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1 Introduction
This document presents further updated system-level simulation results for SATD from [1]. The simulation assumptions and methodology are following TR25.863 text proposal [2]. 
2 Simulation parameters
Detailed simulation parameters are listed in Appendix. All scenarios are simulated under 1% residual BLER for outer loop power control and RoT target 6dB. Only inter-site distance 1 km case simulations are provided. Note that a decoding SNR back-off is set to value of 0dB, which means modeling no receiver loss. The practical antenna switching algorithm has assumed that an enforced antenna switch occur every 14th frame.
3 System Simulation Results

Table 1 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the different user densities for a PA3 channel when the inter-site distance is 1 km.  The relative numbers are presented with respect to baseline case (without transmit diversity).
Table 1: Average user data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km.
	Average data rates

	Algorithms
	Average number of users per cell
	Comments

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	2114 
	1864 
	1787 
	942 
	395 
	
	

	Genie [kbps]
	2162 
	1944 
	1986 
	1127 
	471 
	
	

	Practical [kbps]
	2125 
	1895 
	1870 
	1022 
	426 
	
	

	Gain with Genie [%]
	2.36 
	4.48 
	11.11 
	19.54 
	19.41 
	
	

	Gain with Practical [%]
	0.56 
	1.70 
	4.58 
	8.38 
	7.83 
	
	

	10th percentile user data rates

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	1720 
	1193 
	1173 
	473 
	261 
	
	

	Genie [kbps]
	1762 
	1273 
	1498 
	708 
	348 
	
	

	Practical [kbps]
	1745 
	1251 
	1324 
	537 
	287 
	
	

	Gain with Genie [%]
	2.44 
	6.71 
	27.71 
	49.68 
	33.33 
	
	

	Gain with practical [%]
	1.45 
	4.86 
	12.87 
	13.53 
	9.96 
	
	

	Average transmit power

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [dBm]
	2.17 
	2.18 
	1.77 
	0.37 
	-2.38 
	
	

	Gain with Genie [dB]
	1.69 
	1.70 
	1.62 
	1.03 
	1.22 
	
	

	Practical gain with  [dB]
	1.01 
	1.01 
	0.97 
	0.66 
	0.70 
	
	


Table 2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the different user densities in a VA30 channel when the inter-site distance is 1 km. The relative numbers are presented with respect to the baseline case (without transmit diversity).
Table 2: Average user data rates (in kbps), 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1 km.
	Average data rates

	Algorithms
	Average number of users per cell
	Comments

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	1837 
	1565 
	1528 
	774 
	324 
	
	

	Genie [kbps]
	1857 
	1592 
	1578 
	810 
	338 
	
	

	Practical [kbps]
	1836 
	1571 
	1542 
	788 
	329 
	
	

	Gain with Genie [%]
	1.09 
	1.73 
	3.27 
	4.65 
	4.32 
	
	

	Gain with Practical [%]
	-0.05 
	0.38 
	0.92 
	1.81 
	1.54 
	
	

	10th percentile user data rates

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	1308 
	834 
	808 
	391 
	219 
	
	

	Genie [kbps]
	1324 
	861 
	885 
	436 
	236 
	
	

	Practical [kbps]
	1312 
	846 
	839 
	407 
	227 
	
	

	Gain with Genie [%]
	1.22 
	3.24 
	9.53 
	11.51 
	7.76 
	
	

	Gain with Practical [%]
	0.31 
	1.44 
	3.84 
	4.09 
	3.65 
	
	

	Average transmit power

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [dBm]
	3.04 
	2.60 
	2.19 
	0.19 
	-2.67 
	
	

	Genie [dB]
	0.75 
	0.73 
	0.67 
	0.59 
	0.63 
	
	

	Practical [dB]
	0.50 
	0.49 
	0.46 
	0.40 
	0.43 
	
	


Table 3 presents the average user data rates, 10th percentile user data rates and average transmit power for the different user densities in a PA3 channel when the second antenna is associated with a long-term antenna imbalance of -4dB.
Table 3: Average user data rates, 10th percentile user data rates and average transmit power for the different user densities in a PA3 channel when the second antenna is associated with a long term antenna imbalance of -4dB.
	Average data rates 

	Algorithms
	Average number of users per cell
	Comments

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	2114 
	1864 
	1787 
	942 
	395 
	
	

	Genie [kbps]
	
	
	
	
	
	
	

	Practical [kbps]
	2084 
	1827 
	1735 
	898 
	367 
	
	

	Gain with Genie [%]
	
	
	
	
	
	
	

	Gain with Practical [%]
	-1.39 
	-1.96 
	-2.99 
	-4.75 
	-6.90 
	
	

	10th percentile user data rates 

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [kbps]
	1727 
	1185 
	1182 
	457 
	261 
	
	

	Genie [kbps]
	
	
	
	
	
	
	

	Practical [kbps]
	1685 
	1157 
	1114 
	421 
	247 
	
	

	Gain with Genie [%]
	
	
	
	
	
	
	

	Gain with Practical [%]
	-2.01 
	-2.98 
	-5.07 
	-10.97 
	-5.36 
	
	

	Average transmit power 

	
	0.25
	0.5
	1
	2
	4
	10
	

	Baseline [dBm]
	2.17 
	2.18 
	1.77 
	0.37 
	-2.38 
	
	

	Genie Gain  [dB]
	
	
	
	
	
	
	

	Practical Gain [dB]
	-0.26 
	-0.21 
	-0.16 
	-0.13 
	-0.21 
	
	


4 Conclusion
The simulation results in this document do not consider receiver loss. 

For simulation scenarios with an ISD of 1km, 2D antenna pattern, a 0dB long-term antenna imbalance, depending on the user load, for switched antenna diversity applying practical algorithm:

In a PA3 channel:
- Gain in average user throughput ranged from 0.56% to 8.38%
- Gain in 10 percentile user throughput ranged from 1.45% to 13.53%
- Reduction in UE transmit power ranged from 0.66dB to 1.01dB
In a VA30 channel:
- Gain in average user throughput ranged from -0.05% to 0.81%
- Gain in 10 percentile user throughput ranged from 0.31% to 4.09%
- Reduction in UE transmit power ranged from 0.4dB to 0.5dB
For simulation scenarios with an ISD of 1km, 2D antenna pattern, a -4dB long-term antenna imbalance, depending on the user load, for switched antenna diversity applying practical algorithm:

In a PA3 channel:
- Gain in average user throughput ranged from -6.9% to -1.39%
- Gain in 10 percentile user throughput ranged from -2.91% to -10.07%
- Reduction in UE transmit power ranged from -0.26dB to -0.13dB
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6 Appendix: System-level simulation parameters
	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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	Channel Model
	PA3, VA30

	Penetration loss [dB]
	10

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.25, 0.5, 1, 2, 4 (Best effort data)

	NodeB Receiver
	Rake (2 antennas per cell)

	Channel Estimation
	Realistic – 3 slot filtering

	UL TPC Generation
	Based on 1 slot received signal energy of the intended UE.

	Uplink HARQ
	2ms TTI, Max # of transmission =4, Target Residual BLER = 1%

	Closed Loop Power Control Delay
	2 slots

	UL TPC Error Rate [%] 
	4

	Long term antenna imbalance [dB]
	0, -4

	Short-term antenna imbalance [dB]
	Gaussian distribution with 
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	UE Tx Antenna Correlation
	0

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair
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