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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution we provide initial performance results based on the agreements from RAN#103-e meeting [1] for KPIs related to capacity. Detailed simulation assumptions are provided in the Appendix. 
2. Traffic model
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Figure 1: Fixed file-size and periodic traffic

We consider a basic traffic model here with a fixed file-size of 1.5 kbytes and 5 kbytes corresponding to a small and a large frame-size (for 20 MHz bandwidth)  and a fixed periodicity of 20 ms (50 fps). An example frame size for a 1080p video is 7.5 kbytes and considering we have simulated with 20 MHz bandwidth (instead of 100 MHz) we scaled 7.5/5=1.5 kbytes.
3.  Initial observations 
3.1 Cell Throughput 

In Figure 5, we observe that at lower resource utilizations (low load) there is not a significant difference due to file-size and file-size times arrival-rate determines the average cell throughput achieved by a cell. At higher resource utilizations (high load) larger file-sizes are more challenging than smaller file-sizes – it leads to a lower cell throughput for a given resource utilization (or a larger resource utilization for a given cell throughput).   
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Figure 5: cell throughput as a function of load



3.2 Packet delay statistics

For a given UE, every packet has its own packet delay and the average packet delay across all packets for a UE is determined. In Figure 4 we show that mean packet delay (averaged across all UEs) increases with increase in traffic load while significantly depending on the file-size. 
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[bookmark: _Ref54373250]Figure 3: packet delay and dependence on geometry
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[bookmark: _Ref54373342]Figure 4: average packet delay as a function of RU



3.3 PER statistics and Reliability
	[image: ]
[bookmark: _Ref54374140]Figure 6: Successful UE fraction as a function of load 


We consider two PDB values – 5 and 10 ms and the target PER is set at 1% (equivalent to reliability = 99%). The results above show that for small file size, up to 60% RU can be sustained (moderate load) while still able to achieve 90% user satisfaction ratio. For large file size and a strict PDB of 5ms, only 30% RU (low load) can be sustained.
3.4 Data rate (File-size) 

Average data-rate is modelled by file-size. As shown below, file-size has a significant impact on the user satisfaction ratio.
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[bookmark: _Ref54374367][bookmark: _GoBack]Figure 7: Successful UE fraction vs PDB as a function of file-size
3.5 Packet Error Rate 
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[bookmark: _Ref54374497]Figure 8: avg. PER as a function of RU 

Figure 8 shows the dependence of average PER with load for small and large frame sizes. The average PER increases with load, however in case of small frame size, the change is very negligible. As shown in Figure 8, for larger frame sizes, the mean PER significantly increases with increase in load. 

4.  Conclusions
In this contribution we presented initial simulation results for XR using a simplified traffic model for capacity related KPIs.

5.  Appendix – simulation assumptions
	
Parameter
	value

	
	Dense urban FR1/FR2

	Layout 
	21cells with wraparound 
ISD: 200m 

	UE distribution 
	  FR1 : 80% indoor, 20% outdoor 

	Carrier frequency 
	FR1: 4 GHz 

	Subcarrier spacing 
	FR1: 30 kHz 

	BS height 
	25m

	UE height 
	1.5m outdoors, distributed in different floors indoors

	BS noise figure 
	FR1: 5 dB

	UE noise figure 
	FR1: 9 dB  

	UE receiver 
	MMSE-IRC 

	Channel estimation 
	Realistic  

	UE speed 
	3 km/h 

	MCS 
	Up to 256QAM 

	BS antenna pattern 
	3-sector antenna radiation pattern, 8 dBi 

	BS Antenna parameters 
	 Option 1: 64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8), (dH, dV) = (0.5λ, 0.5λ)   

	BS Tx Power 
	FR1: 44dBm per 20 MHz 

	UE antenna pattern 
	FR1: Omni-directional, 0 dBi, 

	UE Antenna parameters 
	FR1 : Baseline: 2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ 

	Downtilt 
	102 degree 

	System BW 
	20 MHz 

	Transmission Scheme 
	rank adaptation

	Scheduler 
	SU/MU-MIMO PF Scheduler


	CSI acquisition 
	Type I CB  

	PHY Processing delay 
	Baseline: UE PDSCH processing capability #1 
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