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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 frame rate aspects based on the responses received from ATSC, DVB and DECE and the deployment scenarios discussed during the VIDEO SWG conference call on 9th March. 

2 Frame rate aspects in ATSC
The ATSC standard for H.264/AVC [1] defines the possible frame rate in table 6.1 of section 6.2. 
Focusing only on the HDTV formats all the following frame rates have to be supported:  23.97 Hz (24/1,001); 24 Hz; 29.97 Hz (30/1,001); 30 Hz; 59.94 Hz (60/1,001); 60 Hz; 25 Hz and 50 Hz.

One exception is made for the 720p format that is not required to support: 29.97 Hz; 30 Hz and 25 Hz. 

3 Frame rate aspects in DVB
The DVB specification TS 101 154 [2], defines 2 systems based on historical choices from regional power standards. 25Hz and 30Hz are thus defined each of which defining a specific set of frame rates to be supported.

· The 25Hz HDTV system supports frame rates of 25 and 50 Hz

· The 30Hz HDTV system supports frame rates of 23.97, 24, 29.97, 30, 59.94 and 60 Hz
The HEVC UHDTV system supports frame rates of 23.97, 24, 25, 29.97, 30, 50, 59.94 and 60 Hz
4 Frame rate aspects in DECE

The specification on Common File Format & Media Formats [3] defines a set of media profiles in annex B for which the maximum frame rates are indicated.
The annex C defines delivery targets. Only the Multi-track delivery target provides additional constraints on frame rates.
4.1 PD (portable device) Media profile

In section B.1.3.4: Maximum frame rate is 30 Hz
In section C.2.3.2.1 the following frame rates shall be supported:

· 24 and 30Hz contents

· 23.97 ; 24 ; 29.97 and 30 Hz 

· 25 Hz contents

· 25 Hz

4.2 SD (Standard Definition) Media Profile
In section B.2.3.5: Maximum frame rate is 60 Hz

In section C.2.3.2.2 the following frame rates shall be supported:

· 24, 30Hz and 60Hz contents

· 23.97 ; 24; 29.97 ; 30 ; 59.94 and 60 Hz

· 25 and 50Hz contents

· 25 and 50 Hz
4.3 High Definition (HD) Media Profile

In section B.3.3.5: Maximum frame rate is 60 Hz

In section C.2.3.2.3 the following frame rates shall be supported:

· 24, 30Hz and 60Hz contents

· 23.97 ; 24; 29.97 ; 30 ; 59.94 and 60 Hz

· 25 and 50Hz contents

· 25 and 50 Hz

4.4 High Definition High bitrate (xHD) Media Profile

In section B.4.3.5: Maximum frame rate is 60 Hz

In section C.2.3.2.3 the following frame rates shall be supported:

· 24, 30Hz and 60Hz contents

· 23.97 ; 24; 29.97 ; 30 ; 59.94 and 60 Hz

· 25 and 50Hz contents

· 25 and 50 Hz

5 Conclusion
This document presents the different constraints on frame rates to be supported for the delivery of video contents in the Broadcast and the On-demand delivery environments.
As a summary:

· ATSC and DECE require the support of 23.97 (24/1,001); 24; 29.97 (30/1,001); 30; 59.94 (60/1,001); 60; 25 and 50 Hz.
· DVB requires the support of 
· 25 and 50 Hz for 25Hz HDTV systems 
· 23.97 (24/1,001); 24; 29.97 (30/1,001); 30; 59.94 (60/1,001); 60 Hz for 30Hz HDTV systems
· UHDTV systems require all the above-mentioned frame rates to be supported.
Given the fact that current video decoding capabilities in the Release13 3GPP specifications are limited to 720p30, it is proposed to only consider 23.97 (24/1,001); 24; 25; 29.97 (30/1,001) and 30 Hz frame rates.

50; 59.94 (60/1,001) and 60 Hz frame rates might be considered for operation points that go beyond the 3GPP capabilities.
3GPP being a global standard group, it is also proposed not to consider region specific constraints. It is expected that a 3GPP UE is able to decode and display appropriately video contents produced from both 25Hz and 30Hz systems.

In conclusion, the definition of operation points for TV like services should consider the support of 23.97 (24/1,001); 24; 25; 29.97 (30/1,001) and 30 Hz frame rates as a minimum requirement.
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