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1      Introduction

A study item of Study on eXtended Reality (XR) Evaluations for NR was approved in RAN#86 meeting and revised in RAN#88 e-meeting. Based on the previously discussions of RAN1 e-meeting, many agreements have been made on traffic model of XR to facilitate the company to conduct simulations. However, there are still some remaining issues that need to be further discussed and determined. 
In this contribution, we discuss following remaining issues on single stream model and two stream model for DL video stream, e.g., the traffic arrival offset among UEs per cell, the non-periodic traffic arrival time, and I-frame/P-frame parameters of two-stream model in the DL, as well as provide our proposals.
2      Discussion

2.1     Remaining issues on single stream model for DL video stream 
2.1.1 Traffic arrival offset among UEs per cell
Various options for traffic arrival offset among UEs per cell have been proposed during RAN1#103-e meeting, which needs further discussed and determined.
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Based on the approved periodic XR traffic model, if the traffic arrival time of two or more XR users is very close to each other, the instantaneous workload for data transfer at gNB will increase rapidly, which may also lead to delay the file transfer of each XR user. Since no traffic arrival time offset among XR users per cell may lead to burst resource allocation and worse performance. In order to be more realistic, the traffic arrival time among XR users should be modelled considering the randomness. Therefore, based on the former options provided in [1], we propose to adopt a random offset for modeling the arrival offset among UEs per cell at a random selection time in the interval [0,1/fps].
Proposal 1: Traffic arrival time offset among XR users per cell needs to adopt random offset with the random selection time in the [0 1/FPS] where FPS (Frame per second) is a frame refresh rate.
2.1.2 XR traffic arrival time
Regarding the flow model of XR/CG, the periodic mode of traffic arrival time has been adopted. However, it can also be modeled as a non-periodic model, based on the characteristics derived in TR 26.928 [2]. While the video frames are generated at a constant rate, data packets carrying those video frames may not show a constant interarrival time. The data packets can also experience a random jitter even if frames are generated periodically by the traffic source, which may lead to burst of data packets. Encoding time, the network congestion, packet routing rules or poor transmission environment and etc. will cause latency variation and result in jitter with delay statistical property. Due to different jitter delays, the data packet interval time will lose its periodic characteristics [3]. Therefore, there is another option that the data packet arrival interval can be modeled as a non-periodic model, such as 3GPP FTP model 3 [4]. On the one hand, non-periodic model will take jitter into account with the inter-packet arrival time of FTP model 3 following an exponential distribution. On the other hand, it is a simple and convenient way to evaluate without considering the traffic arrival offset among UEs per cell, since the transmission time of a packet is counted from the time instance it arrives in the queue. 
FTP model 3 is a commonly used traffic model in many previously 3GPP items, as illustrated in TR 36.872. FTP model 3 is based on FTP model 2 [5] with the exception that packets for the same UE arrive according to a Poisson process and the transmission time of a packet is counted from the time instance it arrives in the queue.
Proposal 2: Non-periodic modelling of traffic arrival time is recommended to be supported and FFS. For example, support 3GPP FTP model 3 as non-periodic model.
2.2     Remaining issues on two streams model for DL video stream
In RAN1#104bis-e meeting, three options of two-stream models, including e.g., I-frame + P-frame, video + audio/data and FoV + omnidirectional stream, are approved to be optionally evaluated for DL. According to the agreement, there are two options to model I-frame and P-frame, i.e., sliced-based traffic model and Group-Of-Picture (GOP) based traffic model.
	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


According to Huawei’s contribution, slice-based I/P-stream model and GOP-based I/P stream model is shown in Figure 1. For slice-base traffic model, there is N (e.g., N=8) slices in each frame, including only one I-slice and (N-1) P-slices. Each I-frame and P-frame in V-traces are classified into I-slice and P-slice in S-Trace. Different slices have different QoS requirements. For GOP-based traffic model, there is one I-frame following with (N-1) P-frames, which consist a Group-of-Pictures (GOP). The I-frame in each GOP is encoded without any reference to other frames.
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(a) Option 1A: slice-based I/P-stream model
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(b) Option 1B: GOP-based I/P-stream model.


