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[bookmark: _GoBack]In previous RAN1 e-meetings, basic traffic model and evaluation methodology for XR evaluation has been agreed. Based on the agreements, we simulate DL video stream with SU-MIMO. In this contribution, we provide our evaluation results focus on XR capacity.

Discussion
2.1 Traffic model
· Single-stream Traffic Model
In this contribution, the network deployment was Urban Macro and Dense Urban. Statistical traffic model is used for the capacity simulation, and packet arrival interval for each stream is set to 60fps. Both XR and CG services were evaluated for downlink, detailed parameters of the single-stream model are shown in the following table. 

Table 1: The Single-stream Traffic Model Simulation Assumptions
	Parameter
	Value

	Services
	VR/AR
	CG

	Average data rate
	30Mbps
	45Mbps
	30Mbps
	8Mbps

	Mean Packet size
	62.5K Bytes
	93.75K Bytes
	62.5K Bytes
	16.67K Bytes

	Packet distribution
	Truncated Gaussian Distribution:
· STD: 0.105*mean
· Max: 1.5*mean
· Min: 0. 5*mean

	Periodicity
	60fps

	PDB
	10 ms
	15 ms

	Jitter
	Truncated Gaussian Distribution:
· Mean: 0ms
· STD: 2ms
· Range: 2ms




· Multi-stream Traffic Model
According to previous agreements, there are two options for I/P-frames multi-stream modeling: 
· Option 1A: slice-based traffic model
· Option 1B: Group-Of-Picture (GOP) based traffic model
In this contribution, Option 1B is simulated for VR/AR service. The PER and PDB requirements are defined as [1%, 1%, 10ms, 10ms], and alpha values are considered in this section. The details of the GOP-based traffic model for downlink are listed in the following table.

Table 2: The Multi-stream Traffic Model Simulation Assumptions
	Parameter
	Value

	Services
	VR/AR

	Packet modelling
	I/P-stream  Option 1B: GOP-based

	Average data rate
	30Mbps

	alpha
	1.5, 2.0

	[PER_I, PER_P, PDB_I, PDB_P]
	[1%, 1%, 10ms, 10ms]


 

2.2 Baseline capacity results for Single-stream
In this section, we present the XR capacity results for Single stream. The system level simulation assumptions are listed in Appendix A. For the definition of a satisfied UE, we use the agreement that more than 99% of packets are successfully delivered within the given air interface PDB. The (PSR, PDB) combinations in this section is (99, 10) for VR/AR, and (99, 15) for CG. 
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Figure 1. Capacity results of the single-stream in FR1 Urban Macro 
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Figure 2. Capacity results of the single-stream in FR1 Dense Urban 
Figure 1 show the percentage of satisfied UE under the Urban Macro deployment, and Figure 2 show the percentage of satisfied UE under the Urban Macro deployment. We use a parameter called Traffic_model - Maen_packet_size - PDB to distinguish the different configurations. As can be seen, UE satisfaction rate gradually declines with the increase of the UE numbers per cell. The system capacity is obtained under the definition that 90% of users being satisfied. It is observed that the capacity of XR system is listed in Table 3.
Observation 1： For single DL video stream with SU-MIMO, the average numbers of supported users per cell in Urban Macro and Dense Urban deployments are:

Table 3: Capacity results of the single-stream model
	Traffic Model
	AR/VR-45
	AR/VR-30
	CG-30
	CG-8

	Urban Macro
	4.7
	5.5
	7.9
	>30

	Dense Urban
	1.7
	6.3
	6.7
	>30



2.2 Baseline capacity results for multi-stream
Downlink system capacity evaluations for the multi-stream model are presented in this section. The traffic model parameters indicated in Table 2 and Table A-1 are used for 30 Mbps AR/VR service. Alpha=1.5 and 2.0 are considered. The simulation results for Urban Macro and Dense Urban deployments are given below:
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Figure 3. Capacity results of the multi-stream in FR1 Urban Macro
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Figure 2. Capacity results of the multi-stream in FR1 Dense Urban 

Observation 2： For Multi DL video stream with SU-MIMO, the average numbers of supported users per cell in Urban Macro and Dense Urban deployments are:

Table 4: Capacity results of the Multi-stream model
	Traffic Model
	AR/VR-30

	Alpha
	1.5
	2

	Urban Macro
	4.2
	2.4

	Dense Urban
	1.5
	6.1




Conclusions
According to the discussion, following proposals and observations are provided:
Observation 1： For single DL video stream with SU-MIMO, the average numbers of supported users per cell in Urban Macro and Dense Urban deployments are:

Table 3: Capacity results of the single-stream model
	Traffic Model
	AR/VR-45
	AR/VR-30
	CG-30
	CG-8

	Urban Macro
	4.7
	5.5
	7.9
	>30

	Dense Urban
	1.7
	6.3
	6.7
	>30



Observation 2： For Multi DL video stream with SU-MIMO, the average numbers of supported users per cell in Urban Macro and Dense Urban deployments are:

Table 4: Capacity results of the Multi-stream model
	Traffic Model
	AR/VR-30

	Alpha
	1.5
	2

	Urban Macro
	4.2
	2.4

	Dense Urban
	1.5
	6.1
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Appendix A – System level Simulation assumptions	
Table A-1. Simulation assumption for FR1
	Parameter
	Value

	Scenarios
	Urban Macro
	Dense Urban

	Layout
	21cells with wraparound

	Channel Model
	UMa

	Carrier frequency
	4.0 GHz

	Bandwidth
	100 MHz

	Subcarrier spacing
	30 KHz

	Frame structure
	[DDDSU DDDSU] Detailed S slot format is 10D:2F:2U.

	Inter Site Distance
	500m
	200m

	BS Antenna Height
	25m

	BS Antennas
	Option 1: 64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8)

	CSI-RS Port
	32

	UE Antenna Height
	General equation:  hUT=3(nfl – 1) + 1.5
·  nfl  for outdoor UEs: 1
· nfl for indoor UEs: nfl ~ uniform(1, Nfl ) where Nfl ~ uniform(4,8)

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

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

	UE antenna pattern
	Omnidirectional, 0 dBi

	 BS TX Power
	49 dBm per 20MHz
	44 dBm per 20MHz

	UE MAX Power
	23dBm

	Noise Figure
	BS:5 dB, UE:9 dB

	Scheduler
	SU-MIMO Proportional Fair

	MCS
	Up to 64QAM

	UE distribution
	80% indoor, 20% outdoor

	UE speed
	3 km/h

	Channel Estimation
	Ideal

	Downtilt
	12 degree

	CSI acquisition
	CSI-RS: Period=5ms, Density=1, feedback delay=1ms, 4bit quantization, and modelling the error
SRS: Period=5ms

	Transmission scheme
	Close loop rank adaptation

	PHY processing delay
	UE PDSCH processing Capability #1

	PDCCH overhead
	2 symbols

	Target BLER
	10%

	Max HARQ transmission
	4
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