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Abstract: This contribution proposes a use case for multi-angle camera video production in dense user environments.

---------- Start Change ----------

[bookmark: _Toc2086775][bookmark: _Hlk530648895]5.X	Multi-angle camera video production in dense user environments
[bookmark: _Toc2086776]5.X.1	Description
Dense user environments can occur, for example, during sport or other events when a lot of people gather in a specific geographical area for a specific period of time. 
This gives additional load to public PLMN(s) providing service in such geographical area compared to regular situation. In addition, multiple HD and/or 4K cameras are distributed within this geographical area in a manner that allows the best coverage of a particular event. Some of the cameras are fixed, some are mobile.
Cameras are equipped with one or several UEs subscribed to public PLMN(s) and NPN(s).
If the area of the event is large, which is often a case, some parts will be covered only by public PLMN(s), some parts also by one NPN, some parts by multiple NPNs.
During the event mobile cameras may have to follow participants, which means that they could move from an area with only PLMN(s) coverage to the areas with both PLMN(s) coverage and NPN(s) coverage and back. Cameras have physical capability to connect to both public PLMN and NPN at the same time.
Video signal from cameras is transferred to a server, that may do some post-processing, and then to the users giving them multi-angle view capability or VR capability depending on post-processing.
[bookmark: _Toc2086777]5.X.2	Pre-conditions 
One or several public PLMNs provide service in the area of the event.
One or several NPNs provide uplink video streaming service in some parts of the area of the event.
Video cameras are equipped with multiple UEs subscribed to public PLMN(s) and NPN(s).
Video cameras are equipped with software that allows UL video stream to be transmitted via multiple links, e.g., via one or several PLMN links and one or several NPN links.
[bookmark: _Toc2086778]5.X.3	Service Flows
Regular users are using regular PLMN(s) services, but number of users is more than usual.
Fixed cameras are transmitting uplink video streams using one or multiple connections to PLMN(s) and NPN(s) using multiple UEs and subscriptions.
Mobile cameras are following some parts of the event transmitting uplink video streams using one or multiple connections to PLMN(s) and NPN(s) using multiple UEs and subscriptions. While moving, UEs of these cameras do handover between cells of PLMN(s) and NPN(s) and adaptively redistribute uplink traffic among multiple uplink streams.
[bookmark: _Toc2086779]5.X.4	Post-conditions
Due to large number of users and limitation on PLMN(s) and NPN(s) cell capacities, not all cameras in a particular part of the event could receive required QoS.
Using NPN dedicated to uplink video upload increases number of fixed and mobile cameras that could upload video with required QoS.
Using multiple links to PLMN(s) and NPN(s) increases video quality and time duration during which video could be uploaded with required QoS in case of mobile cameras.
[bookmark: _Toc2086780]5.X.5	Existing features partly or fully covering the use case functionality
Following features, which are required for covering the use case functionality, are partly or fully covered by the current 5G system specifications:
- The 5G system shall support the deployment of a live content production network as a non-public network (NPN) providing coverage within the specific event area.
- The 5G system shall support the standalone operation of a live content production network deployed as a non-public network (NPN).
- The 5G system shall support identifiers to uniquely identify a non-public network.
[bookmark: _Toc2086781]5.X.6	Potential New Requirements needed to support the use case
[PR 5.X.6-1] The 5G system shall enable multiple simultaneous connections to public PLMN(s) and NPN(s) for transmission of a single video stream in the uplink.
[PR 5.X.6-2] The 5G system shall support seamless uplink service continuity for high data rate video streaming service while moving from one cell to another.
[PR 5.X.6-3] The 5G system shall support fast adaptive uplink video traffic redistribution among multiple links public PLMN(s) and NPN(s).
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