Page 1
3GPP TSG-RAN WG1 #79	R1-144669
San Francisco, USA, 17th – 21th Nov 2014
Source: 	Intel Corporation
Title:                     	System Evaluation of Rel-12 Systems with 3D Channel Model
[bookmark: Source]Agenda item:	    6.3.3.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
In RAN1 #78bis meeting, it has been agreed to start the first simulation campaign to evaluate Rel-12 DL MIMO system performance with the latest 3D channel model [1]. In this contribution, we report system throughput of Rel-12 DL MIMO systems using the agreed simulation assumptions in [2]. Antenna down-tilt for each scenario is further discussed and determined in email discussion [70bis-18].
2 [bookmark: _Ref402555838]User Throughput of Rel-12 DL MIMO
In this section we report the system-level throughput results for UMa and UMi scenarios. For UMa scenario, both 500m and 200m ISD are simulated. For UMi and UMa with 200m ISD, 3.5GHz carrier frequency is simulated in addition to 2GHz carrier frequency. We use FTP traffic model 1 and 500k bytes packet size to simulate the system throughput. Different packet arrival rates have been selected in simulations to cover three resource utilization values of interests: 20%, 50% and 70%. The complete simulation parameters follow the agreements in [2] and the down-tilt values follow the harmonized value of the email discussion [70bis-18].
Table 1: FTP Throughput for UMa (500m ISD) 2GHz, 100 degree down-tilt


Table 2: FTP Throughput for UMa (200m ISD) 2GHz, 104 degree down-tilt


Table 3: FTP Throughput for UMa (200m ISD) 3.5GHz, 104 degree down-tilt

Table 4: FTP Throughput for UMi (200m ISD) 2GHz, 100 degree down-tilt


Table 5: FTP Throughput for UMi (200m ISD) 3.5GHz, 100 degree down-tilt


Observation1: The FTP traffic load 1.5, 3 and 4 packets/sec/cell result in 20%, 50% and 70% resource utilization roughly for the Rel-12 DL MIMO performance in all FD-MIMO scenarios.
Observation2: For a given antenna down-tilting, UMa scenario provides higher system throughput and lower system load comparing to UMi scenario. One possible reason is that the fixed vertical narrow beam in the UMi scenario provides relatively poorer coverage for UEs on the high floors comparing to UMa scenario.
3 Clarification of Simulation Assumptions
In [2] three target resource utilizations have been selected for FTP simulations, which are 20% RU, 50% RU and 70% RU. From the simulation results provided in section 2, the target resource utilizations roughly corresponds to FTP traffic loads 1.5, 3 and 4 in all scenarios for Rel-12 DL MIMO user throughput. For future FD-MIMO evaluations, we recommend simulating these three FTP traffic arrival rates instead of the three target resource utilization for easier calibration of the results as well as quantifying the throughput gains of any advanced beamforming algorithms. This is due to the fact that the system throughput gain for one advanced beamforming algorithm can be either quantified by using the improved user throughput and reduced resource utilization of the same FTP traffic load or using the increased FTP traffic load for the same resource utilization ratio. However, using the latter methodology can significantly increase the simulation length especially for the advanced beamforming algorithm and high resource utilization ratio.
Recommendation: We recommend to simulate FD-MIMO enhancements using FTP traffic load corresponding to 20%, 50% and 70% resource utilization in Rel-12 DL MIMO user throughput for better calibrating and improved simulation efficiency.
4 Conclusion
In this contribution, we present our phase one simulation results using FTP traffic model one. We have followed the agreed simulation assumptions and tested FTP traffic load to cover 20%, 50% and 70% resource utilization ratios. We have simulated both UMa and UMi scenarios. From the simulation results, we have below observations and recommendation for the following 3D-MIMO SI work:
Observation1: The FTP traffic load 1.5, 3 and 4 packets/sec/cell result in 20%, 50% and 70% resource utilization roughly for the Rel-12 DL MIMO performance in all FD-MIMO scenarios.
Observation2: For a given antenna down-tilting, UMa scenario provides higher system throughput and lower system load comparing to UMi scenario. One possible reason is that the fixed vertical narrow beam in the UMi scenario provides relatively poorer coverage for UEs on the high floors comparing to UMa scenario.
[bookmark: _GoBack]Recommendation: We recommend to simulate FD-MIMO enhancements using FTP traffic load corresponding to 20%, 50% and 70% resource utilization in Rel-12 DL MIMO user throughput for better calibrating and improved simulation efficiency.
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image1.emf
FTP_Load(pkt/sec/cell) 1 1.5 2 2.5 3 3.5 4

