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1	Summary
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. The MC Video requirements in TS 22.281 do not make it clear whether all MCVideo UE Clients should be able to both encode and decode video according to the TS 22.281 frame size and frame rate requirement [R-5.1.1.1-004] or whether it is sufficient for MCVideo UE Clients to encode at the lower complexity end of the range and the decode at the upper end of the range. Two options are therefore proposed dependent upon the interpretation of these requirements.
Option 1: MCVideo clients shall support:
-	Both encoding and decoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
and should support:
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1.
Option 2: MCVideo clients shall support:
-	Encoding of H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2.
-	Decoding of H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2 and H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
and should support:
-	Both encoding and decoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1.

2	Introduction
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.
[R-5.1.1.1-001] The MCVideo service shall have at least one mandatory 3GPP video codec.
[R-5.1.1.1-002] The MCVideo service shall provide a mechanism for an authorised MCVideo user to configure the preferred video codec, video resolution and video frame rate for an MCVideo Group.
[R-5.1.1.1-003] The MCVideo service shall provide a mechanism for an authorised MCVideo user to configure the allowed sets of video codec(s), video resolution(s) and video frame rate(s) for an MCVideo Group.
[R-5.1.1.1-004] 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-5.1.1.1-005] The MCVideo service shall support adaptation of video resolution and frame rate to suit the assigned bearer and effective throughput.
[R-5.1.1.1-006] The MCVideo service shall support UE entering the video communication late to identify the video resolution and frame rate being used
[R-5.1.4.2-008] The MCVideo Service shall provide a  latency of the video transmission less than 500ms when the video is used by the pilot.
[R-5.1.4.2-009] The MCVideo Service shall provide a latency of the video transmission for operational purpose between 1 second and several minutes.
[R-5.1.4.2-010] The MCVideo service shall provide a means for an MCDVideo UE in an unmanned aerial vehicle or robot to have a UE to network relay capability. 
[R-5.5.3-001] The MCVideo Service shall provide relevant codecs and parameters for the following usages: license plates reading; overview of a scene, facial recognition.
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	Discussion
There is a conflict however between the requirement [R-5.1.1.1-004] (to support video resolution at least from 320 x 240 at 10 frames per second to 1280 x 720 at 25 frames per second) and the capabilities of H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2. H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2 only provides up to 320×240@20.0 fps (with 7 frames stored) or 352×288@15.2 fps (with 6 frames stored) and it is necessary to adopt H.264 (AVC) Constrained Baseline Profile (CBP) Level 3.1 or H.264 (AVC) Constrained High Profile (CHP) Level 3.1to achieve this requirement since both provide up to 1,280×720@30.0 fps (with 5 frames stored). Note that H.264 (AVC) Constrained High Profile (CHP) Level 3.1 is more efficient than H.264 (AVC) Constrained Baseline Profile (CBP) though.
By contrast H.265 (HEVC) Main Profile, Main Tier, Level 3.1 provides up to 1280×720@33.7 fps (with 6 frames stored).
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. 
The MC Video requirements in TS 22.281 do not make it clear whether all MCVideo UE Clients should be able to both encode and decode video according to the TS 22.281 frame size and frame rate requirement [R-5.1.1.1-004] or whether it is sufficient for MCVideo UE Clients to encode at the lower complexity end of the range and the decode at the upper end of the range. Note 5 beneath the video requirements of subclause 5.2.2 makes it clear that “support” does not imply that both encoding and decoding at a certain level are required in order to provide support for a level.
NOTE 5:	If a codec is supported at a certain level, it implies that on the receiving side, the decoder is required to support the decoding of bitstreams up to the maximum capability of this level. On the sending side, the support of a particular level does not imply that the encoder will produce a bitstream up to the maximum capability of the level. This method can be used to set up an asymmetric video stream. For H.264 (AVC), another method is to use the SDP parameters ‘level-asymmetry-allowed’ and ‘max-recv-level’ that are defined in the H.264 payload format specification, [25]. For H.265 (HEVC) it is possible to use the SDP parameter ‘max-recv-level-id’ defined in the H.265 payload format specification, [120], to indicate a higher level in the receiving direction than in the sending direction. See also clause 6.2.3.2, Annex A.4.5 for SDP examples with asymmetric video using H.264 (AVC) and Annex A.4.8 for SDP examples with asymmetric video using both H.264 (AVC) and H.265 (HEVC). Other methods for asymmetric video transmission are also possible.
4	Recommendation and Conclusions
Given the discussion above, two options are therefore proposed dependent upon the interpretation of these requirements.
Option 1: MCVideo clients shall support:
-	Encoding and decoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
and should support:
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1.

Option 2: MCVideo clients shall support:
-	Encoding of H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2.
-	Decoding of H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.2 and H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
and should support:
-	Encoding and decoding of H.264 (AVC) Constrained High Profile (CHP) Level 3.1.
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1.

Both options will satisfy the different interpretations of the requirements in TS 22.281 [1] with minimal departure from the MTSI requirements in TS 26.114 [2]. Option 2 is more in-line with the current text of TS 26.114 but would require SA1 and/or SA6 to confirm that it is a correct interpretation of the frame size and frame rate requirement [R-5.1.1.1-004] in that MCVideo UE Clients will only be mandated to encode at the lower complexity end of the range but to decode at the upper end of the range.
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