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1. Introduction
This contribution is a TP to TR25.863 based on [1] and [2]. 
2

Text Proposal
--------------------------------------------- Start of altered section  ------------------------------------------
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TD RP-090987: "Proposed SI on Uplink Transmit Diversity for HSPA"

[
[3]
A. Papoulis, “Probability, Random variables and Stochastic processes”, 4th edition, McGraw-Hill

[4]
D. Tse, P. Viswanath, “Fundamentals of wireless communication”, Cambridge University Press, 2005

 [5]
A.M. Tulino, S. Verdú , “Random matrix theory and wireless communications”, Now Publishers Inc, 2004

[6]
R1-094982, “Algorithm descriptions for UL Tx diversity for HSPA”, Ericsson, ST-Ericsson, RAN1#59.
[7]
R1-100589, “Link level simulation results for UL Tx Div on HSUPA”, Magnolia Broadband Inc, RAN1#59bis.
[8]
R1-101006, “Text Proposal of Beam-forming algorithm for UL Tx Div on HSPA”, Magnolia Broadband Inc, RAN1#60
[9]
R1-101611, “HSPA Uplink Tx Diversity – Link Level Simulation Results”, Icera Inc, RAN1#60. 

[10]
R1-100594, “Validation of the approach used for determining the short-term antenna imbalance”, Ericsson, ST-Ericsson, RAN1#59bis.
[11]
R1-100595, “Further considerations on antenna imbalance modelling”, Ericsson, ST-Ericsson, RAN1#59bis.
[12]
R1-095044, “Antenna imbalance for UL Tx diversity for HSPA”, Magnolia Broadband, RAN1#59.

[13]
R1-095063, “Short and long-term antenna imbalance for UL Tx Diversity”, Ericsson, ST-Ericsson, RAN1#59.
[14]
R1-094902, “Analysis of Antenna Imbalance in ULTD devices”, Qualcomm Europe, RAN1#59.
[15]
R1-100814, “Updates to UL Tx Div simulation assumption”, Qualcomm Incorporated, Ericsson, Nokia, Nokia Siemens Networks, Huawei, RAN1#59bis.
[16]
R1-095049, “Antenna imbalance for UL Tx Diversity for HSPA”, Magnolia Broadband, RAN1#59
[17]
R1-101341, “Analysis of Antenna Imbalances in UL TD devices”, Qualcomm Incorporated, RAN1#59bis

[18]
R1-100819, “Updates to simulation assumptions”,, Qualcomm Incorporated, Ericsson, Nokia, Nokia Siemens Networks, Huawei, RAN1#59bis.

 [19]
R1-100779: Link Level Simulation Results for HSUPA UL Transmit Diversity”, Alcatel-  Lucent, Alcatel-Lucent Shanghai Bell
[20]
              R1-095050: “Initial link level results for UL Tx diversity for HSPA”, Ericsson, ST-Ericsson

[21]
R1- 101298, “Link level results for switched antenna diversity in HSUPA”, Ericsson, ST-Ericsson
[22]   
R1-101297: “Link level results for beamforming in HSUPA”, Ericsson, ST-Ericsson
[23]

      R1-100154: “Link level simulation results for switched antenna transmit diversity”, Huawei

[24]     
      
     R1-101039, “Updated link simulation results for switched antenna diversity”, Huawei

[25]

      R1-101040: “Updated link simulation results for beamforming diversity”, Huawei

[26]

      R1-101605: “Link simulation results for beamforming diversity”, Huawei

[27]

      R1-101611: “HSPA Uplink Tx Diversity – Link Level Simulation Results“, Icera Inc

[28]
 R1-101537: “Uplink Open Loop Transmit Diversity Link Level Simulation Results”, InterDigital Communications, LLC

[29]
R1-100589: “Link level simulation results for UL Tx Div on HSUPA”, Magnolia Broadband Inc.
[30]
R1-101004: “Link level simulation results for beam-forming UL Tx Div on HSUPA”, Magnolia Broadband Inc.

[31]
R1-101582: “Link simulation results for practical beam-forming (2) using non-causal channel estimation”, Magnolia Broadband Inc.

