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Introduction
In 3GPP TSG RAN#103-e meeting, most evaluation assumptions have been agreed [1]. In this contribution, preliminary performance evaluation results on capacity and power consumption are provided.
Performance evaluation result 
[bookmark: OLE_LINK8][bookmark: _Hlk52372502]In this section, the system performance of capacity, power consumption are evaluated. The overall evaluation assumptions for XR are listed in Appendix A. 
Capacity
An exemplary timeline used for HARQ process is presented in Figure 1, where only one retransmission is considered. The slot duration is 0.5 ms, where all 14 symbols are dedicated for DL. From this illustrative example, it is observed that the delay time is about 5 slots with one retransmission. Under TDD, longer reTx processing duration should be highly likely to take place considering DL/UL alignment. 
[image: ]
Figure 1 Illustrative Example of HAQR Process Timeline
Reusing some of the delay components above, we obtained some preliminary system simulation results for Indoor Hotspot and Dense Urban scenarios as presented in Figure 2 and Figure 3, respectively. PER is 1% and PDB is 10ms in the XR simulation evaluations. The Packet size satisfies Pareto distribution, as shown in Table 1. Jitter is not considered given its modeling is still pending in RAN1.



 
Table 1 Parameters of Pareto distribution 
	Data rate
	Average packet size(Mbytes)
	Location parameter
	Shape parameter 
	Min Packet size(Mbytes)
	Max Packet size(Mbytes)
	Packet Period(ms)

	50Mbps
	0.1042
	0.05
	1.9225
	0.05
	1
	16.67
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	(a) Capacity
	(b) RU


Figure 2 Capacity simulation results in indoor Hotspots scenario
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	(a) Capacity
	(b) RU


Figure 3 Capacity simulation results in Dense Urban scenario
From the simulation results, it can be observed that the ratio of satisfied UEs with 1%PER decreases with the increment of the number of UEs per cell in both Dense Urban and Indoor Hotspot scenarios. Up to 3 UEs in Indoor Hotspots scenario and 4 UEs in Dense Urban scenario could satisfy the system capacity requirement when the threshold is 90%.  
Observation 1: Up to 3 UEs could be supported in Indoor Hotspot scenario and up to 4 UEs could be supported in Dense Urban scenario when downlink date rate is 50Mbps.

Power consumption
In the following power consumption evaluation, the drx-HARQ-RTT-Timer is set to 0 and drx-RetransmissionTimer is set to 2ms. The evaluation focus on DL traffic alone under indoor scenario. The packet size satisfies Pareto distribution in Table 1.
Table 2 provides the DRX settings. The DRX parameters are set to ensure every packet has at least one transmission opportunity. The frame structure is DDDSU, the S slot includes 10 DL symbols and 2 UL symbols. 
Table 2 DRX setting
	
	DRX cycle
	Drx-onDurationTimer
	Drx-inactivityTimer

	DRX setting 1(ms)
	10
	4
	2

	DRX setting 2(ms)
	10
	5
	2


Capacity is the most important metric of XR. Therefore, the capacity results are provided together with the power saving gain results.
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	(a) Capacity
	(b) Power saving gain


Figure 4 Capacity and power saving gain
According to the capacity and power saving gain results shown in Figure 4, DRX setting 1 can provide 25%-28% power saving gain and DRX setting 2 can provide 20%-23% power saving gain. The capacity loss around 9% for DRX setting 2 and around 12% for DRX setting 1.
Observation 2: DRX setting has impact on system capacity.
[bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc29400][bookmark: _Toc29089]Conclusion
Observation 1: Up to 3 UEs could be supported in Indoor Hotspot scenario and up to 4 UEs could be supported in Dense Urban scenario when downlink date rate is 50Mbps.
Observation 2: DRX setting has impact on system capacity.
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Appendix A Simulation Parameters
[bookmark: _GoBack]Table A simulation parameters for XR evaluation
	Parameters
	Value

	Scenario
	Scenario-1: Indoor Hotspot
12 nodes in 50 m x 120 m
	Scenario-2: Dense Urban
hexagonal layout with 7, 3 Sectors

	Inter-BS distance
	20m
	200m

	Carrier frequency
	4 GHz

	Duplex Mode / Simulation bandwidth
	100 MHz

	SCS
	30KHz

	TDD pattern
	DDDSU

	BS Antenna Configuration
	32 Tx antenna ports, and (dH, dV) = (0.5λ, 0.5λ);
32TX:(M, N, P, Mg, Ng; Mp, Np) = (4,4, 2, 1, 1; 4, 4); 
The antenna tilt is 90 degrees.
	64 Tx antenna ports, and (dH, dV) = (0.5λ, 0.5λ);
64TX:(M, N, P, Mg, Ng; Mp, Np) = (8,8, 2, 1, 1; 4, 8); 
The antenna tilt is 12 degrees.

	UE Antenna Configuration
	4 Rx antenna ports, and Panel model 1: dH = 0.5λ
4 Rx: (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1; 1,2);
	4 Rx antenna ports, and Panel model 1: dH = 0.5λ
4 Rx: (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1; 1,2);

	Transmit Power
	24 dBm per 20M at TRP, and 23 dBm at UE
	44 dBm per 20M at TRP, and 23 dBm at UE

	Antenna Height
	3 m for BS and 1.5 m for UE
	25 m for BS and 1.5 m for UE

	Antenna Element Gain
	5dBi for BS and 0 dBi for UE
	8dBi for BS and 0 dBi for UE

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

	UE distribution
	100% of users are indoor
Use 3km/h for modeling fading channel
	80% of users are indoor,20%of users are outdoor;
Use 3km/h for modeling fading channel

	Number of UEs per cell
	up to 10

	Scheduling Algorithm
	MU-MIMO+ PF

	HARQ/repetition
	HARQ retransmission

	Channel estimation
	Realist

	PHY processing delay
	UE PUSCH processing Capability #1,N1=10

	PDCCH overhead
	1/7(2symbols per 14symbol)

	DMRS overhead
	1 symbol per 14symbol

	BS receiver
	MMSE-IRC
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