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1. Overall Description:
3GPP TSG SA WG4 (SA4) would like to thank 3GPP TSG SA WG2 (SA2) on the LS on QoS support with PDU Set granularity.
For your questions, SA4 would like to provide the answers as following.

1. Any feedback/guidance on the definition of PDU Sets and video slices in the attached document S2-2201851.
Answer#1: For definition of PDU Set, SA4 understands the PDU Sets represents the set of packets transmitted within the 5G system and defined to facilitate SA2 study on QoS enhancement. It is mainly a SA2 concept and SA4 has no comments about this.
About the video slice, there exists no absolute definition of it but each video coding specification has a specific definition  there is detailed definitionsuch as in the H.264/AVC and H.265/HEVC specs. However, Iit is not necessary to understand the media codec specific details of a video slices from SA2 perspective. In principle, the definition is correct. SA2 should not define video slices as it is not a network concept. In addition, the definition in itself is misleading. 
2. Any input on traffic characteristics of typical media services that rely on e.g. PDU Sets, as necessary.	Comment by Thomas Stockhammer: We disagree on this. SA2 should deal with this. 	Comment by Emmanuel Thomas: What is a typical media service? What kind of services is this?	Comment by panqi (E)-2: According to the SA2 draft TR, the media service may include High Data Rate Low Latency (HDRLL) services, AR/VR/XR services, and tactile/multi-modality communication services.
Answer#2: From transmission perspective, the typical traffic characteristic related to PDU Sets is that the video frames are transmitted as bursts with a fixed periodicity corresponding to the FPS. In general, the size of a I frame is much larger than that of a P frame.   	Comment by Thorsten Lohmar r01: The Application may send all data of one PDU Set in one go. However, network elements in the path like shapers may change the pattern.	Comment by panqi (E)-2: What do you mean by the network elements?	Comment by Thorsten Lohmar r01: When I look at the games of my kids, I typically see a varying frame rate. Thus, a “fixed periodicity” might be very limiting.	Comment by panqi (E)-2: Yes. I have to say the gaming is a different case.  And also the fixed frame rate is not always. But for video streaming, generally the frame rate is fixed or at least stable within a time period.	Comment by Emmanuel Thomas: It is quite risky to talk “in general” about characteristics of video bitstreams.

Each use case, deployments, encoding configuration may lead to different characteristics and the term “in general” is too vague.	Comment by panqi (E)-2: I agree. We can give the characteristics case by case.	Comment by Thorsten Lohmar r01: Note, also P frames may become very large. I would also assume that I frames are generated seldomly. 	Comment by panqi (E)-2: Agree. That depends on the coding configuration. Whether I frame is much bigger than P frame can be known by the Application and the application function may provision such feature to 5GC.
3. Clarify what, if any, dependency there is between the IP packets that make up PDU Sets, e.g. a frame/”slice”.
Answer#3: As stated in TR 26.926, once an IP packet for the slice is lost, the entire slice is lost. From the transmission requirement perspective, there is dependency between the IP packets carrying a video slice/frame	.	Comment by Thomas Stockhammer: TR 26.926 says that this is one implementation mode. It also documents that there can be other modes	Comment by panqi (E)-2: Agree to describe that case by case.	Comment by Thorsten Lohmar r01: Would be generally good to point out dependencies between P-Frames, e.g. Yes, a P Frame has a lower prio than an I frame. 
However, when the network drops a P-Frame, all the subsequent P Frames are also affected. I think, delaying is better than dropping.	Comment by panqi (E)-2: Agree. Here the main idea is to handle the multiple packets that make up a PDU Set as a whole. 
4. Clarify what, if any, dependency there is between PDU Sets that may carry, e.g. different frames/”slices”.
Answer#4: In the video decoding phase, some frames/slices need to refer to other frames/slices based on the video coding configuration. From network transmission perspective, the PDU Sets carrying different frames/slices with reference relationship shall have dependency.	Comment by Thomas Stockhammer: We do not understand this response	Comment by Emmanuel Thomas: We also fail to understand the intent of the answer.

There is not only dependencies between coded frames but also between non VCL NAL units (e.g. SPS, PPS, …) and coded frames	Comment by panqi (E)-2: Agree. Whether the PDU Set means a video slice, video frame or a NAL unit, that depends on the application implementation. The application can tell 5GC about this. If there is some dependency among different PDU Set, the 5GC can do some different handling based on such dependency. For example, SPS/PPS may need to be successfully transmitted in order to make sure the subsequent VCL NAL units can be decoded. 
5. Provide feedback about the detailed traffic characteristics of XR media services in “Annex X (informative): Traffic characteristics of XR and media services” in the attached document S2-2201807. 
Answer#5: SA4 has reviewed the Annex and agreed with the description about the periodicity, jitter, frame importance, PDU Set granularity and traffic correlation. SA4 will keep SA2 informed if any issue identified in the future SA4 study.	Comment by Thomas Stockhammer: We do not agree on this. Please find the comments in e-mail	Comment by panqi (E)-2: Agree. We need to give the revision./ 
2. Actions:
To SA2 group.
ACTION: 	SA4 asks SA2 group to take the above reply into account and provide feedback if any.
3. Date of Next TSG SA WG4 Meetings:
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