
3GPP TSG RAN WG1 #106bis-e	                                                                       R1-2109101
e-Meeting, October 11th – 19th, 2021

Source:	OPPO
Title:	Remaining issues on  XR traffic model and evaluation methodology
Agenda Item:	8.14.2
Document for:	Discussion and Decision

1. Introduction
This contribution discusses the following remaining issues of XR traffic modeling and evaluation methodology.
· For XR traffic modeling:
· Packet size correlation.
· Packet arrival time offset (i.e., even offset vs. random offset vs. no offset). 
· For evaluation methodology:
· Methodology for mobility evaluation. 
· Scenario prioritization. 
2. XR traffic model
It was proposed in [2] to include the packet size correlation in XR traffic modeling. As one of steps to clarify the motivation of the proposal, frame size correlation coefficients are calculated based on the I-frames in the following V-Trace files used in SA4 study [3], and are plotted in Figure 1. 
· Qualcomm VR-1:
· Left eye: http://dash.akamaized.net/WAVE/3GPP/XRTraffic/Traces/Qualcomm-VR1/V-Trace-left.csv
· Right eye: http://dash.akamaized.net/WAVE/3GPP/XRTraffic/Traces/Qualcomm-VR1/V-Trace-right.csv
· Qualcomm VR-2:
· Left eye: http://dash.akamaized.net/WAVE/3GPP/XRTraffic/Traces/Qualcomm-VR2/V-Trace-left.csv
· Right eye: http://dash.akamaized.net/WAVE/3GPP/XRTraffic/Traces/Qualcomm-VR2/V-Trace-right.csv
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[bookmark: _Ref83328988]Figure 1 I-frame size correlation for VR1/VR2
Because the inter-frame interval is 50/3 ms for all above trace files, the correlation across 100 video frames (used as x-axis in Figure 1) corresponds to the correlation over 5/3 seconds of video scene. In general the video pictures would not explore full independence over that period of time. In fact, Figure 1 clearly shows that the high correlation exists among video I-frames, even when P-frames are generated as well. 
Because there are only up to two RAN1 meeting cycles for Rel-17 XR study, it may be difficult for RAN1 to agree such correlation modeling as mandated methodology component; however, it is feasible for RAN1 to make it an optional modeling feature.   
Proposal 1: RAN1 adopts frame size correlation modeling provided in R1-2108213 as optional traffic model methodology.
There is another remaining issue left from RAN1 #103e for XR traffic model:
	Agreement:
The following aspects are to be 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.


In our view, from traffic sourcing perspective, there should be no assumption of coordination among different UEs. 
Proposal 2: The baseline assumption for traffic arrival offset among UEs per cell is to have random offset per UE.  
3. Discussion on evaluation methodology
Mobility is a factor for XR and Cloud gaming since XR/CG service is expected to be consumed by users on the move. However, detailed and accurate performance evaluation of handover by SLS is rather complicated and considering the huge workload and limited time for the XR SI, we recommend RAN1 does not conduct system level simulations for mobility evaluation.
In previous RAN1 meetings, the following methodology for mobility evaluation was proposed:
	FL proposal for evaluation methodology for mobility evaluation
· XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria.  
· Baseline methodology
· The mobility KPI for the XR study is defined as the number of XR frames that have violated their PDB due to the HO interruption times, when considering traditional HO, CHO, and DAPS (FR1 only). The duration of the HO interruption time is to be calculated analytically by appropriate durations and processing times incorporated in the HO, CHO, and DAPS, as detailed in TS 38.133.  Further detailed assumptions need to be reported together with evaluation results.
· Optional methodology
· Performance impacts due to handover procedures can be evaluated by numerical analysis, based on the assumptions of handover probability and interruption delay.  The detailed evaluation steps are as follow:
· Step 1: Calculate handover probability
· According to the typical topology scenario and UE speed, the handover probability can be calculated, e.g.
	Parameters
	Values

	Scenario
	Reuse simulation assumptions as FeMIMO inter-cell mobility evaluation in R1-2007151.
Dense Urban:
[image: ]
Here X (in meter) is a uniformly distributed random variable U[26,34]. One UE is dropped and starts at P and moves along the 120-deg line downward to Q.

