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Introduction
[bookmark: _Hlk510705081]RAN#89 decided to initiate the RAN1 work on XR evaluations for NR study item [1]:
	4.1	Objective of SI or Core part WI or Testing part WI
The following applications are to be considered as starting points for this study: 
· VR1: “Viewport dependent streaming”
· VR2: “Split Rendering: Viewport rendering with Time Warp in device”
· AR1: “XR Distributed Computing”
· AR2: “XR Conversational”
· CG: Cloud Gaming
Note: Use cases in quotes are from TR26.928.

The following traffic parameters for the different applications are to be considered as starting point for the study:
Traffic characteristics:
· UL and DL File Size distribution (e.g., Pareto with given parameters)
· UL and DL File arrival time distribution (e.g., Periodic every 1/60 seconds)
Traffic requirements: 
· Round-trip-time or UL and DL one-way Packet delay budget (PDB)
· UL and DL Packet error rate (PER)

The objective of this study item are as follows:

1. Confirm XR and Cloud Gaming applications of interest
1. Identify the traffic model for each application of interest taking outcome of SA WG4 work as input, including considering different upper layer assumptions, e.g. rendering latency, codec compression capability etc.
1. Identify evaluation methodology to assess XR and CG performance along with identification of KPIs of interest for relevant deployment scenarios
1. Once traffic model and evaluation methodologies are agreed, carry out performance evaluations towards characterization of identified KPIs 
 
Note 1: eURLLC SI/WI work relevant to XR should be taken into consideration.
Note 2: Traffic model for the performance evaluation shall be based on the standardization in SA WG4 



In this contribution we present the results from our system-level simulations for CG applications in an Indoor Hotspot scenario, considering Full HD (FHD) and 4K video resolution. The traffic generated by the CG application is based on the traffic model proposed in [2]. We present the simulation parameters assumptions as well as the results analysis, focusing on number of satisfied UEs per cell for both throughput and packet delay.
Performance Evaluation in Indoor Hotspot
[bookmark: _GoBack]Table 1 summarizes the simulation assumptions used for the performance evaluation of CG in an indoor hotspot scenario with the InH channel model, for both FR1 and FR2. An open office layout of 120m x 50m with and inter-site distance (ISD) of 20 meters is assumed, and the configurations are as follows: SYNC TDD, InH channel model, with 40/100/200 MHz bandwidth. The default TDD frame configuration is the DDDSU, with a 4 symbol TTI, where the special TTI is set to 50% DL transmission and 50% overhead (guard). Only DL is simulated and we use the FTP3 traffic model with a Poisson packet arrival rate. We assume linear minimum mean square error interference rejection and combining receiver (LMMSE-IRC), with a single-user MIMO with a single stream per UE. The results in Sections 2.1 and 2.2 correspond to multi-drop system simulations with 10 drops and a simulation time of 20 seconds. We assume that a UE is satisfied if it reaches at least 95% of the targeted data rate (see Table 1) and a packet delay of maximum 10 ms.
[bookmark: _Ref61523229]Table 1 – Simulation assumptions for Indoor Hotspot deployment with InH channel model for FR1 and FR2.
	Parameter
	Assumed value

	Layout
	120m x 50m, Single layer (indoor floor, open office)
12 cells/TRPs
ISD: 20m

	Channel model
	InH [TR 38.901], TDD, synchronized

	TDD frame structure
	DDDSU

	Carrier frequency
	FR1: 4 GHz
FR2: 30 GHz

	Subcarrier spacing
	FR1: 30 kHz
FR2: 120 kHz

	System bandwidth
	FR1 / FR2: 40 MHz, 100 MHZ, 200 MHz

	DL Traffic model
	· Model: FTP3
· Packet size:  1200 bytes
· Arrival rate:  
FHD: 3020 packets/s (29 Mbps)
4K: 4688 packets/s (45 Mbps)

	BS height
	3m

	UE height
	1.5 m

	BS noise figure
	FR1: 5 dB
FR2: 7 dB

	UE noise figure
	FR1 / FR2: 9 dB

	BS receiver
	LMMSE-IRC

	UE receiver
	LMMSE-IRC

	Channel estimation[footnoteRef:2] [2:  A realistic channel estimation, as agreed in RAN1#103-e, is considered for future simulations. ] 

