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FIRST CHANGE
[bookmark: _Toc22930360][bookmark: _Toc22987228][bookmark: _Toc23256814][bookmark: _Toc25353538][bookmark: _Toc25918784][bookmark: _Toc36567260][bookmark: _Toc36567290][bookmark: _Toc36567344][bookmark: _Toc41560087]5.X	Key Issue #X: Multicast distribution in local networks
[bookmark: _Toc22930361][bookmark: _Toc22987229][bookmark: _Toc23256815][bookmark: _Toc25353539][bookmark: _Toc25918785][bookmark: _Toc36567261][bookmark: _Toc36567291][bookmark: _Toc36567345][bookmark: _Toc41560088]5.X.1	Description
This key issue will study the use case whereby a localised network includes media streaming applications that rely on  multicast delivery of media content to 5GMSd Clients. 
SA2 TR 23.757 addresses multicast/broadcast distribution in local networks under key issue #6 “Local MBS service”. 
There are six solutions described for various aspects of multicast/broadcast distribution in local networks, in table 7.7-1 in TR 23.757 V1.2.0.
Obviously there are many possible approaches to specifying “localness” for various application scenarios. The consideration of some real-world media streaming use cases will help to ensure that the multicast extensions to 5GMS are fit for purpose for a variety of applications.
In a scenario whereby the delivery of media content is to be restricted to a particular geographical area, corresponding signalling and methods to ensure compliance need to be developed.
In the signage system use case multcast/broadcast distribution will be possible in each cell included in the deployment. It will be necessary to allow multicast/broadcast distribution of common media assets in multiple cells belonging to a single signage system deployment. For 5GMS the simple mapping of Local MBS is when the AS delivers media streams only to 5GMSd clients in those cells. In the minimal case with a single-cell deployment the AS could be co-located with the gNB.
For the convenience of further studying the potential soluitons, we provide a detailed description of an exemplary real-world use case pertaining to a signage system deployed in a large shopping mall. A common feature of this use case is that the system plays back the same media streaming content either to a group of displays, or to the whole set of displays at the mall, for example to advertise special promotions or attractions, to provide broadcast announcements to visitors, or to provide general information or background entertainment.
Such a signage system installation would typically make use of pre-installed network fibres/cabling to many display locations, but could also reach indoor or outdoor locations where cabling was not pre-installed, via wireless access. 5GMS could be the basis for the overall system if it were multicast-capable.
The signage system typically includes a local caching server for media content. The cache can be managed by a remote management system in the MNO or third party cloud. The signage system is typically also able to accept ingested media feeds from a TV or radio broadcast system.
There are many modes of deployment for signage systems in terms of network architecture. A shopping mall deployment could run in a wireless network that is operated completely separately from any publicly available network at the location of deployment. This provides increased robustness of both performance and security of the signage system compare to the case where it is deployed in a wireless network that is shared for general public data services. This aspect is referred to generically as “private” operation. Some deployments of signage systems will have more stringent privacy requirements, for example when deployed in government agency facilities.
The network is typically localised, whereby the operator network serving the facility where the signage system is deployed is terminated by a gateway or router, so that additional services that are not provided on the operator network can be provided locally. One example of such a service is multicast delivery of media content to client in the local network, viz the signage system displays in the shopping mall.
[bookmark: _Toc41560089]5.X.2		Identified gaps
Initial set of identified gaps:
· Mapping of the 5GMS Architecture to Local MBS service architecture from SA2;
· How to associate and admit 5GMSd Clients into the local network;
Editor’s note: this could be FFS pending SA2 inputs
· Interface and procedure to support multicast distribution in local network;
Editor’s note: study the type of restrictions that could implement local distribution in 5GMS Rel. 16, for example geo-fencing, or other available schemes.
· Multicast delivery of media streams from AS to 5GMSd Clients in a local network;
· Offline ingest of media steaming content to a media streaming server in the local network;
· Real-time conversion of a unicast ingest media stream to multicast stream in the local network;
· Capability to deliver non-segmented media streams, e.g. more easily converted from a broadcast feed, in a local and/or private network.
5.Y	Key Issue #Y: Multicast distribution in private networks
5.Y.1	Description
This key issue will study the use case whereby a private network includes media streaming applications that rely on multicast delivery of media content to 5GMSd Clients. 
Specifically, this key issue examines 5G media streaming architecture and procedures to permit only the 5GMSd Clients that are associated with these “private” networks to consume the intended media content. These “private” networks could be deployed in a variety of configurations, utilising both virtual and physical elements, for example:
· by means of dedicated DNNs, 
· by one (or more) Network Slice instances, 
· by an isolated physical network, 
· by Closed Access Group (CAG) cells, 
· or a combination of these. 
In 5G Stand-alone Non-Public Networks (SNPN), an NPN operator uses its own network rather than relying on network functions offered by a PLMN for the sole use of a private entity. On the other hand, a Public Network Integrated NPN (PNI-NPN) is deployed with the support of a PLMN. How multicast is enabled in NPN is not in the scope of this key issue.   
Editor’s note: The intent of this key issue is not to study how to make “private” networks multicast capable. However, SA4 will check with SA2 regarding NPN/Private Network support by 5MBS.
There are many use cases where multicast distribution in private networks is required. For instance, many IPTV installations are operated in private networks. For the convenience of further studying the potential solutions, we provide a detailed description of an exemplary real-world use case pertaining to  a signage system deployed in a large shopping mall. A common feature of this use case is that the system plays back the same media streaming content either to a group of displays, or to the whole set of displays at the mall, for example to advertise special promotions or attractions, to provide broadcast announcements to visitors, or to provide general information or background entertainment.
Such a signage system installation would typically make use of pre-installed network fibres/cabling to many display locations, but could also reach indoor or outdoor locations where cabling was not pre-installed, via wireless access. 5GMS could be the basis for the overall system if it was multicast-capable.
The signage system typically includes a local caching server for media content. The cache can be managed by a remote management system in the MNO or third party cloud. The signage system is typically also able to accept ingested media feeds from a TV or radio broadcast system.
There are many modes of deployment for signage systems in terms of network architecture. A shopping mall deployment could run in a wireless network that is operated completely separately from any publicly available network at the location of deployment. This provides increased robustness of both performance and security of the signage system compare to the case where it is deployed in a wireless network that is shared for general public data services. This aspect is referred to generically as “private” operation. Some deployments of signage systems will have more stringent privacy requirements, for example when deployed in government agency facilities.
The private network could also be localised, thereby combining the present ley issue with key issue #X. For example, the operator network serving the facility where the signage system is deployed is terminated by a gateway or router, so that additional services that are not provided on the operator network can be provided locally. One example of such a service is multicast delivery of media content to client in the local network, viz the signage system displays in the shopping mall.
[bookmark: _GoBack]5.Y.2		Identified gaps
Initial set of identified gaps:
· How to associate and admit 5GMSd Clients into the private network;
Editor’s note: this could be FFS pending SA2 inputs
· Interface and procedure to support multicast distribution in a private network;
· Multicast delivery of media streams from AS to 5GMSd Clients in a private network;
· Offline ingest of media steaming content to a media streaming server in the private network;
· Real-time conversion of a unicast ingest media stream to multicast stream in a private network;
· Capability to deliver non-segmented media streams, e.g. more easily converted from a broadcast feed, in a private network.
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