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1 Introduction
The present contribution provides information on media stream bitrates for professional contribution formats, i.e. for the category live uplink professional content, in the prospective LS to SA1 on “typical media bandwidths”.
ITU-R Recommendation BT.1872-1 [1] provides typical operational requirements for the digital TV professional applications of outside broadcast (TVOB), electronic/satellite news gathering (ENG/SNG) and electronic field production (EFP), for transmission over both fixed-line and mobile RF links. 

Clause 2 below summarises the relevant operational requirements from [1] in the form adopted in the draft LS to SA1, taking the operational requirements for HDTV/SDTV ENG using the H.264/AVC and H.265/HEVC video codec, and for UHDTV ENG using the H.265/HEVC video codec, single codec usage, in the “mobile service” variant wherever appropriate.
As with the other categories of content under consideration in the LS, also for professional formats a range of operating parameters can be deployed, and the information in clause 2 represents an indication of current operational parameters.
BT.1872-1 [1] provides useful information concerning HDTV and UHDTV professional formats, but does not contain information on VR formats, but some information on VR formats can be derived from the information on HDTV and UHDTV.
2 Media stream bitrates for professional contribution formats
Live uplink professional content:
· HDTV ENG video bit rate: 21 Mbit/s (using ISO/IEC 14496-10 | Rec. ITU-T H.264 Level 4/ High 4:2:2).

· HDTV ENG video bit rate: 18 Mbit/s (using ISO/IEC 23008-2 | Rec. ITU-T H.265 Main 422 10 Level 4.1).

· 4K UHDTV ENG video bit rate: 96 Mbit/s (using ISO/IEC 23008-2 | Rec. ITU-T H.265 Main 422 10 Level 5.1).
· 8K UHDTV ENG video bit rate: 140 Mbit/s (using ISO/IEC 23008-2 | Rec. ITU-T H.265 Main 422 10 Level 6.1).

· ENG audio bit rate, compressed (i.e. “high” or “normal quality”): MPEG-4 HE-AAC v2 with 96 kbit/s per channel.

· ENG audio bit rate, uncompressed (i.e. “extreme quality”): Linear PCM (e.g. 768 kbit/s per channel for 48 kHz, 16 bits or 1152 kbit/s per channel for 48 kHz, 24 bits).
NOTE 1: The above video profiles include frame rates of up to 60fps.
NOTE 2: The above information for 4K UHDTV can likely be assumed to be valid for “normal quality” viewport-independent VR as well.

NOTE 3: The above information for 8K UHDTV can likely be assumed to be valid for “high quality” viewport-independent VR as well.

3 Proposal
It is proposed to consider the above information for inclusion in the LS to SA1 on typical media bandwidths, for the part concerning professional contribution applications. 
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