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1. Introduction
Following objectives are described for study on XR evaluations for NR in [1].
	The following applications are to be considered as starting points for this study: 
· VR1: “Viewport dependent streaming”
· VR2: “Split Rendering: Viewport rendering with Time Warp in device”
· AR1: “XR Distributed Computing”
· AR2: “XR Conversational”
· CG: Cloud Gaming
Note: Use cases in quotes are from TR26.928.

The following traffic parameters for the different applications are to be considered as starting point for the study:
Traffic characteristics:
· UL and DL File Size distribution (e.g., Pareto with given parameters)
· UL and DL File arrival time distribution (e.g., Periodic every 1/60 seconds)
Traffic requirements: 
· Round-trip-time or UL and DL one-way Packet delay budget (PDB)
· UL and DL Packet error rate (PER)

The objective of this study item are as follows:

1. Confirm XR and Cloud Gaming applications of interest
2. Identify the traffic model for each application of interest taking outcome of SA WG4 work as input, including considering different upper layer assumptions, e.g. rendering latency, codec compression capability etc.
3. Identify evaluation methodology to assess XR and CG performance along with identification of KPIs of interest for relevant deployment scenarios
4. Once traffic model and evaluation methodologies are agreed, carry out performance evaluations towards characterization of identified KPIs 
 

Note 1: eURLLC SI/WI work relevant to XR should be taken into consideration.
Note 2: Traffic model for the performance evaluation shall be based on the standardization in SA WG4


In this contribution, we share our views on applications and traffic models for XR.

2. Discussions
At RAN1#103-e meeting, it was agreed to study applications including VR1/VR2/AR1/AR2/CG with potential down-selection. 
	Agreement:
XR applications
RAN1 confirms that diverse applications of VR1/2, AR1/2, (XR conference FFS), CG are of interest for study. Potential prioritization/down selection of these applications for evaluation is to be discussed after detailed traffic models and relevant evaluation assumptions are stable.
· FFS: other applications, e.g., XR conferencing



For other XR applications defined in [2], it is FFS whether to study them or not. Among the other applications, we think XR conference also should be studied considering the market demand for XR as optional if simulation workload is allowed. 

Proposal 1:
· Consider to study XR conference as optional.

At RAN1#104bis-e meeting, the following agreement was achieved for the modeling of multiple DL streams:
	Agreement:
In addition to single stream per UE in DL which is baseline, two streams can be optionally evaluated for DL
· Option 1: I-frame + P-frame
· Option 1A: slice-based traffic model
· Option 1B: Group-Of-Picture (GOP) based traffic model
· Option 2: video + audio/data 
· Option 3: FOV + omnidirectional stream
· Companies should report detailed assumptions in their simulations on packet size distribution for each stream, packet arrival interval (or fps) for each stream, PDB for each stream, PER requirement for each stream, criteria for being satisfied.
· Companies should strive to align the parameter values for the options chosen as much as possible
· FFS: Whether audio stream is separate or aggregated with the data stream in option 2 (Intention of option 2 is not to create a 3 stream option)



The FFS point is whether audio stream is separate or aggregated with the data stream in option 2. According to the SA4 discussion, especially from the information in 7.2.12 of [3], audio data rate is very low such as 15-80 kbit/s, which can be negligible compared to video streams. Therefore, we think it is fine to aggregate audio stream with data stream for Option 2.

Proposal 2:
· Audio stream is aggregated with data stream in option 2 for modeling of DL multiple streams.

At RAN1#104bis-e meeting, the following agreement was achieved for the modeling of AR in UL:
	Agreement:
For evaluations of AR in UL:
· Option 1 (Baseline for power and capacity evaluations): Two streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene, video, data, and audio. 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 2 (Optional for power evaluation and baseline for capacity evaluation): Single stream as defined below 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 3 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene and video 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Stream 3: A stream aggregating streams of audio and data 
· Periodicity: 10ms
· Data rate: 0.756 Mbps/s or 1.12 Mbps 
· Packet size: determined by periodicity and data rate
· PDB: 30 ms 
· Option 4 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: I-stream for video 
· Stream 3: P-stream for video
· Note: For stream 2 and stream 3, the I/P-stream model for DL video can be reused for UL video.  Companies should report detailed assumptions in their simulations on packet size distribution for each stream, packet arrival interval (or fps) for each stream, PDB for each stream, PER requirement for each stream, criteria to be satisfied UE.
· Companies should strive to align the parameter values for the options chosen as much as possible
· Note: Above PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2 are to be further discussed and potentially confirmed in RAN1#105-e, where other values can be also discussed if needed.
· In case multiple steams are evaluated for UL AR, a UE is declared as satisfied only when each stream meets the requirement that X (%) of packets are successfully delivered within a given air interface PDB. 
· X value for pose/control: follow X values for pose/control for CG/VR
· X value for other stream: follow X values for DL video stream.



[bookmark: _GoBack]The FFS point is to confirm the PDB values with brackets. Currently 60 ms is put as the baseline value based on SA4 input, where 60 ms is E2E latency. It could be fine if only the AR conversation (i.e. AR2) is assumed for this agreement but smaller PDB should be baseline if AR video (i.e. AR1) is also taken into account for the agreement. We think it is not realistic that PDB for video stream is larger than that for pose/control or audio/data streams. Therefore, smaller PDB should be baseline. According to the latest SA4 permanent document [4], concrete simulation assumption for AR1 has not been provided yet. However, 10 or 15 ms can be baseline assuming UL PDB for CG and VR.

Proposal 2:
· 10 or 15 ms should be baseline for PDB of AR in UL.

3. Conclusion
In this contribution, we proposed followings for study on XR evaluations for NR.
Proposal 1:
· Consider to study XR conference as optional.
Proposal 2:
· Audio stream is aggregated with data stream in option 2 for modeling of DL multiple streams.
Proposal 3:
· 10 or 15 ms should be baseline for PDB of AR in UL.
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