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Introduction

Substantial progress was made in RAN1#104b-e towards finalizing the XR traffic modeling assumptions [1]. This contribution considers a few remaining open issues.


XR Traffic Models

2.1 Single vs. dual eye

In RAN1#104b-e, the parameterization of the Truncated Gaussian distribution for the packet size of the DL video stream for the single stream evaluation was agreed. It was left FFS whether and how to evaluate single & dual eye buffer.

From [2],

The traffic resource type for XR service is related to the application. To be specific, the traffic resource type refers to how the traffic is generated in the source end. For VR application, it refers to how the frames of two eyes are generated. It is assumed that there are two eye buffers and the frames for two eyes are generated independently for VR 3D video, assuming 2K resolution for the frames for each eye. To meet the latency requirement of VR video traffic, PDB for each frame is assumed as 10ms. The following two different types of VR video traffic are proposed regarding the frame arrival time in the case of X FPS, as illustrated in Figure 1.

-	Traffic source type 1: every 1/X s, the packets of both eyes arrive at the same time for each frame. 
-	Traffic source type 2: every 1/(2*X) s, the packet of left eye and right eye arrive in turn, e.g. the packet of left eye arrives at odd frames, while the packet of right eye arrives at even frames.

For traffic source type 1, frames for both eyes arrive at the same time such that visual scenes for both eyes can be updated and presented simultaneously. In order for that, transmissions of frames for both eyes need to be within the same PDB, e.g., 10ms. Based on our observation, traffic source type 1 is one of the typical configurations for video streaming. The sum of frame sizes for both eyes is equal to the size of a packet in simulation.

For traffic source type 2, frames for two eyes arrive alternately. With respect to the visual signal from frames for one eye, it is refreshed every 16.67ms. Therefore, a frame for right eye is refreshed with a delay equal to 8.33ms after refreshing a frame for left eye, i.e., there is an 8.33ms delay for frames for right eye compared to frames for left eye. In this case, PDBs for transmissions of frames for different eyes are independent, i.e., PDB for frames for each eye is 10ms. Although the total delay budget for a visual scene from frames of two eyes is great than 10ms, people with a normal visual acuity will not perceive different refreshing times for two eyes when the frame rate is above 60 FPS.

For a traffic source of type 1, frames for left and right eye arrive at the same time. For a traffic source of type 2, frames for the left and right eye arrive alternatively. If the total data rate of a traffic source of type 1 is equal to type 2, this is equivalent to a doubling of the frames-per-second. The easy approach to traffic modeling for the dual eye buffer case is therefore to stay with the principle of a single-stream traffic model, but doubling the FPS for the dual eye case (and reducing the packet size in half).

Proposal 1
The dual-eye buffer case is evaluated as single stream case by doubling the FPS and halving the packet size compared to the single-eye buffer case.


2.2 UL AR evaluations

In RAN1#104b-e, Option 1 (baseline for power and capacity evaluations), Option 2 (optional for power evaluation and baseline for capacity evaluation), and Option 3 & 4 (both optional) were agreed. PDB values for Stream 2 in Option 1 and 3 and Option 2 in square brackets were left to be confirmed.

We propose to remove the square brackets and to agree on the PDB [60] ms (baseline), [10/15] ms (optional) values.

Proposal 2
PDB 60 ms (baseline), 10/15 ms (optional) for Option 1 & 3 Stream 2 and for Option 2


Conclusions
This contribution considered remaining issues on XR traffic models and proposes the following.

Proposal 1
The dual-eye buffer case is evaluated as single stream case by doubling the FPS and halving the packet size compared to the single-eye buffer case.

Proposal 2
PDB 60 ms (baseline), 10/15 ms (optional) for Option 1 & 3 Stream 2 and for Option 2
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