	Ideal

	UE speed
	3 km/h

	MCS[footnoteRef:3] [3:  MCS values of up to 256QAM in the DL, as agreed in RAN1#103-e, is considered for future simulations.   ] 

	Up to 64QAM in DL

	BS antenna
	· Pattern: Ceiling-mount antenna radiation pattern
· Gain: 5 dBi
· Downtilt: 90°
· Configuration:
FR1: 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (4,4,2,1,1;4,4),
(dH, dV) = (0.5, 0.5)λ


FR2: 2 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (16, 8, 2,1,1;1,1),
(dH, dV) = (0.5, 0.5)

	UE antenna pattern[footnoteRef:4] [4:  A UE antenna pattern for FR2 according to agreements in RAN1#103-e is considered for future simulations. ] 

	· Pattern :
FR1 / FR2 : Omni-directional, 0 dBi,
· Configuration :
FR1 / FR2 : 2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2),
(dH, dV) = (0.5, N/A)λ

	BS Tx power
	FR1: 24 dBm per 20 MHz
FR2: 23 dBm per 80 MHz

	UE Tx max power
	FR1: 23 dBm
FR2: 23 dBm, maximum EIRP 43 dBm

	Scheduler
	SU-MIMO, proportional fairness scheduler in TD and FD

	CSI acquisition
	Periodic CQI on 2 ms period

	PHY processing delay
	PDSCH decoding: 4OFDM symbols

	PDCCH overhead
	0%

	DMRS overhead
	0%

	Target BLER
	10% for first transmission

	Max HARQ transmission
	3


Indoor hotspot performance evaluation in FR1
First, we look at the number of satisfied UEs per cell, i.e., the UEs that reach at least 95% of the targeted data rate of 29 Mbps for FHD video and 45 Mbps for 4K video. Figure 1 shows the mean values for 40 MHz and 100 MHz BW, where it can be seen that for case (a) the data rate can be guaranteed for only 1 UE per cell, and when increasing the BW, in the (b) case, up to 4 UEs can experience the expected rate. When analyzing cases (c) and (d) corresponding to 4K, targeted data rate can be reach by only 1 UE when using 40 MHz and by increasing the BW to 100 MHz, we can see in (d) that up to 4 UEs per cell can be satisfied. That is corresponding to 48 satisfied users in the InH area of 6000 sqm, corresponding one satisfied 5G CG user per 125 sqm.  
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[bookmark: _Ref61446624]Figure 1 – Mean throughput per UE in Mbps with (a) 40 MHz BW and FHD, (b) 100 MHz BW and FHD, (c) 40 MHz BW and 4K, (d) 100 MHz BW and 4K; in an Indoor Hotspot deployment with InH channel model in FR1.

For the packet delay analysis, we refer to Figure 2, where results can be seen as well for 40 MHz and 100 MHz BW and for FHD and 4K. The first thing to highlight is how the delay starts to quickly build up when considering more than 1 UE per cell with 40 MHz and 6 UEs per cell with 100 MHz, both for FHD. With 4K, this significant increase in the delay can be seen with more than 1 UE per cell regardless of the BW. In case (a) an average of 22 ms was experienced for 1 UE per cell, whereas in case (b) an average of 65 ms packet delay was observed when considering 4 UEs per cell. For the 4K cases, in (c) an average packet delay of 300 ms was experienced with only 1 UE per cell, and in case (d) with 4 UEs per cell the average delay was of 270 ms. In most of the considered cases, the average packet delay was much higher than the expected 10 ms for XR applications, showing that fulfilling the XR requirements with a 40 MHz BW can be too challenging for the network; with 100 MHz BW only few UEs (i.e., < 4 UEs per cell) can be supported. 
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[bookmark: _Ref61447520]Figure 2 – Mean packet delay in ms with (a) 40 MHz BW and FHD, (b) 100 MHz BW and FHD, (c) 40 MHz BW and 4K, (d) 100 MHz BW and 4K; in an Indoor Hotspot deployment with InH channel model in FR1.

