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Abstract
In today’s streaming applications, intra period is reportedly much larger than 1 second used in our CTC, especially when the adaptive intra picture inserting by rate control is excluded. It is proposed to use larger intra period of 2 seconds for content with resolution at or below HD, in random access test cases of CfP and future CTC to better align with practical applications while keeping a reasonable testing runtime.
Introduction
Streaming’s share of total TV viewing (in US) reached a record high in April, according to Nielsen’s monthly report of The Gauge™ [1][2]. 
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For most streaming services, the intra period is much larger than 1 second when the auto intra picture insertion by rate control is not considered. However, in VTM and ECM CTC, 1-second intra period is still kept for random access test case, which is far from today’s practical streaming applications.
To study the impact of intra period (IP) in RA, CfE sequences defined in [3] were tested with VTM/ECM CTC QPs (22, 27, 32, 37), where VTM-23.9 with 1-second intra period (VTM-23.9-ip1s) was used as the anchor. Note that the intra period in the following tests is not exact 1/2/3/5 seconds, but an approximation to the target, rounding to a multiple of 32.
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From the results, it can be observed that significant coding gain was obtained by using larger intra period with a bit increased the total encoding runtime for VTM-23.9. The trade-off between overall encoding time and coding gain is actually quite good. For HD and UGC content, larger intra period even slightly decreased the overall encoding time of ECM-16.1, which may be due the complicated intra picture encoding by ECM.
However, the larger intra period leads to longer segments in parallel encoding for random access, which introduces some difficulty for the tests, especially for resolutions higher than HD.
Proposal
To better align the random access test conditions with today’s streaming applications, it is proposed to use larger intra period of 2-5 seconds. On the other hand, to keep a reasonable testing runtime, it is proposed to apply an intra period value of 2 seconds, for HD and below content in random access test case of CfP and future CTC during the next generation standardization phase. Experiments show that encoding HD with 2-second intra period will result in similar runtime as encoding 4K/UHD with 1-second intra period, therefore not creating a new worst case. Encoding with 2 seconds also gives the majority performance gain from using a larger intra period. 
It is noted that the CfE will benefit from the suggested change as well. However, to avoid the need to regenerate the VTM and ECM test points, the proponents suggest to consider this meaningful change for the CfP and future CTC.
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Note: The streaming category does not include “linear streaming” (the aggregation of vYMVPD/MVPD apps).
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