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1	Introduction
At 3GPP SA4#90 was agreed a working assumption on video codec support for MC Video clients and additional prototyping text was documented. This document proposes an evaluation of how the MC Video stage 1 requirements are fulfilled with the current draft specification text.
2	Review of key Stage 1 requirements for video codec specification
Requirements for the Mission Critical Video (MCVideo) application are defined in TS 22.281 [1]. For each key requirement described, a statement of fulfilment is indicated for each of the currently documented specification text i.e. for 
· S1) encoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1 up to 320x240@10fps
· S2) decoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1
· S3) decoding of H.264 (AVC) Constrained High Profile (CHP) Level 4 with resolutions up to 1080p and framerate up to 30fps
· S4) encoding of H.265 (HEVC) Main Profile, Main Tier, Level 3.1 up to 320x240@10fps 
· S5) encoding of H.265 (HEVC) Main Profile, Main Tier, Level 3.1 up to 1280x720@25fps
· S6) decoding of H.265 (HEVC) Main Profile, Main Tier, Level 3.1
· S7) encoding H.265 (HEVC) Main Profile, Main Tier, Level 3.1 in lossless mode
· S8) decoding H.265 (HEVC) Main Profile, Main Tier, Level 3.1 in lossless mode
It is proposed to also add a recommendation for encoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1 up to 1080x720@30fps. This one is identified as S1bis in the document.
[bookmark: _Toc463000955]5.1.1.1	Operational recommendations and requirements for video codecs for the MCVideo service
[R-5.1.1.1-001] The video codecs for the MCVideo service should be able to compress/record variable (from very low to very high) resolution video information acquired in real-time:
-	in conditions of varied mobility (from static to highly mobile); and
-	in conditions of optical and thermal illuminations varying from dimly lit to glare and high brightness.

Evaluation: this requires variable rate encoding from low to high resolutions. Encoding at 240p is not sufficient. 
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-001]
	No
	Yes
	-
	-
	No
	Yes
	-
	Yes
	-



[R-5.1.1.1-002] The MCVideo service shall use video coding and decoding that enables license plate reading, facial and fingerprint recognition and overview of scenes.
Evaluation: although applying to the service and not the clients, this requirement impacts the minimum resolution of images. For the case of fingerprints, law enforcement level scanners are required to have a 500dpi+ resolution [http://nextbiometrics.com/security/resolution___gray_scale_levels/] . Assuming a 1.0x1.0 square inches’ size scanner that is an image size of 500x500 pixels. For the case of facial and license plate reading the distance as well as the camera optical zoom capability and lens quality will impact the resolution of the area of interest and it is obvious that the higher the resolution the better. However, the current baseline of 240p does not seem to fulfil the requirements.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-002]
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes



[R-5.1.1.1-002a] The MCVideo service shall support MCVideo UEs that are capable of only receiving videos (e.g. do not have a camera).
Evaluation: receiving only MCVideo clients are not required to support video encoding.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-002a]
	-
	-
	Yes
	Yes
	-
	-
	Yes
	-
	Yes



[R-5.1.1.1-002b] The MCVideo service shall support MCVideo UEs that are capable of only transmitting videos (e.g. traffic camera).
Evaluation: transmitting only MCVideo clients are not required to support video decoding and rendering.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-002b]
	Yes
	Yes
	-
	-
	Yes
	Yes
	-
	Yes
	-



[R-5.1.1.1-002c] The MCVideo service shall support MCVideo UEs that are capable of transmitting and receiving videos.
Evaluation: transmitting and receiving MCVideo clients are required to support video encoding and decoding.

	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-002c]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



[R-5.1.1.1-002d] The MCVideo service shall support transportation of all 3GPP mandated video frame rates and resolutions.
Evaluation: this requirement is not directly applicable to MCVideo clients video encoding/decoding capabilities other than the need to specify a corresponding transport format for the selected video codecs.
[R-5.1.1.1-003] The video codecs for the MCVideo service should be able to work effectively in an environment that allows for the transfer of stored or just acquired video information or both, including the capability of rapidly trading image resolution and chromaticity for transfer latency and bandwidth. 
Evaluation: both H.264 and H.265 encoders implementations typically support this requirement. However, the requirement is unspecific as to which encoding parameters should be traded.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-003]
	Yes
	Yes
	-
	-
	Yes
	Yes
	-
	No
	-



[R-5.1.1.1-004] MCVideo UEs should support rendering of video clips in industry-standard widely-used formats.
Evaluation: both H.264 and H.265 are industry standards and are deployed. H.264 Main Profile, High Profile or Progressive Profile are widely used formats for many years. 
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-004]
	-
	-
	Yes
	Yes
	-
	-
	No
	-
	No



[R-5.1.1.1-005] The video codecs for the MCVideo service should be able to decompress video information, in a manner that enables detail-oriented intelligibility of the information. 
Evaluation: this requirement calls for high frame rate and resolutions with high accuracy. Both H.264 CHP and H.265 Main are capable of this.
[R-5.1.1.1-006] The video encoders for the MCVideo service should provide both automatic adaptive and manual setting of its working parameters across wide ranges of values and be able to immediately and predictably reflect the changes in values.
Evaluation: both H.264 and H.265 encoders implementations typically support this requirement. However, the requirement is unspecific as to which encoding parameters should be immediate applied after a change.
[R-5.1.1.1-007] The video codecs for the MCVideo service should provide video compression ratios and quality at least comparable to what it is customarily and reasonably expected from H.264 [6] compliant video codec implementations.
Evaluation: ignoring particular profile aspects, H.264 fulfils this requirement while H.265 surpasses it significantly. See 3GPP TR 26.906 [3] for more on H.265/HEVC performance evaluations.