To look more in detail at the network performance and satisfaction rate, let us refer to Figure 3 where we show, for FHD and 4K, the CDF for the throughput per UE and packet delay with 100 MHz BW, which is the baseline value agreed in RAN1#103-e. With FHD, packet delay for up to 4 UEs per cell can be satisfied in terms of both throughput and latency with a 95% satisfaction rate for each metric. 
With the higher requirements of 4K video resolution, we can see in (c) that the maximum satisfaction rate was of 88% for the throughput with 4 UE per cell; for the packet delay, as shown in (d), with 4 UEs per cell a satisfaction rate of 77% was the highest experienced. This indicates that fewer UEs per cell should be considered when assuming 4K video resolution and 100 MHz in FR1.
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[bookmark: _Ref61449599]Figure 3 – CDFs with 100 MHz BW for (a) throughput per UE with FHD, (b) packet delay with FHD, (c) throughput per UE with 4K, (d) packet delay with 4K; in an Indoor Hotspot deployment with InH channel model in FR1.

Addressing the use of 200 MHz as system BW, which was marked as FFS for FR1 in RAN1#103-e agreements, we show our results for this value in Figure 4. Here we can see that with FHD, when having 8 UEs per cell, all of them can on average experience the expected data rate, with an average delay of 10 ms being guaranteed for up to 5 UEs per cell. With 4K, a maximum of 6 UEs per cell can be supported while guarantying the offered data rate; for the packet delay, the minimum value reached with 4 UEs per cell was 17 ms, which indicates that under our current simulation assumptions with 4K, fewer UEs per cell should be considered.
From these results, we can conclude that for CG in FR1 and an Indoor Hotspot deployment, it is best to assume system BW values of and/or above 100MHz; for this particular value, a satisfaction rate for the throughput and delay of at least 95% can be achieved for up to 4 UEs per cell with FHD, whereas results show that with 4K a lower number of CG UEs (i.e., < 4 UEs per cell) would have to be assumed to reach the expected user experience. 
For 200 MHz system BW, up to 5 UEs per cell can be expected to be fully satisfied when using FHD, while for 4K less than 4 UEs per cell would have to be considered. We can also see that in all cases the main limitation in performance comes from the tight requirements of latency for XR applications. Table 2 summarizes the results obtained in terms of number of satisfied UEs for FR1 in an Indoor Hotspot deployment. Note that these results are obtained for a rather standard NR setting without any particular optimizations for the considered CG services.   
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[bookmark: _Ref61449779]Figure 4 – Mean values assuming 200 MHz BW for (a) throughput per UE with FHD, (b) packet delay with FHD, (c) throughput per UE with 4K, (d) packet delay with 4K; in an Indoor Hotspot deployment with InH channel model in FR1.

[bookmark: _Ref61497545]Table 2 – Summary of results for number of satisfied UEs for considered CG scenarios assuming an Indoor Hotspot deployment in FR1.

	System BW
	Video resolution
	# satisfied UEs for throughput with a minimum of 95% satisfaction rate 
(A)
	# satisfied UEs for packet delay with a minimum of 95% satisfaction rate 
(B)
	min(A,B)

