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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction

In RAN1#105-e, substantial progress is achieved on evaluation assumptions for XR evaluations [1]. In this paper, we provide initial evaluation results for Uplink and Downlink.

2. Evaluation assumptions

	Parameter
	Value

	Layout
	Dense Urban, 21cells with wraparound 
ISD: 200m 

	UE distribution 
	80% indoor, 20% outdoor 

	Carrier frequency 
	4 GHz 

	Subcarrier spacing 
	30 kHz 

	BS height 
	25m 

	UE height 
	hUT = 3(nfl – 1) + 1.5
Outdoor UEs: nfl = 1
Indoor UEs: nfl ~ uniform(1,N) with N ~ uniform(4,8)

	BS noise figure 
	5 dB 

	UE noise figure 
	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) = (2,1,2,4,8;4,8) 


	BS Tx Power 
	44dBm for 20 MHz simulated

	UE antenna pattern 
	Omni-directional, 0 dBi, 

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

	Downtilt
	102

	TDD configuration 
	DDDUU

	System BW 
	20 MHz

	Scheduler 
	MU-MIMO PF Scheduler

	CSI
	SRS based

	Traffic 
	30 Mbit/s video [6Mbits/s per 20 MHz simulated], 60 fps, [STD, Max, Min]: [10.5, 150, 50]% of mean packet size, truncated Gaussian  

	Jitter	
	STD = 2ms, Range [+/-4ms], truncated Gaussian

	Packet Delay Budget (PDB)
	10ms (DL), 30ms, 10ms (UL)


3. Initial evaluation results
Initial evaluation results for Dense Urban scenario for Uplink and Downlink are shown in the following figures. For all figures in this section, each marker corresponds to the following number of UEs dropped per cell: [1, 3, 5, 7, 10, 15] for Downlink and  [1, 5, 7, 10, 15] for Uplink.

3.1 Downlink
Cell throughput/RU

	[image: ]
Figure 1: DU, 30 Mbps VR, Presence of jitter leads to lower cell throughput for a given RU, equivalently same cell throughout results in a larger resource utilization. y-axis corresponds to a 20 MHz equivalent system (5x smaller throughput than a 100 MHz system) 
	[image: ]
Figure 2: Jitter applied in all cases. Average cell throughout is proportional to the offered load. 45 Mbps VR creates 1.5x higher load compared to 30 Mbps VR given a particular number of UEs per cell (scheduler is delay unaware). y-axis corresponds to a 20 MHz equivalent system (5x smaller throughput than a 100 MHz system)



Average Delay
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Figure 3: DU, 30 Mbps VR, Average delay measured across all UEs across all packets is negatively affected in the presence of jitter, however the difference is small
	[image: ]
Figure 4: Jitter applied in all cases. Average delay measured across all UEs across all packets is a strong function of the offered load that a network can handle. Clearly 45 Mbps VR with more than 5 UEs leads to dramatic degradation in latency



Average PER
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Figure 5: DU, 30 Mbps VR, Average PER (fraction of packets exceeding PDB) degrades significantly in the presence of jitter 
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Figure 6: Jitter applied in all cases. for the same PDB, a larger load leads to larger PER 



Fraction of successful UEs
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Figure 7: DU, 30 Mbps VR, the capacity of a system with 10 ms PDB is 8.5 UEs and 13.5 UEs with and without jitter, and that of a system with 15 ms PDB is 12.5 UEs and 15+ UEs with and without jitter.  
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Figure 8: Jitter applied in all cases. 45 Mbps VR with 10 ms PDB leads to quite low capacity of 3 UEs in the presence of jitter.



3.2 Uplink
Cell throughput/RU

	[image: ]
Figure 9: DU, 10 Mbps AR (single stream model), cell throughput increases with load. y-axis corresponds to a 20 MHz equivalent system (5x smaller throughput than a 100 MHz system) 


Average Delay
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Figure 10: DU, 10 Mbps AR (single stream model), Average delay measured across all packets increases with load as expected



Average PER
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Figure 11: DU, 10 Mbps AR (single stream model), Average PER (fraction of packets exceeding PDB) 



Fraction of successful UEs

	 [image: ]
Figure 12: DU, 10 Mbps AR (single stream model), the capacity of a system with 10ms PDB is much smaller than a system with 30ms PDB.  



4. Conclusions
In this contribution, we provide initial set of simulation results with the agreed traffic model and simulation assumptions for capacity KPI for the following cases:

	
	
	Data rate 
[Mbps]
	Packet arrival rate
[fps]
	PDB
[ms]

	DL
	AR/VR
	30
	60
	10

	
	CG
	30
	60
	15

	UL
	AR: Option 1(single stream model)
	10
	60 (no jitter)
	30, 10
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