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=====  CHANGE  =====
[bookmark: _Toc32311309]2	References
[bookmark: _Hlk68098216][44]	M. Aracena, T. Fautier, O. Oyman, "Live VR end-to-end workflows: real-life deployments and advances in VR and network technology", SMPTE 2020 Annual Technical Conference & Exhibition, November 2020, https://www.vr-if.org/wp-content/uploads/vrif2020.115.01.pdf.
[45]	3GPP TS 26.511, "5G Media Streaming (5GMS); Profiles, codecs and formats".

=====  CHANGE  =====
[bookmark: _Toc32311314]4.1	A/V Streaming - Enhanced TV
Live and on-demand audio-visual streaming and enhanced TV services are considered according to 3GPP PSS [2], 3GP-DASH [3], MBMS [4], 5G Media Streaming for downlink [45] and the media profiles in TS 26.116 [5].
[bookmark: _Toc32311315]=====  CHANGE  =====
4.2	VR 360° Streaming
Live and on-demand VR 360° streaming are considered according to 3GPP PSS [2], 3GP-DASH [3], MBMS [4] , 5G Media Streaming [45]  and the media profiles in TS 26.118 [6].
[bookmark: _Toc32311317]=====  CHANGE  =====
4.4	Live uplink A/V streaming
Professional and consumer live uplink streaming contribution of A/V content are considered according to FLUS [11] and 5G Media Streaming for uplink [45].
=====  CHANGE  =====
[bookmark: _Toc32311322]5.2	Typical streaming/broadcast 360 VR bitrates
The following bitrates apply for streaming/broadcast 360 VR.
-	Basic 360 VR: 2.5 - 25 Mbps
NOTE 1: For viewport agnostic, the 4k UHD numbers as defined in clause 5.1 apply. For viewport dependent, the bitrates likely can be reduced to half.
- 	According to [44], with HEVC at 1080p@30fps between 2.5 - 5 Mbps on average with caps at 5 – 8 Mbps. 
-	HD 360 VR: 10 - 80 Mbps
NOTE 2: For viewport agnostic, the 8k UHD numbers as defined in clause 5.1 apply. For viewport dependent, the bitrates likely can be reduced to half.
- 	According to [44], with HEVC at 4K@30fps between 10 - 18 Mbps on average with caps between 15 – 25 Mbps.
-	Retinal VR: 15 - 150 Mbps
NOTE 3: For viewport agnostic, the 8k UHD numbers as defined in clause 5.1 multiplied by 4 apply. For viewport dependent, the bitrates likely can be reduced to half or even on third.
- 	According to [44], with HEVC at 8K@30fps between 30 - 35 Mbps on average with caps at 42 Mbps.
NOTE 4 on framerates: cinema content is usually captured and distributed at 24 fps. TV content is usually captured and distributed at 50 or 60 fps depending on the region. The above video bitrates include frame rates of up to 60fps.
NOTE 5 on bitrate ranges: the bitrates are dependent on codec (e.g. AVC/H.264 [14] or HEVC/H.265 [15]), on content type and whether it is live or on-demand. Bitrates are expected to be reduced with expected encoder implementation enhancements and new codecs. In the past, that reduction has been observed to be in the order of 50 % every 10 years.

