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6.2.5	Potential issues
6.2.2.3	Utilizing Available Capacity in Multi-Camera Scenarios

QoS requirements - bitrate
Usual fiber-based studio setups use 3-24 Gbit/s per camera (uncompressed, see [22]). A 5G cellular setup is obviously limited in uplink capacity compared to that. Considering this, SA1 produced a table in [3] containing also somewhat lower numbers, assuming various degrees of compression:
Table 6.2.2.3-1: reproduced from [3] table 6.2.1-3
[image: ]
[Editor’s note: the following sentence assumes the table 5.3-1 contributed in S4-210823 is added to the TR:]
Further, Table 5.3‑1 in the present document shows a range of bitrates for different event types.
Observation 1: The data rate requirements per camera in [3] span a range of more than 1000 times, from 10 Mbit/s to 12 Gbit/s, depending on the profile/scenario
Observation 2: The overall uplink capacity of a 5G system with realistic amount of radio spectrum and realistic ratio between downlink and uplink time resources, is in the same order of magnitude as the required/desired data rate for a single camera for tier 2 and tier 1 events
Conclusion 1: For multi-camera scenarios, there is a need to dynamically control media rates such that not all cameras use the maximum rate all the time
Conclusion 2: For multi-camera scenarios, there is a desire from the producer’s point of view to see all cameras in pristine quality but in case of increased cell load, there is also a need to quickly reduce media rates to avoid data loss on important camera feeds. Specifically, within a group of cameras that are used for the same live programme, there is need for reducing the rate for lower-prioritized cameras in order to protect the camera that is currently “live” (production camera) and the camera that is next to go “live” (according to the producer’s wishes).
See clause 7.1 for candidate solutions to this issue.
Editor’s Note: No input yet.
----------------------------END OF CHANGE---------------------
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7	Candidate Solutions
< this section should describe, how identified 5G features are used in context of media production>
7.1	Issue #1: Utilizing Available Capacity in Multi-Camera Scenarios
As high-lighted in 6.2.2.3, there is in several scenarios a need to dynamically and proactively control media rates such that not all cameras use the maximum rate all the time. Specifically, within a group of cameras that are used for the same live programme, there is need for reducing the rate for lower-prioritized cameras in order to protect the camera that is currently “live” (production camera) and the camera that is next to go “live” (according to the producer’s wishes). This should be done proactively, considering the radio conditions and load in the network, to avoid loss of quality on important feeds.
Potential solutions
Firstly, uplink streaming protocols (which may be specified outside 3GPP and may be proprietary, see clause 4) need to support dynamic media rate changes.
Network assistance could then help applications to adjust the rate more proactively, considering the knowledge in the RAN. To this end, the NA node needs to be aware of which cameras should be regarded as a group (within which to distribute the capacity) and their priorities within the group.
Separation of protocols
[bookmark: _GoBack]It is assumed that the media rates of the cameras are controlled using already existing, separate protocols at the application layer (may be specified outside 3GPP and may be proprietary). But the network assistance can provide recommendations about what media rates are suitable considering 3GPP network conditions at a certain time.
NOTE: This is similar to the separation of protocols SA4 specified for downlink streaming with DASH and network assistance. The network assistance can, where available, be used to guide the player to request the appropriate bitrate using the DASH protocol. Yet the original DASH protocol is 100% separated from the NA protocol.
----------------------------END OF CHANGE---------------------
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Table 6.

-3: Performance requirements for low latency video.

Profile | #ofactive | UE Speed | Service E2E Packet | Dafarate | Data rate
UES Area latency | emorrate | UL oL
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events UHD 10700
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(Note 2)
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(Note 2)
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NGTE 1 Packets thal do not conform wilh the end-to-end [atency are also accounted as erfor_The packel error
rate requirement is calculated considering 1500 8 packets, and 1 packet error per hour is 10%/(3%%),
wihere x is the data rate in Mbps,

NOTE 2:_Could use either professional equipment or mobile phone equipped with dedicated newsgathering app
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