	ISD(m)
	200

	X(m)
	26
	34
	26
	34

	(a)Distance(P, Q)(m)
	492
	501
	492
	501

	(b)UE speed(km/h)
	120
	60

	(c)T(P, Q)(s),c=a/b
	14.76
	15.03
	29.51
	30.05

	(d)Handover times
	7

	(e)Handover probability(times/s),e=d/c
	0.47
	0.47
	0.24
	0.23


· Step 2: Analyze interrupted packets for one-shot handover, e.g.
· Assume handover interruption time is 40ms according to TS 38.133 and XR traffic periodicity is 60FPS, about 2.40 packets will be interrupted for one-shot handover.
· Step 3: Calculate handover interrupted packets per second analyze the gap, e.g.
· For 120km/h UE speed, the handover interrupted packets per second is about 0.47*2.40 = 1.13 packets/s.
· Assume the PER requirement is 1% for the XR traffic (60FPS), the average packet loss per second cannot be larger than 0.6 packets/s, which means there is a huge gap for current handover mechanism to support XR traffic in high-speed case


[bookmark: _GoBack]For the FL proposal, the most controversial part is the optional methodology. When we make comparison between the baseline and optional methodology, the biggest difference is that the optional methodology takes handover probability into consideration. The derivation of handover probability is highly dependent on the network topology, the UE speed and the UE trajectory, which makes the evaluation results consequently quite sensitive to the above factors. Different values of UE speed could result in rather diverse observations for mobility issue, i.e. a high UE speed and/or small cell size can tune the evaluation result showing the mobility issue is quite serious, in contrast, a moderate UE speed and a bit bigger cell size can make the packet loss due to HO somehow comparable or even smaller than the loss caused by PER. Therefore, a reasonable and aligned evaluation assumption setting is quite important for deriving convincing and consistent results and conclusions. However, there were only two RAN1 meetings left, alignment of all the evaluation assumption and parameter is unachievable since until last RAN1 meeting, only some high-level principle to capture observations for simulation results was touched without much progress and discussions on the case by case observations would also consume a lot of time. So we prefer to deprioritize the mobility evaluation. If RAN1 finally agrees to evaluate mobility in Rel-17 XR SI, we suggest to only conduct simple analytical study on the number of affected XR frames from one handover interruption time, e.g. the baseline methodology, considering different XR traffic model and handover mechanisms. For the detailed assumptions and parameters, it is to be reported by companies and how to capture the results in the TR can be further discussed during the process of developing formal observations and conclusions.
Proposal 3: The mobility evaluation is de-prioritized in Rel-17 XR SI. 	
Proposal 4: If RAN1 agrees to evaluate mobility in Rel-17 XR SI, 
· RAN1 does not conduct system level simulations for mobility evaluation
· It is suggested to conduct simple analytical study on the number of affected XR frames from one handover interruption time considering different XR traffic model and handover mechanisms.
Regarding the typical deployment scenarios for XR/CG evaluation, there were intensive discussion in RAN1#103e and three scenarios were agreed for the following simulation, i.e., Indoor hotspot, Dense urban and Urban Macro. There are also different configurations, different applications and so on. Thus, there will be a huge number of simulation cases if we consider all the possible combinations of deployment scenarios, configuration and applications, which is going to lead to the exponential increase of simulation efforts. In order to reduce the workload of XR evaluation for NR and facilitate the comparison of simulation results from different companies, it is beneficial to limit the evaluation to some deployment scenarios. 
There were also some discussions on prioritization among AR/VR/CG during the last two RAN1 meeting. In fact, we can see there are lots of commonalities among the traffic modeling of CG/AR/VR. Some simulation results can be shared between different services. Thus, the motivation to prioritize some service is not very strong.
Proposal 5: For prioritization in Rel-17 XR/CG evaluation, 
· Indoor hotspot is prioritized for VR and dense urban is prioritized for AR/CG.
·  There is no prioritization among AR/VR/CG.
4. Conclusions
In this contribution, we discussed open issues of evaluation methodologies and provided our preference on these issues. Based on the discussion, we have made the following proposals.
Proposal 1: RAN1 adopts frame size correlation modeling provided in R1-2108213 as optional traffic model methodology.
Proposal 2: The baseline assumption for traffic arrival offset among UEs per cell is to have random offset per UE.  
Proposal 3: The mobility evaluation is de-prioritized in Rel-17 XR SI. 	
Proposal 4: If RAN1 agrees to evaluate mobility in Rel-17 XR SI, 
· RAN1 does not conduct system level simulations for mobility evaluation
· It is suggested to conduct simple analytical study on the number of affected XR frames from one handover interruption time considering different XR traffic model and handover mechanisms.
Proposal 5: For prioritization in Rel-17 XR/CG evaluation, 
· Indoor hotspot is prioritized for VR and dense urban is prioritized for AR/CG.
·  There is no prioritization among AR/VR/CG.
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