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1	Introduction
  In previous RAN1 meetings, there were some discussions on the traffic models and evaluation methodologies. Some pertinent agreements for traffic models and simulation assumptions were made in [1][2][3].
  In this contribution, we present some initial evaluation results of XR based on the agreed evaluation methodology. The indoor hotspot scenario is considered for evaluating the performance of XR and cloud gaming (CG) services. According to the agreements over the XR traffic model made in previous meetings, we evaluate the performance of DL AR/VR and DL CG in this contribution. Table 1 shows the traffic model of DL AR/VR and DL CG we applied, and the other detailed simulation assumptions are shown in the Annex.

Table 1. Parameters of DL traffic models for XR applications.
	Parameters
	AR/VR
	CG

	Data rate [Mbps]
	30 Mbps
	30 Mbps

	PDB [ms]
	10ms
	15ms

	Packet arrival rate [fps]
	60 fps

	Packet size distribution
	Truncated Gaussian distribution

	Mean packet size [Bytes]
	62500 Bytes

	STD of packet size [Bytes]
	6563 Bytes (10.5% of the mean value)

	Max packet size [Bytes]
	93750 Bytes (150% of the mean value)

	Min packet size [Bytes]
	31250 Bytes (50% of the mean value)

	Jitter distribution and the value(s) of the associated parameter(s)
	Truncated Gaussian distribution
Mean: 0 ms, STD: 2 ms, Range: [-4, 4] ms



[bookmark: _Ref178064866]2	Simulation Results
  In this section, we illustrate the results for evaluation obtained with our system level simulator in an indoor hotspot scenario. We first illustrate the DL system capacity for AR/VR and CG applications in Section 2.1. Then, we show the DL power saving gain for AR/VR and CG in Section 2.2. 
2.1	Capacity for AR/VR and CG
  Figure 1 shows the ratio of satisfied UEs computed with 99% of packets delivered successfully within a given air interface PDB as a function of the average cell load, measured in the number of UEs per cell. 
  The dashed green line indicates the 90% limit on the number of satisfied UEs to measure the system capacity. According to the 90% limit, we observe that the system capacity of AR/VR service is 4 UEs per cell and the system capacity of CG service is 9 UEs per cell in the FR1 indoor hotspot scenario. The results are summarized as shown in Table 2.
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Figure 1. DL capacity for AR/VR and CG in FR1 indoor hotspot.

Table 2. DL system capacity [#UEs/cell] for AR/VR and CG in FR1 indoor hotspot.
	Traffic Assumptions
	#UEs/cell drop
	　Simulation Results

	
	Additional Assumptions
	Capacity ( # UEs in real number e.g. Y=90% crossing point) 
	C1=floor(Capacity)
	% of satisfied UEs when #UEs/cell=C1 

	AR/VR
	5
	4.85
	4
	100%

	CG
	10
	9.4
	9
	91.67%



According to the simulation results shown in Table 2, we can make the following observations:
Observation 1: As the number of UEs per cell increases, the ratio of satisfied UEs gradually decreases.
Observation 2: In FR1 indoor hotspot scenario, the system capacity of AR/VR service is 4 UEs per cell.
Observation 3: In FR1 indoor hotspot scenario, the system capacity of CG service is 9 UEs per cell.
2.2	Power consumption for AR/VR and CG
[bookmark: _Hlk71630964]  This section illustrates simulation results evaluating the impact of UE power consumption reduction techniques on XR capacity. The following three CDRX configurations have been considered to evaluate the trade-off between power saving gain and achievable capacity:
•	Case 1: (DRX long cycle, inactivity timer value, On duration timer value)=(4, 2, 2)
•	Case 2: (DRX long cycle, inactivity timer value, On duration timer value)=(8, 4, 4)
•	Case 3: (DRX long cycle, inactivity timer value, On duration timer value)=(16, 8, 8)

Table 3 and Table 4 show the performance for baseline (no DRX) case vs. different CDRX settings for AR/VR and CG, respectively.

Table 3. AR/VR capacity vs. UE power saving gain trade-off
	Power Saving Scheme
	Power Saving Gain (PSG) compared to ‘Always ON’
	C1
(Capacity)
	% of satisfied UEs when #UEs/cell =C1

	
	Baseline
	Optional
	
	

	
	Mean PSG
	95%-tile PSG
(highest Energy)
	50%-tile PSG
(lowest Energy)
	5%-tile PSG
(lowest Energy)
	
	

	Always ON
	-
	-
	-
	-
	4
	100%

	(4, 2, 2)
	14.86 %
	15.19 %
	14.96 %
	14.12 %
	4
	97.91%

	(8, 4, 4)
	13.28 %
	13.87 %
	13.28 %
	12.65 %
	4
	95.83%

	(16, 8, 8)
	10.22 %
	10.7 %
	10.26 %
	9.61 %
	4
	85.42%



Table 4. CG capacity vs. UE power saving gain trade-off
	Power Saving Scheme
	Power Saving Gain compared to ‘Always ON’
	C1
(Capacity)
	% of satisfied UEs when #UEs/cell =C1

	
	Baseline
	Optional
	
	

	
	Mean PSG
	95%-tile PSG
(highest Energy)
	50%-tile PSG
(lowest Energy)
	5%-tile PSG
(lowest Energy)
	
	

	Always ON
	-
	-
	-
	-
	9
	91.67%

	(4, 2, 2)
	14.51 %
	15.5 %
	14.53 %
	13.51 %
	9
	57.4 %

	(8, 4, 4)
	12.62 %
	14.05 % 
	12.63 % 
	11.15 %
	9
	 56.4 %

	(16, 8, 8)
	9.74 %
	11.24 %
	9.7 %
	8.2 %
	9 
	46.29 %



According to the simulation results shown in Table 3 and Table 4, we can make the following observations:

Observation 4: The CDRX affects the DL system capacity for AR/VR/CG applications for these three considered DRX configurations.
Observation 5: The CDRX reduces UE power consumption for AR/VR/CG applications, but it also affects the DL system capacity.
3	Conclusions
This contribution provides some initial simulation results for AR/VR/CG service in the FR1 indoor hotspot scenario. Based on the above discussions, the following observations have been made for system capacity evaluation:
Observation 1: As the number of UEs per cell increases, the ratio of satisfied UEs gradually decreases.
Observation 2: In FR1 indoor hotspot scenario, the system capacity of AR/VR service is 4 UEs per cell.
Observation 3: In FR1 indoor hotspot scenario, the system capacity of CG service is 9 UEs per cell.
The following observations have been made for UE power saving gain:
Observation 4: The CDRX affects the DL system capacity for AR/VR/CG applications for these three considered DRX configurations.
Observation 5: The CDRX reduces UE power consumption for AR/VR/CG applications, but it also affects the DL system capacity.
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5	Annex
	Parameters
	Value

	Scenario
	Indoor hotspot 
120m*50m

	Inter-BS distance
	20m

	Carrier frequency
	4GHz

	Duplex Mode / Simulation bandwidth
	100MHz

	SCS
	30KHz

	TDD pattern
	DDDSU

	BS Antenna Configuration
	32 TxRU, (M, N, P, Mg, Ng; Mp, Np) =  (4,4,2,1,1;4,4),
(dH, dV) = (0.5λ, 0.85λ)

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

	Transmit Power
	31dBm

	Antenna Height
	3 m for BS and 1.5 m for UE

	Receiver Noise Figure
	5 dB for BS and 9 dB for UE

	UE speed
	3km/h

	Scheduling Algorithm
	SU-MIMO+PF

	Channel estimation
	Realist

	BS receiver
	MMSE-IRC
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