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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1#103-e meeting, the Rel. 17 FS_NR_XR_eval SID [1] was discussed. The following was agreed [2] on the topic of XR traffic model:
	Agreement:
Traffic model
Traffic model for DL and UL should reflect various aspects, e.g., various bit rates, variable frame/packet (definition of frame/packet to be clarified with traffic model as necessary) size, and periodicity (how to model jitter is FFS).  RAN1 will strive to conclude on detailed traffic models in the next RAN1 meeting (104-e) where SA4 outcome on traffic model is expected to be available.
· Statistical model is preferred.
· It is preferred traffic model for both UL and DL have a certain degree of variability so thatand the total number of traffic models can be reduced. 
· Note: Taking into account the fact that the decision on traffic models may hold many other crucial decisions, discussion on traffic model in the next RAN1 meeting is prioritized from the beginning.  



In this contribution, we present our views on key XR traffic model parameters and proposals for moving forward.

Key Traffic Model Parameters 
[bookmark: _Hlk13214352][bookmark: _Hlk29478144]The SA WG4 is currently working on a study item on “Feasibility Study on Typical Traffic Characteristics for XR Services and other Media” [4].  It is expected that SA WG4 will provide XR traffic model as an outcome of this study item.  However, it is unclear in what format the traffic model provided by SA4 will be.  For example, in [3], V-Traces is provided as one type of traffic model, where the V-Traces includes the exact size and time stamp of each packet for a sequence of packets.  However, from RAN1’s point of view, it will be more convenient if a statistical XR traffic model can be provided for system performance evaluation purpose.  
The two key parameters for the statistical XR traffic model are distribution of the inter packet arrival time and distribution of the packet size.  These two parameters are highly dependent on the format of the video signal in the XR traffic.  
· [bookmark: _Hlk59112807][bookmark: _Hlk52780361]Regarding the inter packet arrival time, it can be modeled as a period, which is the inverse of frame rate, plus some jitter (i.e., the packet arrival at the gNB is periodic with some variation due to varying network delay, etc,).  For example, if the frame rate is 60 fps, an average inter packet arrival time of 16.67 ms can be used. 
· [bookmark: _Hlk52780474][bookmark: _Hlk52806288]Regarding the packet size distribution, it can be modeled as Gaussian distributed [5].  The mean packet size is a function of the average data rate and the frame rate.  Table 1 shows a list of data rates and mean packet sizes for different video formats.  In the calculation in Table 1, it is assumed that YUV: 4:2:0 pixel encoding and the video codec H.264/AVC are used with a compression ratio of 120, and the factor of 2 is multiplied to account for both left and right eye frames.  As indicated in Table 1, for video format of 2Kx2K with 60 fps, the mean packet size is about 0.8 Mbits.  The variance of the packet size can be assumed to be a fraction of the mean packet size (e.g., 0.1 - 0.2 of the mean packet size) or it can be calculated from the V-Traces file provided by SA4.
[bookmark: _Ref52806269]Table 1: Data Rates and Mean Packet Sizes for Different Video Formats
	
	1080P FHD
	2K x 2K
	4K UHD
	8K UHD

	Horizontal Resolution (pixel)
	1920
	2000
	3840
	7680

	Vertical Resolution (pixel)
	1080
	2000
	2160
	4320

	Frame Rate (fps)
	60
	60
	60
	60

	Number of bits/pixel
	12
	12
	12
	12

	Compression ratio
	120
	120
	120
	120

	Data rate after compression (Mbps)
	12.4
	24.0
	49.8
	199.1

	Total number of streams for both eyes
	2
	2
	2
	2

	Total data rate for both eyes (Mbps)
	24.9
	48.0
	99.5
	398.1

	Packet size (Mbits)
	0.4
	0.8
	1.7
	6.6



Based on the above analysis, we have the following proposal:  
Proposal 1: FS_NR_XR_eval adopts a statistical XR traffic model with inter packet arrival time modeled as a period plus some jitter, where the period is the inverse of frame rate, and with packet size modeled as Gaussian distributed. 

Conclusions
In this contribution, we present our views on key XR traffic model parameters.  Based on the discussions in the previous sections we propose the following: 
[bookmark: _GoBack]Proposal 1: FS_NR_XR_eval adopts a statistical XR traffic model with inter packet arrival time modeled as a period plus some jitter, where the period is the inverse of frame rate, and with packet size modeled as Gaussian distributed.
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