Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 Meeting #85
Tdoc S4-151070
Kobe, Japan, 24-28 August 2015
revision of S4-150922




Agenda item: 
10.5.3
Source: 
Intel

Title: 
Video Codecs for IMS-based Telepresence
Document for
Discussion and Agreement
1 Introduction

The work item on "Media Handling Aspects of IMS-based Telepresence" (IMS_TELEP_S4) as defined in SP-140483.zip was approved during SA#65 in September 2014. 

Among the objectives of the work item to study on the media handling aspects of IMS-based telepresence in 3GPP services in the context of the following:

· Media codecs (speech, video, real-time text) for IMS-based telepresence 

Furthermore, the conclusions of the related TR 26.923 contains the following:
“Media codec requirements for IMS-based telepresence should be defined for speech, video and real-time text. Various gaps with respect to MTSI codec requirements were documented in this TR and these additional codec capabilities, e.g. as also documented in GSMA’s IR.39 IMS Profile on High Definition Video Conference, should be considered during the course of the normative work.”
Furthermore, recently a new sub-clause (clause 5.4) in TR 26.923 was created to consider MPEG codecs relevant for IMS-based telepresence and potential gaps for TP UEs from a video codec perspective were documented. Accordingly, the following text was adopted in TR 26.923 with regards to video codec support for IMS-based telepresence:

“IMS-based telepresence services are expected to support higher resolution video streams including High Definition (HD) video formats or even Ultra-High Definition (UHD) video formats, due to end terminals with typically larger screen sizes. Consequently, it is desirable to investigate the relevance of MPEG’s advanced video codecs targeted for delivery of HD video and possibly UHD video streams over IMS-based telepresence services, with resolutions of 1080p or higher, and frame rates up to 60 fps. 
In MTSI UEs, the current video codec requirements mandate support of H.264/AVC Constrained Baseline Profile, Level 1.2, and recommend support of H.264/AVC Constrained Baseline Profile, Level 3.1 and H.265/HEVC Main Profile, Main Tier, Level 3.1. In the context of IMS-based telepresence services, it is hence relevant to consider the following MPEG video codec profiles to be supported by TP UEs:

· H.264/AVC Constrained High Profile, Levels 1.3 or higher [36]
· H.265/HEVC Main Tier Main Profile, Levels 4.1 or higher [37] 
It is possible that both mandatory and recommended codec requirements for TP UEs may be updated based on these additional MPEG video codec profiles.”
2 Proposed Updates for TS 26.223
It is proposed to adopt the following text in clause 5.2 of TS 26.223 on video codecs for TP UEs in IMS-based telepresence services.
5.2
Video

The video codec requirements for MTSI clients in terminals specified in TS 26.114 [2], clause 5.2.2, also apply for TP UEs. 

TP clients in terminals offering video communication shall support:

· H.264 (AVC) [REF1] Constrained High Profile (CHP), Level 3.1

In addition, TP UEs should support:

· H.265 (HEVC) [REF2] Main Profile, Main Tier, Level 4.1

H.264 (AVC) CHP shall be used, without requirements on output timing conformance (annex C of [REF1]). Each sequence parameter set of H.264 (AVC) shall contain the vui_parameters syntax structure including the num_reorder_frames syntax element set equal to 0.
H.265 (HEVC) Main Profile shall be used with general_progressive_source_flag equal to 1, general_interlaced_source_flag equal to 0, general_non_packed_constraint_flag equal to 1, general_frame_only_constraint_flag equal to 1, and sps_max_num_reorder_pics[ i ] equal to 0 for all i in the range of 0 to sps_max_sub_layers_minus1, inclusive, without requirements on output timing conformance (annex C of [REF2]).