	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-007]
	Yes
	Yes
	-
	-
	Yes
	Yes
	-
	Yes
	-



[R-5.1.1.1-008] Subject to capability, capacity and configuration, it should be possible for MCVideo UEs to support the generation, storage, transmission and rendering of uncompressed video information or of video information losslessly compressed. 
Evaluation: H.264 does not support lossless coding. H.265 supports a lossless mode.

	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-008]
	No
	No
	No
	No
	No
	No
	No
	Yes
	Yes



[R-5.1.1.1-009] The MCVideo service shall provide a mechanism for an authorised MCVideo User or MCVideo Administrator to configure and to temporarily reconfigure the preferred video codec, default video resolution and default video frame rate for an MCVideo Group.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.

[R-5.1.1.1-010] The MCVideo service shall provide a mechanism for an authorised MCVideo User or MCVideo Administrator to configure, in preference order, the allowed sets of video codec(s), corresponding video resolution(s) and video frame rate(s) for an MCVideo Group.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.

[R-5.1.1.1-011] The MCVideo service shall provide a mechanism for automatic negotiation between MCVideo UEs for the establishment of a common video codec, corresponding video resolution(s) and video frame rate(s) for the duration of an MCVideo communication.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.

[R-5.1.1.1-012] The MCVideo service shall support video resolution at least from 320 x 240 at 10 frames per second up to and beyond 1280 x 720 at 30 frames per second.
Evaluation: this requirement does not apply directly to MCVideo clients but sets expected min and max operating resolutions and frame rates. 
[R-5.1.1.1-012a] An MCVideo UE that is able to transmit video may support a video resolution from 320 x 240 at 10 frames per second up to and beyond 1280 x 720 at 30 frames per second.
Evaluation: this allows MCVideo client to support at least encoding from 240p@10 up to 720p@30.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-0012a]
	Yes
	Yes
	No
	No
	Yes
	Yes
	No
	Yes
	Yes



[R-5.1.1.1-012b] An MCVideo UE that is able to receive videos shall support as a minimum, the reception, decoding and rendering of all 3GPP mandated video frame rates and resolutions.
Evaluation: this sets a requirement that the MCVideo client specification aligns requirements between encoding such that decoding is required for at least the mandated encoding frame rate and resolutions.
[R-5.1.1.1-013] The MCVideo service should enable high definition rendering of the video information with quality at least corresponding to video format 1080p (1920 × 1080 pixels HDTV resolution).
Evaluation: this requirement applies to the service and not directly to MCVideo clients. However it recommends 1080p playback.
	Stage 1 Requirement
	S1
ENC
H.264
CHP/L3.1
320x240@10fps
	S1bis
ENC
H.264
CHP/L3.1
720p@30fps
	S2
DEC
H.264
CHP/L3.1

	S3
DEC
H.264
CHP/L4
1080p@30fps

	S4
ENC
H.265
Main/L3.1
320x240@10fps
	S5
ENC
H.265
Main/L3.1
720p@25fps
	S6
DEC
H.265
Main/L3.1

	S7
ENC
H.265
Lossless
	S8
DEC
H.265
Lossless

	[R-5.1.1.1-0013]
	-
	-
	No
	Yes
	-
	-
	No
	Yes
	Yes



[R-5.1.1.1-014] The MCVideo service should support the video capturing and storing of video information for objects moving at speeds of up to 150 km/h, with the ability to extract images of quality necessary for license plate reading. 
Evaluation: this requirement is mostly related to camera capability, like size of optics and shutter speed, but to some extent also to encoding framerate, where both H.264 and H.265 can meet the requirement, and would necessitate specific testing for the case described.
[R-5.1.1.1-015] The MCVideo service shall support mutual adaptation between the video codecs and the video information carrying bearer in terms of video resolution, frame rate and QoS characteristics (e.g. bandwidth, error rate).
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.
[R-5.1.1.1-016] The MCVideo service shall support UE entering the video communication late to identify the video resolution and frame rate being used and be able to start video capture, storage, encoding, transmission, reception, decoding and rendering with minimal delay upon entering the video communication.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.
[R-5.1.1.1-017] The MCVideo service should support combined handling of video and audio information.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.
[R-5.1.1.1-018] The MCVideo service shall support separate handling of video and audio information, including the ability to cipher, transport, store and deliver video and audio separately.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.
[R-5.1.1.1-019] The MCVideo service shall enable uploaded images to be integrity protected on a per-frame basis and inter-frame basis.
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.