5%-ile_UPT_(kbps) 12500 11236 6462.04 6814.31 5270.09 4149.38 2824.86

50%-ile_UPT_(kbps) 35398.2 27210.9 20942.4 19230.8 16260.2 12779.6 10810.8

mean_UPT_(kbps) 36366.7532087.1625395.3422764.6220189.8216262.0913363.96

Resource_Utilization 0.116 0.197 0.32 0.409 0.506 0.647 0.736


Microsoft_Excel_Worksheet1.xlsx
uma_2GHz

		FTP_Load(pkt/sec/cell)		1		1.5		2		2.5		3		3.5		4

		5%-ile_UPT_(kbps)		12500		11236		6462.04		6814.31		5270.09		4149.38		2824.86

		50%-ile_UPT_(kbps)		35398.2		27210.9		20942.4		19230.8		16260.2		12779.6		10810.8

		mean_UPT_(kbps)		36366.749		32087.161		25395.339		22764.615		20189.815		16262.093		13363.963

		Resource_Utilization		0.116		0.197		0.32		0.409		0.506		0.647		0.736






image2.emf
FTP_Load(pkt/sec/cell) 1 1.5 2 2.5 3 3.5 4

5%-ile_UPT_(kbps) 12945 11661.8 7707.13 6240.25 6745.36 4975.12 3347.28

50%-ile_UPT_(kbps) 39215.7 28571.4 22222.2 17937.2 17167.4 13888.9 10498.7

mean_UPT_(kbps) 37830.9531946.8125876.5221067.2820947.8417367.7613163.48

Resource_Utilization 0.106 0.202 0.294 0.42 0.501 0.598 0.727


Microsoft_Excel_Worksheet2.xlsx
uma2_2GHz

		FTP_Load(pkt/sec/cell)		1		1.5		2		2.5		3		3.5		4

		5%-ile_UPT_(kbps)		12945		11661.8		7707.13		6240.25		6745.36		4975.12		3347.28

		50%-ile_UPT_(kbps)		39215.7		28571.4		22222.2		17937.2		17167.4		13888.9		10498.7

		mean_UPT_(kbps)		37830.945		31946.814		25876.515		21067.282		20947.835		17367.758		13163.484

		Resource_Utilization		0.106		0.202		0.294		0.42		0.501		0.598		0.727






image3.emf
FTP_Load(pkt/sec/cell) 1 1.5 2 2.5 3 3.5 4

5%-ile_UPT_(kbps) 13888.9 12422.4 8474.58 5917.16 5405.41 4618.94 2689.98

50%-ile_UPT_(kbps) 38095.2 31250 23121.4 18957.3 14285.7 12195.1 10869.6

mean_UPT_(kbps) 35978.0132709.3826679.9422606.3317790.3915818.7613780.82

Resource_Utilization 0.115 0.184 0.3 0.406 0.53 0.639 0.703


image4.emf
FTP_Load(pkt/sec/cell) 1 1.5 2 2.5 3 3.5 4

5%-ile_UPT_(kbps) 9925.56 10498.7 8196.72 6482.98 5089.06 4028.2 2958.58

50%-ile_UPT_(kbps) 32786.9 28169 22598.9 19900.5 15873 13468 10230.2

mean_UPT_(kbps) 34487.8931175.8926945.2723234.2119944.4717202.5812931.47

Resource_Utilization 0.131 0.195 0.294 0.407 0.511 0.624 0.763


Microsoft_Excel_Worksheet3.xlsx
umi_2GHz

		FTP_Load(pkt/sec/cell)		1		1.5		2		2.5		3		3.5		4

		5%-ile_UPT_(kbps)		9925.56		10498.7		8196.72		6482.98		5089.06		4028.2		2958.58

		50%-ile_UPT_(kbps)		32786.9		28169		22598.9		19900.5		15873		13468		10230.2

		mean_UPT_(kbps)		34487.89		31175.892		26945.266		23234.212		19944.472		17202.582		12931.472

		Resource_Utilization		0.131		0.195		0.294		0.407		0.511		0.624		0.763






image5.emf
FTP_Load(pkt/sec/cell) 1 1.5 2 2.5 3 3.5 4

5%-ile_UPT_(kbps) 10471.2 10362.7 7233.27 5873.72 4329 4228.33 2560.82

50%-ile_UPT_(kbps) 31007.8 28169 19802 19230.8 14814.8 12903.2 10025.1

mean_UPT_(kbps) 33731.0431886.8824260.04 22007.618429.0816772.1912903.11

Resource_Utilization 0.128 0.199 0.338 0.429 0.552 0.629 0.762


Microsoft_Excel_Worksheet4.xlsx
umi_3.5GHz

		FTP_Load(pkt/sec/cell)		1		1.5		2		2.5		3		3.5		4

		5%-ile_UPT_(kbps)		10471.2		10362.7		7233.27		5873.72		4329		4228.33		2560.82

		50%-ile_UPT_(kbps)		31007.8		28169		19802		19230.8		14814.8		12903.2		10025.1

		mean_UPT_(kbps)		33731.038		31886.877		24260.038		22007.597		18429.082		16772.19		12903.114

		Resource_Utilization		0.128		0.199		0.338		0.429		0.552		0.629		0.762






