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Introduction
Even as the use of progressive scan formats continues to grow, interlaced scan formats remain ubiquitous in the worldwide television ecosystem.  Therefore, it is important to study the performance of HEVC for interlaced format material to understand the impact on the broadcast ecosystem and to understand what the incremental performance is with the use of interlaced coding tools
There is not just over one type of interlaced formatted content thus it is important to understand HEVC’s performance over many contextual types and especially within a scene context. The study of HEVC’s performance should consider fast motion in scenes with slow or still motion, camera panning, camera zooming, or a mixture of all of these.  Interlaced formats include content that can be HD and SD picture resolution sizes or both. A set of clips for testing SHALL cover these areas.
There are several input documents describing the impacts of interlacing coding in content inventory, distribution, and networks. These documents describe example systems in the Americas and additionally in other parts in the world. ([1], [2], [3]).

In cable systems, both AVC and MPEG-2 coding technologies are in use for VOD, Linear, Contribution, and Distribution cases. The current HEVCv1 can process interlaced formatted content but does not have interlaced coding tools that previous existed in AVC technologies. For the use cases and requirements, performance comparisons will be against HEVCv1 performance against incremental performance using proposed interlaced tools for HEVC.
Use Cases & Requirements
Large interlaced content inventory (VOD)
There is a large amount of content that is available in an interlaced format for Video On demand applications. This includes content acquired from live sporting events, video for television shows, and movies. Some of this content may be edited versions of the original and is only available in interlaced format. Content can be acquired directly from the originator or through an aggregator with terms that could extend over years and may be difficult to change.

1R1. Incremental compression efficiency using HEVC Interlaced coding tools SHALL be large enough (20% average improvement over HEVCv1 for 4:2:0- 8 bit content) over Anchors for interlaced formatted materials across a variety of content

1R2. Technology SHALL handle several generations of encoding/decoding of interlaced formatted content (5 generations) without introducing noticeable added artifacts into source content.

1R3. Technology SHALL be able to handle interlaced formats that may have been acquired in native interlace, or with 3:2 pulldown conversion applied (including broken cadence due to editing). 

1R4. HEVC performance SHALL cover the quality range typically covered in AVC  (4-8 Mbps) but at reduced bit rates indicative of HEVC performance rates.

1R5. HEVC compression & encoding speed performance SHOULD support products in Hardware and Software elastic computing architectures for both encoding and decoding systems. This may include support of multi-threaded architectures. It also may include Real-time encoding situations depending on the Application.
Linear Channel Sources
There is a large amount of broadcast channels being encoded by cable, satellite, and telecommunications systems that are delivered in 1080i format. These channels are provided by national, regional, local, educational, and government entities whose equipment upgrades occur at different rates.

2R1-5 Same as 1R1-5

2R6 HEVC performance using interlaced coding tools SHALL handle encoding restrictions that are in real-time transmission broadcast scenarios. This includes minimal delay scenarios of no more than 3-4 seconds, stream random access of 1-2 seconds. 

Contribution
Live event video is acquired using interlace cameras (e.g. 1080i) that need to be transmitted back to production sites. This is a high bandwidth broadcast application and often requires two-way, live interactions.

3R1. HEVC using interlaced coding tools SHALL support resolution and conversion time constraints on equipment with existing HD-SDI interfaces. It is expected that interlace formats will take some time to age out and therefore interlaced source transmissions will continue to exist for some time. 

3R2. HEVC using interlaced coding tools SHALL support Codec aspects for Live event transmissions including support for low delay applications for interlace material (with delays as short as 300 ms).

3R3. HEVC using interlaced coding tools SHALL have the ability to maintain constant quality for high value content such as sports should be a high priority.  

3R4-5. Follows 1R1-2

3R6. HEVC performance using interlaced coding tools SHALL cover the quality range typically covered in AVC long GOP in 4:2:2/4:2:0 format transmissions (20-40 mbps) but at reduced bit rates indicative of HEVC performance rates..

Distribution
Within a live workflow network, a 1080i transmission format is supported. In places in the transmission path, the signal in the path will be uncompressed several times to interface with production equipment that will accept only a 1080i format. The workflow may be leasing bandwidth and increasing load sharing with other services that also need to be supplied.


4R1-3 follows 1R1-3 requirements above. 

4R4. HEVC performance using interlaced coding tools SHALL cover the quality range typically covered in AVC distribution (8-16 Mbps) but at reduced bit rates indicative of HEVC performance rates.

4R5. HEVC using interlaced coding tools SHALL support real-time coding constraints for live events transmissions that will need a low-delay mode (1-2 seconds).

4R6 HEVC using interlaced coding tools Shall support  Random Access to allow support  for features such as Channel Change, Trickplay at several speeds at compression efficiencies as indicated in 2R5.

4R7 follows 1R5. 
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