	40 MHz
	FHD
	1
	0
	0

	
	4K
	1
	0
	0

	100 MHz
	FHD
	4
	4
	 4

	
	4K
	< 4
	< 4
	< 4

	200 MHz
	FHD
	8
	5
	5

	
	4K
	6
	< 4
	< 4


Observation 1: in FR1, with a system BW of 100 MHz, a maximum of 4 CG UEs per cell can be supported with FHD and less than 4 UEs per cell with 4K. When BW is increased to 200 MHz, an extra UE per cell can be supported with FHD, whereas for 4K such number of UEs per cell is also below 4.
Observation 2: in FR1, having a system BW of 40 MHz does not allow to support CG UEs for neither of the video resolutions considered.   
Indoor hotspot performance evaluation in FR2
For our FR2 analysis, Figure 5 shows the mean throughput per UE for FHD and 4K and with 40 MHz and 100 MHz system BW. In (a) we can see that the targeted throughput of 29 Mbps can be reached when having up to 2 UEs per cell; when the BW is increased to 100 MHz with FHD, we can see in (b) that the offered data rate is met by up to 5 UEs per cell. Considering a 4K video resolution with 45 Mbps rate, only 1 UE per cell can be satisfied with a 40 MHz BW and with 100 MHz BW, as shown in case (d), up to 4 UEs per call can be supported while guarantying the expected rate. 
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[bookmark: _Ref61473348]Figure 5 – Mean throughput per UE in Mbps with (a) 40 MHz BW and FHD, (b) 100 MHz BW and FHD, (c) 40 MHz BW and 4K, (d) 100 MHz BW and 4K; in an Indoor Hotspot deployment with InH channel model in FR2.

For the transmission delay analysis, we refer to Figure 6; in case (a) an average delay of 19 ms was experienced with 1 UE per cell. For case (b), the wider BW allows to have up to 4 UEs per cell with an average of 0.5 ms of packet delay. When analyzing cases (c) and (d), corresponding to a 4K video resolution, in the former, an average delay of 21 ms with 1 UE per cell was observed; in the latter, the average delay with 4 UEs per cell is 176 ms. Like in the equivalent cases with FR1, the same behavior was observed for the latency in FR2, with average packet delays higher than the one required for XR. Although with a 40 MHz BW, FR2 offers lower delays than FR1, it would still be challenging for the network to support XR with such setting. Increasing the BW to 100 MHz naturally improves the network performance, although no more than 4 UEs per cell can be supported in the best case scenario.
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[bookmark: _Ref61476032]Figure 6 – Mean packet delay in ms with (a) 40 MHz BW and FHD, (b) 100 MHz BW and FHD, (c) 40 MHz BW and 4K, (d) 100 MHz BW and 4K; in an Indoor Hotspot deployment with InH channel model in FR2.

Following the same approach used for FR1, we present in Figure 7 the CDFs for throughput per UE and packet delay considering a BW of 100 MHz, although no agreement has yet been made regarding the baseline system BW in FR2 XR deployments. For FHD, (a) shows us that up to 4 UEs per cell can be supported while guaranteeing a UE throughput satisfaction above 95%, and (b) shows that also for 4 UEs a delay equal or below 10 ms can be reached. For 4K, we can see from (c) that the expected throughput was reached when having 4 UEs per cell, while when looking at the packet delay in (d), 86% of the UEs experienced a delay equal or below 10 ms when having 4 UEs per cell. 
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[bookmark: _Ref61489864]Figure 7 – CDFs with 100 MHz BW for (a) throughput per UE with FHD, (b) packet delay with FHD, (c) throughput per UE with 4K, (d) packet delay with 4K; in an Indoor Hotspot deployment with InH channel model in FR2.

In Figure 8 we present our results when considering a 200 MHz system BW. For FHD, we see in (a) that the targeted rate was achieved for all cases, meaning that at least 8 UEs per cell can be supported under corresponding assumptions; for the packet delay, we see in (b) that values below 10 ms can be guaranteed for up to 7 UEs per cell. For 4K, (c) shows us that a maximum of 6 UEs per cell is supported with all UEs reaching the expected throughput; regarding the delay with 4K, (d) shows that values below 10 ms were achieved with up to 5 UEs per cell. 
In general, a higher performance was achieved for the deployment in FR2 vs FR1, indicating that the use of the BS antenna configuration as listed in Table 1 results beneficial in indoor scenarios. The behaviour though, is highly similar for both frequency ranges: the main limitation for satisfying UEs comes from the delay. When using 40 MHz BW with FHD, results showed that the minimum average packet delay was always above 10 ms; increasing the BW to 100 MHz helped decreasing the delay and hence allowing to fully satisfy (throughput and delay) up to 4 UEs per cell for FHD. For 4K, fewer UEs per cell (i.e., < 4 UEs per cell) would have to be considered to have fully satisfied users. When setting a BW value of 200 MHz, results start to be more promising, with up to 7 fully satisfied UEs per cell for FHD and 5 UEs per cell for 4K. Table 3 summarizes the results obtained in terms of number of satisfied UEs for FR2 in an Indoor Hotspot deployment.   
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[bookmark: _Ref61491589]Figure 8 – Mean values assuming 200 MHz BW for (a) throughput per UE with FHD, (b) packet delay with FHD, (c) throughput per UE with 4K, (d) packet delay with 4K; in an Indoor Hotspot deployment with InH channel model in FR2.

