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Introduction
Given the agreed SA2 5MBS architecture in SA2#141e meeting, the new 5GC network functions, MBSF and MBSU, have been introduced in the current 5GC network. MBSF and MBSU can probably be seemed as the control plane function and user plane function of BM-SC in MBMS. 
The 5GMSA as a media streaming architecture for Unicast, need to be discussed about the possible extensions for support of Multicast streaming. Here we propose three different options for the multicast architecture based on 5GMSA and 5MBS. 
Options for architecture design
Option 1 : Multicast architecture based on 5MBS
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Figure 1. Option 1: Multicast architecture based on 5MBS
In this option, MBSF and MBSU would implement the whole functionalities of BM-SC control plane and user plane functions. And the 5GMSd AF and 5GMSd AS would be transparent for multicast streaming services.
If the multicast streaming is based on a unicast bearer (unicast PDU Session from the perspective of SA2), the specified 5GMS architecture can be utilized for the multicast streaming.
Otherwise,  the defined 5GMSd AF/AS related streaming functionalities can be mitigrated to the MBSF and MBSU. And the interfaces between 5GMS Client and MBSF/MBSU would be re-desinged. The study would be take SA2 5MBS architecture as a baseline for further study of multicast streaming supporting.

Option 2: Integrated multicast architecture based on 5GMSA and 5MBS
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Figure 2. option 2: Integrated multicast architecture
In this option, the MBSF and MBSF would be integrated into the 5GMSA logically. 5GMSd AF and MBSF would form the control plane function of and 5GMSd AS and MBSU would form the user plane function of BM-SC.
NOTE：Here, the BM-SC only refers the service layer related functionalities which are in the scope of SA4.
Then the subsequent key problem about this architecture would be how to separate the BM-SC functionalities into two parts. One part would be implemented by 5GC network function, MBSF and MBSU. The other part would belong to the 5GMSd AF and 5GMSd AS. 
The functionalities of BM-SC and 5GMSd AF/AS are summarized as below.
Functionalities of BM-SC in MBMS:


Figure 3. Sub-funtionalities of BM-SC
The Session and Transmission function is further subdivided into the MBMS Delivery functions and the Associated Delivery functions.
The BM-SC and UE may exchange service and content related information either over point-to-point bearers or MBMS bearers whichever is suitable. To that end the following MBMS procedures are provided:
-   User Service Discovery / Announcement providing service description material to be presented to the end-user as well as application parameters used in providing service content to the end-user.
-	MBMS-based delivery of data/content from the BM-SC to the UE over IP multicast or over IP unicast.
-	The data/content is optionally confidentiality and/or integrity protected
-	The data/content is optionally protected by a forward error correction code
-	IP multicast delivery of Group Communication application data (such as MCPTT), as an MBMS User Service which originates outside the BM-SC, over the MBMS Bearer Service.
-	Key Request and Registration procedure for receiving keys and key updates.
-	Key distribution procedures whereby the BM-SC distributes key material required to access service data and delivered content.
-	Associated Delivery functions are invoked by the UE in relation to the MBMS data transmission. The following associated delivery functions are available:
-	File repair for download delivery method used to complement missing data.
-	Delivery verification and reception statistics collection procedures.
Besides, the xMB interfaces between the content provider and BM-SC can help:
· the content provider to 
· Authenticate and authorize BM-SC (valid token used for provisioned services removal, TLS connection and certificate exchange)
· Create, modify and terminate a service/session (Create Service/Session, Get Service/Session Properties, Update Service/Session Properties, Terminate a Service/Session, Service/Session Notifications, List of Service/Session Properties: resource ID(HTTPS message body), access token(HTTP Header), Table header (C for create, G for Get, U for Update, T for Terminate, I/O for request and response)); 
· Query information
· Deliver content to the BM-SC
· BM-SC to 
· Authenticate and authorize a content provider
· Notify the content provider of the status of an MBMS user service usage
· Retrieve content from the content provider.