[bookmark: _Toc463000956]5.1.1.2	End-user criteria and requirements for the selection of a video codec for MCVideo service
[R-5.1.1.2-001] A single video codec for global interoperability shall be specified as mandatory. Other video codecs may be specified as optional where benefits over the global interoperability video codec are identified.
NOTE:	This requirement refers to 3GPP action. Local, national and regional authorities can make additional video codecs mandatory within their jurisdiction. 
Evaluation: This requirement sets the framework for the specification text to mandate a single video codec and to specify optional video codecs providing benefits over the mandatory codec. 
[R-5.1.1.2-002] The global interoperability video codec shall be widely available and have a good in-field track record of availability, reliability, quality and responsiveness acquired over a substantive period of time of actual use as prescribed. 
Evaluation: both H.264 and H.265 are globally available industry standards and fulfil the requirement.
[R-5.1.1.2-003] The global interoperability video codec shall have been extensively tested in all the potentially deployable operation modes.
Evaluation: both H.264 and H.265 are globally available industry standards and fulfil the requirement.
[R-5.1.1.2-004] The complexity, processing power and energy consumption of the global interoperability video codec should be in the “small” range for the specific task at hand, when other video codecs are used for comparison. 
Evaluation: H.264 implementations have evolved over time towards very low processing power and energy consumption.
[R-5.1.1.2-005] Based on the capabilities of the active UE(s) in possession of a user, each media component of a transmission received by the user shall be playable on at least one of the active UEs. 
Evaluation: This requirement applies to media handling and session description and not to the particular video codec support.
3	Summary of MCVideo Client video codec requirements
Recommended to become mandatory:
· Encoding and decoding from 240p to 720p
· Transmitting capable MC Video clients to support video encoding
· Encoder: H.264 (AVC) Constrained High Profile (CHP) Level 3.1 up to 1080x720@30fps 
· Receiving capable MC Video clients to support video decoding
· Decoder: H.264 (AVC) Constrained High Profile (CHP) Level 3.1
Recommended
· Variable rate video encoding from 10fps to 30fps and 240p to 1080p
· H.264 decoding in all receiving capable MCVideo clients
· H.264 (AVC) Constrained High Profile (CHP) Level 4 with resolutions up to 1080p and framerate up to 30fps
· H.265 decoding in all receiving capable MCVideo clients for higher efficiency benefits
· decoding of H.265 (HEVC) Main Profile, Main Tier, Level 4 with resolutions up to 1080p and framerate up to 30fps
· H.265 decoding in lossless mode
· H.265 encoding in all receiving capable MCVideo clients for higher efficiency benefits
· encoding of H.265 (HEVC) Main Profile, Main Tier, Level 3.1 up to 1280x720@30fps.
· H.265 encoding in lossless mode

4	pCR to TR 26.880
[bookmark: _Toc461149923]4.1	Key Issue: Video codec support for MCVideo
[Editor’s note: The following text represents the current working assumption]
MCVideo clients will provide mandatory support for encoding and decoding H.264 (AVC) Constrained High Profile (CHP) Level 3.1 with:
- encoding at a minimum resolutions within a range of 320x240 up to 1280x720 and minimum frame rates within a range of 10 to 30fps.of 10fps,
- decoding of any bitstream up to the maximum capability of the level.
MCVideo clients will be recommended to additionally support decoding H.264 (AVC) Constrained High Profile (CHP) Level 4 bitstreams of resolutions up to 1080p and framerate up to 30fps. 
 [Editor’s note: The following text in square brackets ([]) represents prototyping unagreed text]
[Further, it is recommended that, based on operator / MCVideo service provider policy, the MCVideo service can optionally and additionally support the H.265 (HEVC) codec.
If MCVideo services support the H.265 (HEVC) codec then MCVideo clients are recommended to additionally support encoding and decoding H.265 (HEVC) Main Profile, Main Tier, Level 3.1.
 If H.265 (HEVC) Main Profile, Main Tier, Level 3.1 is supported by MCVideo clients then:
- encoding of H.265 (HEVC) Main Profile, Main Tier, Level 3.1 will be supported at a minimum resolution of 1280x720320x240 and minimum frame rate of 10fps30fps, and it is recommended that encoding be supported at a minimum resolution of 1280x720 and minimum frame rate of 25fps30fps.
- decoding of H.265 (HEVC) Main Profile, Main Tier, Level 4 with resolutions up to 1080p and framerate up to 30fps is also recommended.

- decoding of any bitstream up to the maximum capability of the level will be supported.
- encoding and decoding in lossless mode is also recommendedwill be supported.]
Note: Transmitting only MC Video clients are not required to support video decoding. Receiving only MC Video clients are not required to support video encoding.
Note: If a codec is supported at a certain level, then all (hierarchically) lower levels will be supported as well.

5	Proposal
[bookmark: _GoBack]It is proposed to agree the analysis of section 2 and summary in section 3 and amend the working assumption and baseline specification text according to section 4 in TR 26.880 [2].
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