[32]
R1-100604:  “Simulation results of practical schemes for switched antenna transmit diversity”,      Nokia Siemens Networks, Nokia
[33]
R1-101524, “UL Tx Diversity Link Level Simulations with Discontinuous Transmission”, Nokia Siemens Networks, Nokia
[34]
R1-100763: “Simulation results of practical schemes for beamforming transmit diversity”, Nokia Siemens Networks, Nokia
[35]
R1-101523: “Further Link Level Results on Practical Beamforming for UL Tx Diversity”,  Nokia Siemens Networks, Nokia 
[36] 
R1-101688:  “Simulation Further Link Results on switched antenna Tx Diversity”, Nokia Siemens Networks, Nokia
[37]
R1-100780, “Link Simulation Results for Open Loop Switched Antenna Transmit Diversity (Practical Algorithm”, Qualcomm incorporated 

[38]
R1-101337: “Link Results for Reference Practical Beamforming ULTD Scheme”, Qualcomm Inc
[39]
R1-094900: “Link Simulation Results for Open Loop Switched Antenna Transmit Diversity”, Qualcomm Europe

[40]
R1-094901:”Link Simulation Results for Open Loop Beamforming Transmit Diversity”, Qualcomm Europe
[41]
R1-101581, “Link-level simulation results for antenna switching with antenna correlation”, Qualcomm Incorporated

[42]
R1-101585, “Link-level simulation results for beamforming with antenna correlation”, Qualcomm Incorporated
[43]
R1-101302, “System results for HSUPA antenna switching diversity with 2D antennas”, Ericsson, ST-Ericsson, RAN1#60.

[44]
R1-101689, “Further system simulation results for switched antenna diversity”, Qualcomm Incorporated, RAN1#60. 

[45]
R1-101301, “System results for HSUPA antenna switching with 3D antennas”, Ericsson, ST-Ericsson., RAN1#60.

[46]
R1-101299, “System results for HSUPA beamforming with 2D antennas”, Ericsson, ST-Ericsson, RAN1#60.

[47]
R1-101340, “System simulation results for beamforming ULTD, Qualcomm Incorporated, RAN1#60.

[48]
R1-101300, “System results for HSUPA beamforming diversity with 3D antennas”, Ericsson, ST-Ericsson, RAN1#60.

[49]
R1-101593, “System level results on switched antenna Tx diversity”, Nokia Siemens Networks, Nokia, RAN1#60
 [50] 
R1-100913, “System level simulation results for uplink transmit diversity”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, RAN1#60.

[51]
R1-101573, “Updated system simulation results for UL switched antenna diversity”, Huawei.

[52] 
 R1-101574, “Updated system simulation results for UL beamforming diversity”, Huawei

[53]
R1-101801, “UL Tx diversity for HSPA - System simulation results for antenna switching (with 2D antennas)”, Ericsson, ST-Ericsson

[54]
R1-101802, “UL Tx diversity for HSPA - System simulation results for beamforming (with 2D antennas)”, Ericsson, ST-Ericsson
[55]
R1-102475, “UL Tx diversity for HSPA - System simulation results for antenna switching with 3D antennas”, Ericsson, ST-Ericsson

[56]
R1-102476, “UL Tx diversity for HSPA - System simulation results for beamforming with 3D antennas”, Ericsson, ST-Ericsson
[57]
R1-101842, “System Level Simulation Results for UL Transmit Diversity (1000m ISD)”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[58]
R1-101843, “System Level Simulation Results for UL Transmit Diversity (2800m ISD)”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[59]
R1-101844, “Discussion of system Level Simulation Results for UL Transmit Diversity”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[60]
R1-102006, “Further System Simulation Results for Reference Practical Beamforming ULTD Scheme”, Qualcomm Incorporated

[61]
R1-102279, “System Simulation Results for UL SATD without modeling receiver loss”, Huawei

[62]
R1-102280, “System Simulation Results for UL Beamforming without modeling receiver loss”, Huawei
[63]
R1-102521, “Revised system level results on switched antenna Tx diversity in a 1km cell”, Nokia Siemens Networks, Nokia 

[64]
R1-102525, “System level results on switched antenna Tx diversity in a 2.8km cell”, 
Nokia Siemens Networks, Nokia
[65]
R1-102080, “System level results on UL beamforming”, Nokia Siemens Networks, Nokia
[66]
R1-102090, “System simulation results for beam-forming ULTD on HSPA”, Magnolia Broadband
[67]
R1-102004, “Further Link Results for Reference Practical Beamforming ULTD Scheme”, Qualcomm Incorporated, RAN1#60bis.
[68]
R1-102001, “Link study of E-DPCCH impact due to SATD”, Qualcomm Incorporated, RAN1#60bis.

