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	Abstract:
	This document is a liaison reply to 3GPP SA4 from ITU-T Study Group 12, in response to the received liaison “LS on Cloud Gaming Efforts in 3GPP SA4”

ITU-T SG12 thanks 3GPP SA4 for the LS regarding Cloud Gaming Efforts in 3GPP. SG12 has reviewed the attached documents, and find them both interesting and very comprehensive.  We identified many overlapping topics with our work. Our internal discussion resulted in the following thoughts and suggestions: 
1. In the research community it was shown that metrics such as PSNR and SSIM do not perform so well for gaming content. The following paper addresses this issue and might offer some insights: link 
1. We think that that categorization of games into the three categories proposed in section 6.6.2.2 of “S4-210614-XRTraffic” could maybe be improved (for instance, category B and C seem to be nearly the same). Another possibility would be to categorize gaming content into multiple groups according to their characteristics such as game mechanics, movement type and game pace. These characteristics can explain complexity of games in terms of video coding, delay sensitivity or towards frame losses. The following paper might provide further insights: link 
1. As pointed out before, the work is related to some relevant ongoing activities within ITU-T SG12 which are listed below: 
· G.IntAct: Latency measurement and interactivity scoring under real application data traffic patterns  
· P.BBQCG: Parametric bitstream-based quality assessment of cloud gaming services  
· P.NATS Phase 3 Track 2: Subjective quality assessment of the impact of impairments encountered in a live-streaming scenario. 
· G.QoE-5G: QoE factors for  new services in 5G network 
· G.QoE-AR: Quality of Experience (QoE) Influencing Factors for Augmented Reality Services 
· Also, the work is related to the ITU-T Recommendations G.1032, G.1072, G.1035 and P.809 
1. We would like to inform 3GPP SA4 about the plan to record reference videos (video games up to 4k and 120fps) for work item P.BBQCG (Q14/12) during 2021. Pending review of copyright and related rights matters, these scenes can be offered for exchange with 3GPP.  
1. Regarding the proposed reference videos in TR 26.955, SG12 note that at least one of these contains artifacts which suggest that it is actually not lossless captured 4K@60fps, but has been compressed. The attached picture contains a non-compressed grab to the left (produced by SG12), and the corresponding grab on the right (from 3GPP video baolei_4096x2160_60fps_01.yuv).  
The artifacts can most easily be seen by comparing the map icon in the upper right corner. Such unintentional compression might sometimes occur during video grabbing when the video hardware does encoding of the video due to internal bandwidth constraints. Note that SG12 have not done a detailed analysis for all of the proposed reference videos, but recommend 3GPP SA4 to double-check the videos to secure that all of them have been produced with pristine quality. 
1. Recommended parameter settings (encoding configuration, RAN configuration) in the 3GPP documents may help SG12 in defining those parameters within the context of P.BBQCG, and will be taken into account when designing the test plans for this work. 
1. In addition to the existing quality metrics that are part of the trace information, recently standardized P.1204.3, .4 and .5 Recommendations can also be included (provided there is a reference implementation). P.1204.3 has been shown to work well for gaming content in the following paper, link. 
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