Figure 1. Two model of I/P-stream [6]
I-frame and P-frames have potentially different QoS requirements. As we commonly understanding, an I-frame is a single frame of digital content that the compressor examines independent of the frames that precede and follow it and stores all of the data needed to display that frame. P-frame commonly follow I-frames and contain only the data that have changed from the preceding I-frame. Therefore, I-frames are more important than P-frames and always have higher reliability requirement than P-frames. For better comparison and alignment among evaluation performance, a unified simulation assumption should be adopted, e.g., Packet Error Rate (PER). In RAN1#105-e meeting, following agreements have been made.
	Agreement

For the optional evaluation scenario, two streams of I-frame and P-frame for DL video stream (option 1), the traffic models described in the below table are assumed. 

· FFS: Parameter values of α, A, B, C, D, E, F, G, H 
Two data streams, i.e. M1 = 2

Option 1A: slice-based

Option 1B: GOP-based

I-stream

P-stream

I-stream

P-stream

Packet modelling

Slice-level
Frame-level
Traffic pattern

Both streams are periodic at 60 fps with the same jitter model as for single stream. 

Follow the GOP structure, where GOP size K = 8 with the same jitter model as for single stream.
Number of packets per stream at a time

1

N-1

I-frame: 1 or 0

P-frame: 0 or 1

At each time instant, there is either only one I-stream packet or only one P-stream packet

N = 8: the number of slices per frame.
Average data rate per stream
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· R: average data rate of a single stream video

· [image: image9.png]


: average size ratio between one I-frame/slice and one P-frame/slice, e.g. [image: image11.png]


 = 1.5, 2, 3

Packet size distribution
Truncated Gaussian distribution
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· [STD, Max, Min]: [10.5, 150, 50]% of Mean packet size
· FPS is the frame rate of the single stream video
PER, PDB

[PER_I, PER_P] = [A %, B %]

[PDB_I, PDB_P] = [C ms, D ms]

[PER_I, PER_P] = [E %, F %]

[PDB_I, PDB_P] = [G ms, H ms]




We think following assumptions can be used as the baseline assumption of I-frames and P-frames for both slice-base I/P-stream model and GOP-based I/P-stream model.

Proposal 3: Assume α = 1.5, 2 as baseline. Other values can be optionally evaluated.

Proposal 4: Assume [PER_I, PER_P] = [1 %, 10 %] or [0.5%, 5%] as baseline. Other values can be optionally evaluated.
Proposal 5: Assume [PDB_I, PDB_P] = [10ms, 10ms] or [15ms, 15ms] or [20ms, 20ms ]as baseline. Other values can be optionally evaluated.
3      Conclusions
In this contribution, we further discussion on traffic modelling for XR and have the following proposals:

Proposal 1: Traffic arrival time offset among XR users per cell needs to adopt random offset with the random selection time in the [0 1/FPS] where FPS (Frame per second) is a frame refresh rate.
Proposal 2: Non-periodic modelling of traffic arrival time is recommended to be supported and FFS. For example, support 3GPP FTP model 3 as non-periodic model.
Proposal 3: Assume α = 1.5, 2 as baseline. Other values can be optionally evaluated.

Proposal 4: Assume [PER_I, PER_P] = [1 %, 10 %] or [0.5%, 5%] as baseline. Other values can be optionally evaluated, e.g., [0.1%, 5%].
Proposal 5: Assume [PDB_I, PDB_P] = [10ms, 10ms] or [15ms, 15ms] or [20ms, 20ms ] as baseline. Other values can be optionally evaluated.
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RAN1#103-e Agreement:


The following aspects are to be discussed after traffic model is stable.


For the system capacity definition, how to determine whether a UE is satisfied or not is to be deferred until the exact traffic model along with how to measure E2E user experience is available. Additional metrics to be collected will be further discussed after traffic model is stable.


Various options for traffic arrival offset among UEs per cell were proposed by companies, e.g., even offset, random offset, no offset. It will be discussed after traffic model is determined.
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