 [21].
2.	An API from the 5MBS client to the MBSF for the purpose of 5MBS control plane and service handling referred to as interface MBS-5. It is expected that this API has similar functionalities to those of the User Service Description as defined in TS 26.346 [21].
3.	An interface between the 5MBS Client and the MBSTFU for the purpose of 5MBS user data exchange at MBS-4. This interface includes:
-	MBS-4-MC dealing with unidirectional and multicast delivery from the MBSTFU to the 5MBS client. It is expected that this interface has similar functionalities as defined in the delivery methods defined in TS 26.346 [21].
Editor’s Note: 	Whether or not the architecture requires an interface MBS-4-UC for bidirectional and unicast-based delivery between the MBSU5MBS AS and the 5MBS cClient, and how the 5MBS AS is configured, is for further study.
4.	An interface MBS‑8 between the 5MBS Application Provider and the 5MBS Aware-Application in order to announce 5MBS services.
5.	An API-based interface MBS‑6 exposed by the 5MBS Client and used by the 5MBS-Aware Application to manage and control 5MBS services. It is expected that this API has similar functionalities to the control interfaces defined in clause 6 of TS 26.347 [21].
6.	An API-based interface MBS‑7 exposed by the 5MBS Client and used by the 5MBS-Aware Application to receive user data information about 5MBS services. It is expected that this API has similar functionalities as the data interfaces defined in clause 7 of TS 26.347 [21].
NOTE:	In the case where the 5MBS Client is deployed in a 5G Residential Gateway and the 5MBS-Aware Application is deployed in a separate end device, reference points MBS‑6 and MBS‑7 span the network interface between these devices.
A further decomposition of the above client architecture is provided in Figure 4.4.2.2-2 for which the 5MBS cClient is separated into two components, namely:
· A 5MBSF Client communicating with the MBSF function and predominantly dealing with user service description aspects. This function exposes the aforementioned MBS-6 API.
· A 5MBSTFU Client communicating with the MBSTFU function for delivery functions. This function exposes the aforementioned MBS-7 API.


 	Comment by Richard Bradbury (further revisions): Question: Should the MBSF have an interface to control the 5MBS AS?	Comment by Richard Bradbury (further revisions): MBSU -> MBSTF at SA2#143-e.
5MBSF Client -> MBSF Client
5MBSU Client -> MBSTF Client.
5MBS AS separated out from MBSTF
[bookmark: _Ref63250436]Figure 4.4.2.2-2: Extended 5MBS architecture independent of 5GMS
Two new APIs isare introduced, namely:
· MBS-6′ that predominantly provides an API to control and manage the delivery functions of the MBSTFU cClient.
· MBS-7′ that provides information logically assigned to MBS-5 delivery (user service information) through MBS-7′.
Some open question remain on details (see also clause 5.6 key issues):
· Are there deployments that do not require an MBSF cClient and hence, MBS-6′ is directly exposed to the 5MBS defined application.
· Are there deployments for which no unicast is used?. In this case MBS-5 is completely served through MBS-7′.
· Is it useful to separate the 5MBSTFU cClient into a multicast delivery and a unicast delivery component?
· On the MBS-4-UC requests, which unicast requests are proxied through 5MBS, for example to detect consumption, and which are served through M8?
NOTE:	The 5MBS-Aware Application itself may be a media function and may include a media player, independently of the 5GMS architecture.
4.4.2.3	5GMS client architecture using 5MBS (option A)
Based on the architectures in clause 4.4.2.2, the 5GMS Client can be viewed as a 5MBS-Aware Application for whichand the 5GMS-Aware Application is basically unaware of 5MBS usage. The network aspects are again not detailed here: it is assumed that MBSF and MBSUTF exist.	Comment by TL2: Not part of the initial proposal, however, to what exend is the Application 5MBS aware. Isnt it more an 5GMSA Aware application?
It is a “5MBS aware 5GMSd Client”	Comment by Richard Bradbury: I attempted to clarify.	Comment by Richard Bradbury: Name change agreed at SA2#143-e.


	Comment by Richard Bradbury (further revisions): MBSU -> MBSTF agreed at SA2#143-e.
Figure 4.4.2.3-1: Combined 5GMS and MBS client architecture (option A)
In this case:
-	The Media Session Handler, based on information via M6 and M5, identifies the existence of a 5GMS service that is available through 5MBS and uses this information to:
-	Initialize and control the 5MBS through MBS-6.
-	Initialize the Media Player through M7, to the extent that MBS-7 is used for service delivery.
· The Media Player, based on static and dynamic information from the 5MSB client uses MBS-7 and/or M4 for receiving media.
Some open question remain on details (see also clause 5.6 key issues):
-	Where is the manifest served from, through MBS-7, through M4, both, or either?
-	How different deployment scenarios in terms of hybrid, MooD, can be realized?
4.4.2.4	5GMS client architecture using 5MBS (option B)
The alternative client architecture depicted in Figure 4.4.2.4‑1 below combines the 5GMS architecture with that of 5MBS. It differs from Figure 4.4.2.3‑1 in the use of an additional core function, the 5MBS AS, to terminate unicast file repair requests from the 5MBS Client at reference point MBS-4-UC. The interface at this reference point is technically identical to that at M4, i.e. unicast HTTP. The Media Player continues to use reference point M4 for non-5MBS media retrieval from the 5GMS AS.



Figure 4.4.2.4-1: Combined 5GMS and MBS client architecture (option B)
In practical deployments that combine 5G Media Streaming with 5MBS, the MBSF is likely to be co-located with the 5GMS AF, as described in clause 4.4.1 of the present document. In addition, the 5MBS AS is likely to be co-located with the 5GMS AS in such deployments. Figure 4.4.2.4‑2 below illustrates this likely deployment architecture.


Figure 4.4.2.4-2: Combined 5GMS and MBS client architecture (option B) depicting likely co-location
In both of the above figures, the 5MBS AS exposes an interface at reference point MBS‑4‑UC that is technically identical to M4, and which is potentially useful to the 5MBS Client in at least the following contexts:
1.	Fast 5GMS session start-up via unicast while the 5MBS Client is waiting for initial multicast/broadcast packets to start arriving via MBS‑4.
2.	Unicast recovery of the application payload data carried in multicast/broadcast packets that are not successfully received via MBS‑4, in a manner that is transparent to the 5GMS Client.
3.	5GMS session continuity when multicast/broadcast service is temporarily unavailable, in a manner that is transparent to the 5GMS Client.
4.	Switching the operating mode of a 5GMS session to unicast under the direction of network-based multicast operation on demand (MooD), in a manner that is transparent to the 5GMS Client.
Relevant issues to be studied include:
-	Shared use of a single PDU Session by M4 and MBS‑4‑UC. (The solution to this may be trivial.)
-	Whether the presentation manifest is delivered via M4 or MBS-7.
-	How different deployment scenarios such as hybrid operation and MooD are realised.
END OF CHANGES
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