[bookmark: _Ref61496672]Table 3 – Summary of results for number of satisfied UEs for considered CG scenarios assuming an Indoor Hotspot deployment in FR2.
	System BW
	Video resolution
	# satisfied UEs for throughput with a minimum of 95% satisfaction rate 
(A)
	# satisfied UEs for packet delay with a minimum of 95% satisfaction rate 
(B)
	min(A,B)

	40 MHz
	FHD
	2
	0
	0

	
	4K
	1
	0
	0

	100 MHz
	FHD
	5
	4
	4

	
	4K
	4
	< 4
	< 4

	200 MHz
	FHD
	8
	7
	7

	
	4K
	6
	5
	5



Observation 3: in FR2, with a system BW of 100 MHz, a maximum of 4 CG UEs per cell can be supported with FHD and less than 4 UEs per cell with 4K. When BW is increased to 200 MHz, up to 7 UEs per cell can be supported with FHD, whereas for 4K up to 5 UEs per cell can be supported.
Observation 4: in FR2, having a system BW of 40 MHz does not allow to support CG UEs for neither of the video resolutions considered. 
Observation 5: FR2 offers a better performance in Indoor Hotspot scenarios than FR1 for system BW values of 100 MHz and 200 MHz.
Observation 6: packet delay was the main limitation when estimating the number of satisfied UEs for all considered cases.
Conclusion
In this contribution, we have presented initial CG system-level performance results for FHD and 4K video resolution services, considering both FR1 and FR2 for InH. Following observations are drawn:
Observation 1: in FR1, with a system BW of 100 MHz, a maximum of 4 CG UEs per cell can be supported with FHD and less than 4 UEs per cell with 4K. When BW is increased to 200 MHz, an extra UE per cell can be supported with FHD, whereas for 4K such number of UEs per cell is also below 4.
Observation 2: in FR1, having a system BW of 40 MHz does not allow to support CG UEs for neither of the video resolutions considered.   
Observation 3: in FR2, with a system BW of 100 MHz, a maximum of 4 CG UEs per cell can be supported with FHD and less than 4 UEs per cell with 4K. When BW is increased to 200 MHz, up to 7 UEs per cell can be supported with FHD, whereas for 4K up to 5 UEs per cell can be supported.
Observation 4: in FR2, having a system BW of 40 MHz does not allow to support CG UEs for neither of the video resolutions considered. 
Observation 5: FR2 offers a better performance in Indoor Hotspot scenarios than FR1 for system BW values of 100 MHz and 200 MHz.
Observation 6: packet delay was the main limitation when estimating the number of satisfied UEs for all considered cases.
The reported performance results will be further refined as the remaining open issues for XR/CG simulations are agreed, and hence will be updated in line with such agreements.

References
[1] RP-201145 Revised SID on XR Evaluations for NR, RAN#88
[2] R1-2100724 On Traffic Model for XR study, RAN1#104-e

image1.png
Mean throughput per UE [Mbps]

FHD - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel4,
UEsPerCel5,





image2.png
Mean throughput per UE [Mbps]

FHD - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image3.png
Mean throughput per UE [Mbps]

4K - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel4,
UEsPerCel5,





image4.png
&
5
=
w
=}

2

3

8
=

4K - 100 MHz BW

10

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image5.png
Mean packet delay [ms]

2000

1750

1500

1250

1000

750

500

250

FHD - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel:4,
UEsPerCel5,





image6.png
Mean packet delay [ms]

7000

6000

FHD - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image7.png
Mean packet delay [ms]

