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1 Introduction

In RAN#66, a new study on possible additional configuration for LTE TDD is approved [1]. In RAN#67, two sets of simulation configurations for both co-existence and performance evaluations are approved [2]. Based on these configurations, in this contribution, we will provide some performance simulation results in performance evaluation set 1.
2 Discussion

2.1 Simulation assumptions
According to the agreement scenario for performance evaluation set 1, SCE scenario 2a from 36.872 is used. 1 small cell cluster with 4 small cells is dropped randomly within a macro cell geographical area. Carrier frequency of PCell(Macro Cell) is 2.0GHz and SCell is operated in 3.5GHz. Bandwidth is 10MHz. 
We focus on the comparison of case 1 and case 2 in SCell and assume the ratio of CA and non-CA capable UEs is 1:0. It is also assumed that all data is scheduled in SCell. This means that the simulation results provide the upper bound downlink UPT gain of new 10:0:0 configuration. All simulation assumptions are also listed in Appendix.
2.2 Simulation results
Simulation results in heavy load scenario are provided in Table 1. When the traffic loads are above 80%, the mean UPT gain of 10:0:0 is about 10%~15%. 
Table 1 Simulation results in heavy load scenario
	
	Configuration
	8:1:1
	10:0:0
	8:1:1
	10:0:0
	8:1:1
	10:0:0

	UPT DL CDF

[Mbps]
	5%
	0.80
	0.86
	0.81
	0.88
	0.82
	0.91

	
	50%
	1.97
	2.13
	2.07
	2.32
	2.13
	2.64

	
	95%
	11.33
	13.4
	12.91
	14.2
	14.22
	15.8

	
	Mean
	3.5401
	3.9124
	3.7011
	4.2790
	4.1233
	4.7958

	
	RU
	86.41%
	85.86%
	85.70%
	84.58%
	84.40%
	82.99%

	
	𝜆
	2.5
	2
	1.5


As a comparison, we also give the simulation results in light load and medium load scenario in Table 2. In light load scenario, the mean UPT gain of 10:0:0 is about 9.8%. When the traffic load increases from 10%-20% to 45%-70%, the mean UPT gain of 10:0:0 is about 13%.
Table 2 Simulation results in light load and medium load scenario

	
	Configuration
	8:1:1
	10:0:0
	8:1:1
	10:0:0
	8:1:1
	10:0:0

	UPT DL CDF

[Mbps]
	5%
	1.34
	1.36
	1.83
	2.14
	5.85
	6.92

	
	50%
	5.24
	5.93
	8.90
	12.04
	24.2
	27.21

	
	95%
	24.2
	27.39
	25.1
	28.26
	25.3
	28.37

	
	Mean
	7.9421
	8.9288
	12.1704
	13.8195
	21.0694
	23.1480

	
	RU
	70.29%
	65.52%
	53.79%
	45.17%
	17.07%
	10.80%

	
	𝜆
	0.5
	0.3
	0.1


Observation 1: Comparing with 8:1:1 configuration, the upper bound mean UPT gain of new 10:0:0 configuration is about 10%-15%.
Conclusion
In this contribution, we give the simulation results of downlink UPT performance of 8:1:1 and 10:0:0 configurations in performance evaluation set 1. Since we only focus on SCell and all UE are CA capable UE, the simulation results provide an upper bound UPT performance gain of 10:0:0 configuration. The observation is that 
Observation 1: Comparing with 8:1:1 configuration, the upper bound mean UPT gain of new 10:0:0 configuration is about 10%-15%.
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	Macro cell
	Small cell

	Layout
	Hexagonal grid, 3 sectors per site, case 1
Both 19 Macro sites and 7 Macro sites can be used. Companies should indicate whether 19 or 7 sites are used when presenting the results.
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Clusters uniformly random within macro geographical area; small cells uniformly random dropping within cluster area

	System bandwidth per carrier
	10MHz
	10MHz

	Carrier frequency 
	2.0GHz
	3.5GHz

	Carrier number
	1
	1

	Total BS TX power (Ptotal per carrier)
	46dBm
	24dBm 

	Distance-dependent path loss
	ITU UMa[referring to Table B.1.2.1-1 in TR36.814], with 3D distance between an eNB and a UE applied
Working assumption is that 3D distance is also used for:

break point distance

LOS probability
	ITU Umi [referring to Table B.1.2.1-4 in TR36.814] with 3D distance between an eNB and a UE applied
Working assumption is that 3D distance is also used for:

break point distance

LOS probability

	Penetration
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)
	For outdoor UEs:0dB
For indoor UEs: 23dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB distance) ] for each link)


	Shadowing
	ITU UMa according to Table A.1-1 of 36.819
Working assumption is that 3D distance is used for shadowing correlation distance
	ITU UMi[referring to Table B.1.2.1-1 in TR36.814]
Working assumption is that 3D distance is used for shadowing correlation distance

	Antenna pattern
	3D,  referring to TR36.819
	2D Omni-directional is baseline; directional  antenna is not precluded

	Antenna Height: 
	25m
	10m

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	17 dBi 
	5 dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa according to Table A.1-1 of 36.819
	 ITU Umi

	Antenna configuration
	2Tx2Rx in DL, Cross-polarized

	Number of clusters/buildings per macro cell geographical area
	1

	Number of small cells per cluster
	4

	Number of small cells per Macro cell
	4

	Number of UEs 
	60 UEs per macro cell geographical area are recommended when FTP model 3 is used

	UE dropping
	Baseline: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m
	

	Minimum distance (2D distance)
	Small cell-small cell: 20m

	
	Small cell-UE: 5m

	
	Macro –small cell cluster center: 105m

	
	Macro – UE : 35m
	

	
	cluster center-cluster center: 2*Radius for small cell dropping in a cluster

	Traffic model
	
FTP Model 3: based on FTP model 2 with the exception that packets for the same UE arrive according to a Poisson process and the transmission time of a packet is counted from the time instance it arrives in the queue

0.5Mbytes file size.
The offered traffic is generated per macro cell geographical area when FTP model 1 is used.

	UE receiver
	MMSE-IRC as baseline

	UE noise figure
	9dB

	UE speed
	3km/h

	Cell selection criteria
	RSRP based Scell(small cell) association

	Network synchronization
	Synchronized

	Backhaul assumptions
	Ideal backhaul

	Performance metrics
	Mean, 5%/50%/95% UPT
SCell only

	Ratio of CA and non-CA capable UE 
	1:0

	Channel reciprocity and sounding error modeling


	Sounding error not modelled
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