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================================= Start of first change ================================
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 26.234: "Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs".
[3]
3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
[4]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs ".
[5]
3GPP TS 26.116: "Television (TV) over 3GPP services; Video profiles".
[6]
3GPP TS 26.118: "3GPP Virtual reality profiles for streaming applications".
[7]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[8]
3GPP TS 26.223: "Telepresence using the IP Multimedia Subsystem (IMS); Media handling and interaction ".
[9]
ITU-R BT.1872-1 (12-2017) : " User requirements for broadcast auxiliary services including digital TVOB, ENG/SNG and EFP ".
[10]

3GPP TS 23.501: "System Architecture for the 5G System ",
[11]
ST 2110-10:2017 - SMPTE Standard - Professional Media Over Managed IP Networks: System Timing and Definitions
[12]
Video Services Forum (VSF) Technical Recommendation TR-05, Essential Formats
and

Descriptions
for
Interoperability
of
SMPTE
ST
2110-20
Video
Signals
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

================================= Next change ================================
5.4.1
Live uplink production professional content bitrates

SDI uncompressed rates from professional cameras:

NOTE: the formal standard references are  listed in the table but for general information and summary see https://www.optcore.net/introduction-to-sdi/ and https://en.wikipedia.org/wiki/Serial_digital_interface. Note the ongoing SA1 Study Item on FS_AVPROD which also contains requirements for such use cases.

	Standard
	Name
	Bitrates
	Example video formats

	SMPTE 259M [TBD]
	SD-SDI
	270 Mbit/s, 360 Mbit/s, 143 Mbit/s, and 177 Mbit/s
	480i, 576i

	SMPTE 344M [TBD]
	ED-SDI
	540 Mbit/s
	480p, 576p

	SMPTE 292M [TBD]
	HD-SDI
	1.485 Gbit/s, and 1.485/1.001 Gbit/s
	720p, 1080i

	SMPTE 372M [TBD]
	Dual Link HD-SDI
	2.970 Gbit/s, and 2.970/1.001 Gbit/s
	1080p60

	SMPTE 424M [TBD]
	3G-SDI
	2.970 Gbit/s, and 2.970/1.001 Gbit/s
	1080p60

	SMPTE ST-2081 [TBD]
	6G-SDI
	6 Gbit/s
	2160p30

	SMPTE ST-2082 [TBD]
	12G-SDI
	12 Gbit/s
	2160p60

	SMPTE ST-2083 [TBD]
	24G-SDI
	24 Gbit/s
	2160p/4k@120,8k@60


SMPTE ST 2110 [11] can support transport of compressed or uncompressed streams from cameras with the resolutions above. According to [12], in case of uncompressed streams, the video rates for YCbCr 4:2:2 10b format can be derived as follows.
	Format
	Corresponding ST 2110 Video uncompressed bitrate (YCbCr 4:2:2 10b) [12] in Gbps

	480p30, 576p25
	0.221

	720p50/60
	0.982 / 1.178

	1080p50/60
	2.210 / 2.650

	2160p50/60
	8.842 / 10.600

	2160p100 (4K) 
	17.684

	4320p50/60/100 (8K)
	36.103 / 43.280 / 72.206


	
	

	

	

	
	

	
	

	
	

	
	

	
	


Audio uncompressed channels come in addition, but their bitrates are some magnitude smaller than uncompressed video.

Light compression can also be used for such production environments using for example VC-2 (ST 2042-1:2017 - SMPTE Standard - VC-2 Video Compression) which is typically used with a coding ratio of 4:1 and MJ2 - Motion JPEG 2000 (ISO/IEC IS 15444-3 | ITU-T T.802) which is typically used with a coding ratio of 6:1.
Compression is used for portable cameras equipped with wireless (Wireless LAN and 4G LTE) modules. One example of a commercial camera can be found at https://pro.sony/s3/cms-static-content/uploadfile/97/1237493944697.pdf. The bitrates are 9, 6, 3, 2Mbps for up to 720p@60fps and 9, 6, 3 Mbps for 1080@30fps with AVC/H.264.