For both H.264 (AVC) and H.265 (HEVC), the decoder needs to know the Sequence Parameter Set (SPS) and the Picture Parameter Set (PPS) to be able to decode the received video packets. A compliant H.265 (HEVC) bitstream must include a Video Parameter Set (VPS), although the VPS may be ignored by the decoder in the context of the present specification. When H.264 (AVC) or H.265 (HEVC) is used it is recommended to transmit the parameter sets within the SDP description of a stream, using the relevant MIME/SDP parameters as defined in RFC6184 [REF3] for H.264 (AVC) and in [REF4] for H.265 (HEVC), respectively. Each media source (SSRC) shall transmit the currently used parameter sets at least once in the beginning of the RTP stream before being referenced by the encoded video data to ensure that the parameter sets are available when needed by the receiver. If the video encoding is changed during an ongoing session such that the previously used parameter set(s) are no longer sufficient then the new parameter sets shall be transmitted at least once in the RTP stream prior to being referenced by the encoded video data to ensure that the parameter sets are available when needed by the receiver.  When a specific version of a parameter set is sent in the RTP stream for the first time, it should be repeated at least 3 times in separate RTP packets with a single copy per RTP packet and with an interval not exceeding 0.5 seconds to reduce the impact of packet loss. A single copy of the currently active parameter sets shall also be part of the data sent in the RTP stream as a response to FIR. Moreover, it is recommended to avoid using a sequence or picture parameter set identifier value during the same session to signal two or more parameter sets of the same type having different values, such that if a parameter set identifier for a certain type is used more than once in either SDP description or RTP stream, or both, the identifier always indicates the same set of parameter values of that type.
The video decoder in a multimedia TP client in terminal shall either start decoding immediately when it receives data, even if the stream does not start with an IDR/IRAP access unit (IDR access unit for H.264, IRAP access unit for H.265) or alternatively no later than it receives the next IDR/IRAP access unit or the next recovery point SEI message, whichever is earlier in decoding order. The decoding process for a stream not starting with an IDR/IRAP access unit shall be the same as for a valid video bit stream. However, the TP client in terminal shall be aware that such a stream may contain references to pictures not available in the decoded picture buffer. The display behaviour of the TP client in terminal is out of scope of the present document.

A TP client in terminal offering H.264 (AVC) CHP support at a level higher than Level 3.1 shall support negotiation to use a lower Level as described in [REF3] and [REF5].
A TP client in terminal offering video support other than H.264 CHP Level 3.1 shall also offer H.264 CHP Level 3.1.
A TP UE client in terminal offering H.265 (HEVC) shall support negotiation to use a lower Level than the one in the offer, as described in [REF4] and [REF5].
To support interworking with MTSI clients, a TP UE shall offer H.264 CBP Level 1.2.

NOTE 1:
All levels are minimum requirements. Higher levels may be supported and used for negotiation.

NOTE 2:
TP clients in terminals may use full-frame freeze and full-frame freeze release SEI messages of H.264 (AVC) to control the display process. For H.265 (HEVC), MTSI clients may set the value of pic_output_flag in the slice segment headers to either 0 or 1 to control the display process.

NOTE 3:
An H.264 (AVC) encoder should code redundant slices only if it knows that the far-end decoder makes use of this feature (which is signalled with the redundant-pic-cap MIME/SDP parameter as specified in RFC 6184 [REF3]). H.264 (AVC) encoders should also pay attention to the potential implications on end‑to‑end delay. The redundant slice header is not supported in H.265 (HEVC).

NOTE 4:
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, [REF3]. For H.265 (HEVC) it is possible to use the SDP parameter ‘max-recv-level-id’ defined in the H.265 payload format specification, [REF4], to indicate a higher level in the receiving direction than in the sending direction. See also clause X for SDP examples with asymmetric video using H.264 (AVC) and clause Y for SDP examples with asymmetric video using both H.264 (AVC) and H.265 (HEVC). Other methods for asymmetric video transmission are also possible.

NOTE 5:
For H.264 (AVC) and H.265 (HEVC), respectively, multiple sequence and picture parameter sets can be defined, as long as they have unique parameter set identifiers, but only one sequence and picture parameter set can be active between two consecutive IDRs and IRAPs, respectively.
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4 Abbreviations
AVC
Advanced Video Coding

CBP
Constrained Baseline Profile

CHP
Constrained High Profile

FIR
Full Intra Request

HEVC
High Efficiency Video Coding

IDR
Instantaneous Decoding Refresh

IRAP
Intra Random Access Point

MIME
Multipurpose Internet Mail Extensions

PPS
Picture Parameter Set
RTP
Real-time Transport Protocol

SEI
Supplemental Enhancement Information
SPS
Sequence Parameter Set 

SSRC
Synchronization Source Identifier

VPS
Video Parameter Set
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