3000

2500

2000

1500

1000

4K - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel:4,
UEsPerCel5,





image8.png
Mean packet delay [ms]

10000

8000

4K - 100 MHz BW

UEsPerCel4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image9.png
CDF

10

FHD - 100 MHz BW

08

06

04

02

00

UEsPerCel4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,

10 15 2
Throughput per UE [Mbps]

2%





image10.png
CDF

10

08

06

04

02

00

FHD - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,

10° 10' 102 10°
Packet delay [ms]

10




image11.png
CDF

10

08

06

04

02

00

4K - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,

10

2 0
Throughput per UE [Mbps]





image12.png
CDF

10

08

06

04

02

00

4K - FHD 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCel7,
UEsPerCel8,

10°

10' 102 10° 10¢
Packet delay [ms]





image13.png
Mean throughput per UE [Mbps]

2%

15

10

FHD - 200 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image14.png
160

140

120

100

Mean packet delay [ms]

FHD - 200 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image15.png
8 & 8

8

Mean throughput per UE [Mbps]

4K - 200 MHz BW

mm UEsPerCeli4,
W= UEsPerCell5,
W UEsPerCell6,
= UEsPerCell7,

UEsPerCel8,





image16.png
Mean packet delay [ms]

4K - 200 MHz BW

5000 . UEsPerCell4,
- UEsPerCell5,
m— UEsPerCell6,
= UEsPerCell7,

4000 . UEsPerCells,

2000 [

1000





image17.png
Mean throughput per UE [Mbps]

FHD - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel4,
UEsPerCel5,





image18.png
Mean throughput per cal [Mbps]

FHD - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image19.png
&
5
=
w
=}

2

H

8
=

4K - 40 MHz BW

8

2

8

3

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel:4,
UEsPerCel5,





image20.png
&
5
=
w
=}

2

H

8
=

4K - 100 MHz BW

g

2

8

3

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image21.png
Mean packet delay [ms]

FHD - 40 MHz BW

UEsPerCel:1,
UEsPerCel2,
UEsPerCel3,
UEsPerCel4,
UEsPerCel5,

2000

1500

1000





image22.png
Mean packet delay [ms]

7000

6000

FHD - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image23.png
Mean packet delay [ms]

4K - 40 MHz BW

3500 m— UEsPerCell,
- UEsPerCell2,
m— UEsPerCell3,

3000 = UEsPerCell4,
m— UEsPerCel5,

2500

- ] - - -

- - - - -

- - - -





image24.png
Mean packet delay [ms]

10000

8000

4K - 100 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image25.png
CDF

10

08

06

04

02

00

FHD - 100 MHz BW

UEsPerCel4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,

10

15 2
Throughput per UE [Mbps]





image26.png
FHD - 100 MHz BW

CDF

UEsPerCel4,

—— UEsPerCell5,
—— UEsPerCell,
—— UEsPerCell7,
—— UEsPerCell8,

10-* 10° 10' 102 10° 10¢
Packet delay [ms]





image27.png
CDF

10

08

06

04

02

00

4K - 100 MHz BW

UEsPerCel4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,

10

2 £
Throughput per UE [Mbps]





image28.png
4K - 100 MHz BW

10
—— UEsPerCell4,
—— UEsPerCells,
—— UEsPerCelrs,
08 1" —— UEsPerCell7,
—— UEsPerCells,
06
w
=]
<]
04
02
00

107 10°

10' 102
Packet delay [ms]

10°

10¢





image29.png
Mean throughput per UE [Mbps]

2%

15

10

FHD - 200 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image30.png
Mean packet delay [ms]

10

FHD - 200 MHz BW

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image31.png
Mean throughput per cal [Mbps]

4K - 200 MHz BW

8
i

UEsPerCel:4,
UEsPerCel5,
UEsPerCel6,
UEsPerCell7,
UEsPerCel8,





image32.png
Mean packet delay [ms]

4K - 200 MHz BW

5000 - UEsPerCeld,
. UEsPerCells,
. UEsPerCells,

00 = UEsPerCell,
. UEsPerCells,

o [ ]

2000

1000





