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1	Introduction
TS 22.281 [1] states that for the MCVideo service at least one mandatory 3GPP video codec will be defined. In this document the sources reflect on the choice of a mandatory codec or codecs for MCVideo by examining the other requirements in TS 22.281 and the MTSI requirements in TS 26.114 [2].
The sources believe that for MCVideo SA4 should reflect the requirements of TS 26.114 [2] as closely as possible and hence SA4 should conclude that MCVideo clients shall support H.264 but there is some uncertainty about the profile and level of H.264 and the capability to both encode and decode to that level. SA1 has replied (S1-162534) [4] to the LS from SA4 (S4-160843) [3] on Codec for MCVideo  with several important clarifications:
· SA1 assumes that SA4 will choose the proper level of detail in its specifications to enable interoperability between multiple implementations.  
· For UEs that support decoding, decoding should be possible over an entire wide range of values, at least including the specified limits for the range and in-between values, if applicable. 
· For UEs that support encoding, encoding should be done at the rates that are appropriate for the intended use of the video, subject to the limitations of the video equipment. Specifically:
· If the UE is permanently attached to video capturing equipment of low resolution, encoding at the lowest complexity end is acceptable; likewise if the UE is permanently attached to video capturing equipment of high resolution, encoding at the highest complexity end is acceptable.
· Otherwise, SA1 assumes that UEs will be able to perform video encoding at any values within the specified range, as established based on default or speedily negotiated and dynamically adjustable values for the video codec parameters.
2	Key Stage 1 requirements and current MTSI stage 3 video codec specification
Requirements for the Mission Critical Video (MCVideo) application are defined in TS 22.281 [1] and this document provides the following requirements related to the choice of codec for MCVideo.
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[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); 
-	in conditions of optical and thermal illuminations varying from dimly lit to glare and high brightness.
[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.
[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 and/or just acquired video information, including the capability of rapidly trading image resolution and chromaticity for transfer latency and bandwidth. 
[R-5.1.1.1-004] MCVideo UEs should support rendering of video clips in industry-standard widely-used formats.
[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. 
[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.
[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 AVC/H.264 compliant video codec implementations.
[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. 
[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 override the preferred video codec, default video resolution and default video frame rate for an MCVideo Group.
[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.
[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 a MCVideo communication.
[R-5.1.1.1-012] The MCVideo service shall support video resolution at least from 320 x 240 at 10 frames per second to 1280 x 720 at 25 frames per second.
[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).
[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. 
[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).
[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.
[R-5.1.1.1-017] The MCVideo service should support combined handling of video and audio information.
[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.
[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.
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 [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. 
[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. 
[R-5.1.1.2-003] The global interoperability video codec shall have been extensively tested in all the potentially deployable operation modes.
[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. 
[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. 

Examining the video codec support requirements for MTSI given in TS 26.114 [2] the following are related to the choice of codec.
MTSI clients in terminals offering video communication shall support:
-	H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2.
In addition they should support:
-	H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1.
3	Recommendation and Conclusions
To fulfil the stage 1 requirements in TS 22.281 [1] with minimal departure from the MTSI specification in TS 26.114 [2] the source therefore proposes that:

MCVideo clients shall support encoding and decoding H.264 (AVC) Constrained High Profile (CHP) Level 3.1 with:
	- encoding at a minimum resolution of 320x240 and minimum frame rate of 10fps,
- decoding of any bitstream up to the maximum capability of the level.
MCVideo clients should support decoding H.264 (AVC) Constrained High Profile (CHP) Level 4 bitstreams of resolutions up to 1080p and framerate up to 30fps. 
MCVideo clients should 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 then:
- encoding shall be supported at a minimum resolution of 320x240 and minimum frame rate of 10fps, and should be supported at a minimum resolution of 1280x720 and minimum frame rate of 25fps.
- decoding of any bitstream up to the maximum capability of the level shall be supported.
- encoding and decoding in lossless mode shall be supported.
Note: If a codec is supported at a certain level, then all (hierarchically) lower levels shall be supported as well.

The source will prepare the necessary CRs should the proposal be agreed.
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