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1 Introduction

In the context of the "TV Video Profile" (TVProf) work item, 3GPP received input liaison responses from Broadcast organizations regarding the delivery formats they have defined in their respective specifications. 

The current contribution proposes to address the random access point aspects based on the responses received from ATSC, DVB and DECE. 

2 RAP period in ATSC
The ATSC standard for H.264/AVC [1] applies the requirements from the SCTE 128-2 specification. The latter in section 6.4.2.3  states the following:
For applications where fast channel change or random access is important, the maximum time interval between the decoding time stamp of successive SRAP Pictures shall be less than or equal to 1 second for integer frame rates, with appropriate adjustment (less than two pictures) for (1) non-integer frame rates and (2) small variabilities associated with scene change detection during encoding.
3 RAP period in DVB
The DVB specification TS 101 154 [2], defines in section 5.5.5.2 the RAP frequency requirements for AVC bittreams as:

The encoder shall place H.264/AVC RAPs in the video elementary stream at least once every 5 s.

It is recommended that H.264/AVC RAPs occur in the video elementary stream on average at least

every 2 s. Where rapid channel change times are important or for applications such as PVR it may
be appropriate for H.264/AVC RAPs to occur more frequently, such as every 500 ms.  The time

interval between successive RAPs shall be measured as the difference between their respective

DTS values
Section 5.14.1.8.1 provides similar requirements for HEVC:

The encoder shall place HEVC DVB_RAPs in the video elementary stream at least once every 5 s.

It is recommended that HEVC DVB_RAPs occur in the video elementary stream on average at

least every 2 s. Where rapid channel change times are important or for applications such as PVR it

may be appropriate for HEVC DVB_RAPs to occur more frequently, such as every 1 second.  The

time interval between successive HEVC DVB_RAPs shall be measured as the difference between

their respective DTS values.
4 RAP period in DECE

The specification on Common File Format & Media Formats [3] defines common requirements for AVC and HEVC on random access point period in section 4.2.6 as being:

A sync sample or AVC RA‐I sample (see below) SHALL occur every 3.003 seconds or less within a NAL

Structured Video Track. 
5 Conclusion
This document presents the different constraints on random access point period to be supported for the delivery of video contents in the Broadcast environment and the On-demand delivery area.
As a summary:

· ATSC mandates a RAP period less than 1 second.
· DVB mandates a RAP period less than 5 seconds, recommends 2 seconds and optionally 0.5 second for AVC and 1 second for HEVC 
· DECE mandates a RAP period less than 3.003 seconds
Defining a random access point period of N seconds is equivalent to define a channel change time or a channel access time to be statistically equal to N/2 seconds.
It is proposed to discuss and agree on relevant RAP periods for providing a consistent TV experience by defining an allowed maximum RAP period and a recommended period.
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