Functionalities of 5GMSd AF and 5GMSd AS:
5GMSd AF can provides various control functions to the Media Session Handler on the UE and/or to 5GMS Application Provider, including provisioning session for the content hosting configuration, metrics reporting configuration, consumption reporting configuration and so on.  In addition, it may relay or initiate a request for different Policy or Charging Function (PCF) treatment or interact with other network functions.
5GMSd AS is an Application Server which hosts 5G media functions. Note that there may be different realizations of the 5GMSd AS, for example a Content Delivery Network (CDN). The functionalities can be summarized as below:
-    Adaptive Bit Rate (ABR) Encoder, Encryption and Encapsulator.
-	Manifest (e.g. MPD) Generator and Segment (e.g. DASH) Packager.
-	Origin Server.
-	CDN Server (e.g. Edge Servers).
-	DRM Server (e.g. DRM License Server).
-	Service Directory.
-	Content Guide Server.
-	Replacement content server (e.g. Ad content server).
-	Manifest Proxy, i.e. MPD modification server.
-	App Server.
-	Session Management Server.
Option 3: Multicast architecture based on 5GMSA
[image: ]
Figure 4. Multicast architecture based on 5GMSA
In this option, the 5GC NF MBSF and MBSU would just provide the SA2 related functionalities. And the service layer related functions are still kept in 5GMSd AF and 5GMSd AS, which are in the scope of SA4. 
Currently, there are no specific definitions about the service layer functionalities for MBSF in SA2. This option puts all the service layer functionalities into the 5GMSd AF and 5GMSd AS, which will have less impact on SA4. However, MBSF and MBSU are assumed to implement the service layer functions in SA2. Additional coordination between SA2 and SA4 may be needed in the future.
Proposal
We propose to take the above into account when designing the extended 5GMSA for support of multicast streaming.

		Page: 1/5
		Page: 5/5
image1.png
m7d

M7d Med

5GMS Client

NEF

PCF

Mo

UE

-Myyd-





image2.png
5GMS-Aware Application

M7d  Med

5GMS Client

Msd-

M1d—]

UE

Mad

MBSF  pxvB-C:
BM-SC-C
M3 /Nmbsmt
BM-SC-U
MBSU

M2d—]

5GMS
Application
Provider





image3.emf
Confidential and Proprietary — Restricted Distribution - DO NOT COPY

MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED 

Session &

Transmission

Function

Key Management

Function

Content Provider/

Multicast Broadcast

Source

Interactive

Announceme nt

Functions

MBMS Download

and Streaming

Delivery Functions

Associated

Delivery

Functions

Key Request

Function

Key Distribution

Function

BM-SC

User Service

Discovery /

Announcement

http

Gmb/Gi

http

http

UDP/MIKEY

to GGSN

to UE

MBMS Data Delivery

[UDP/(s)RTP, UDP/FLUTE]

to UE

to UE

to UE

to UE

to MBMS-GW

GCS

Application

Server

MB2

MBMS Group 

Communication 

Delivery Function

to UE

IP Multicast delivery

over MBMS Bearer Service

SGmb/Sgi-mb

to UE

GC1


Microsoft_PowerPoint____1.sldx
 































































































































































































































































































































Session &

 

Transmission

 

Function

 



















































































































































































































































































Key Management

 

Function

 



Content Provider/

 

Multicast Broadcast

 

Source

 





Interactive

 

Announceme

nt

 

Functions

 

 

MBMS Download

and Streaming

Delivery Functions

 

 

 

Associated

Delivery

Functions

 





Key Request

 

Function

 





Key Distribution

 

Function

 

BM

-

SC

 







User Service

 

Discovery /

 

Announcement

 













http

 

Gmb/Gi

http

 

http

 

UDP/MIKEY

 

to G

GSN

 

to UE

 



MBMS Data Delivery

 

[UDP/(s)RTP, UDP/FLUTE]

 

to UE

 

to UE

 

to UE

 

to UE

 



 

to 

MBMS

-

GW

 

 



GCS

Application

Server



MB2







MBMS Group 

Communication 

Delivery Function



to UE

IP Multicast delivery

over MBMS Bearer Service

SGmb/Sgi-mb

to UE

GC1



Confidential and Proprietary — Restricted Distribution - DO NOT COPY

MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED 










image4.png
Mg

Mad

mM7d

M7d  Med

5GMS Client

UE