[69]
“AN-6088: FAN5902 power management solution for improving the power efficiency of 3G WCDMA RF power amplifiers”, Application Note, Fairchild Semiconductor Corporation, 2009
[70]
R1-102435, “Link study of HS-DPCCH impact due to BFTD in Soft Handover Conditions  “, Qualcomm Incorporated, RAN1#60bis

[71]
 “CDG System Performance Tests, Revision 3.0, CDG 35”, CDMA Development Group, April2003.
[72]
R1-102003, “Analysis of NodeB Rx receiver impact due to SATD”, Qualcomm Incorporated
[73]
R1-102076. “System level results on switched antenna Tx diversity with 50% penetration”,  NSN, Nokia, RAN1#60bis
[74]
R1-102082 “The impact of Soft Handover to UL TxD”, NSN, Nokia

[75]
R1-102000, “System evaluation of SATD in Bursty Traffic Scenarios”, Qualcomm Incorporated.

[76]
R1-102450, “System evaluation of BFTD in Bursty Traffic Scenarios”, Qualcomm Incorporated.

[NNSNS_1]
R4-102115, “System level results on switched antenna Tx diversity with 25% and 75% penetration”,
Nokia, Nokia Siemens Networks
[NNSNS_2]
R4-102116, ”Further system level results on UL beamforming”, Nokia, Nokia Siemens Networks
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7.1.1.1.6    Results for 0 dB long-term antenna imbalance and 2D antennas with 25% penetration of SATD terminals and 1000m ISD

Additional simulations were performed by one company to investigate the performance of SATD in a situation where the penetrations of UL TxD was only 25%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. Only 25% of the terminals are operating SATD with the remaining 75% being legacy, non TX-diversity terminals. The results are split to three sub-sections, first including the total cell throughputs and two latter looking at the performance of TX-diversity and non TX-diversity users separately.

The results suggest that for 1km ISD:

· Where the penetration level is 25%, there is  no net system capacity gain from UL SATD with non-ideal algorithms

· Depending on the load the average user throughput is either decreased or improved slightly for both user groups

· Similarly depending on the load the 10th percentile throughput and the average transmit power is either slightly decreased or increased 
7.1.1.1.6.1 Results for all users

Tables 48e1 presents the cell throughput results for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented. Results in VA30 channel are given in Table 48e2.

Table 48e1: Cell throughputs in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,20
	1607,61
	1642,68
	1449,86
	 

	
	Genie [kbps]
	 
	 
	1343,94
	1623,00
	1710,86
	1530,34
	

	
	Practical [kbps]
	 
	 
	1321,46
	1589,16
	1668,29
	1484,54
	

	
	Gain with Genie [%]
	 
	 
	2,42
	0,96
	4,15
	5,55
	

	
	Gain with Practical [%]
	 
	 
	0,71
	-1,15
	1,56
	2,39
	


Table 48e2: Cell throughputs in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,99
	1370,83
	1484,40
	1403,43
	 

	
	Genie [kbps]
	 
	 
	1100,39
	1378,89
	1510,70
	1387,64
	

	
	Practical [kbps]
	 
	 
	1096,81
	1372,70
	1503,40
	1380,20
	

	
	Gain with Genie [%]
	 
	 
	0,77
	0,59
	1,77
	-1,13
	

	
	Gain with Practical [%]
	 
	 
	0,44
	0,14
	1,28
	-1,65
	


7.1.1.1.6.2    Results for TX-diversity users

Tables 48f1, 48f2  and 48f3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 48f4, 48f5 and 48f6 include the results for VA30 channel.
Table 48f1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,21
	803,72
	410,70
	144,89
	 

	
	Genie [kbps]
	 
	 
	1344,54
	802,34
	418,01
	151,79
	

	
	Practical [kbps]
	 
	 
	1328,98
	789,46
	409,65
	147,86
	

	
	Gain with Genie [%]
	 
	 
	2,46
	-0,17
	1,78
	4,76
	

	
	Gain with Practical [%]
	 
	 
	1,28
	-1,77
	-0,26
	2,04
	


Table 48f2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	416,51
	262,39
	157,65
	63,19
	 

	
	Genie [kbps]
	 
	 
	413,35
	258,02
	156,94
	65,11
	

	
	Practical [kbps]
	 
	 
	402,18
	247,13
	150,06
	64,23
	

	
	Gain with Genie [%]
	 
	 
	-0,76
	-1,66
	-0,45
	3,04
	

	
	Gain with Practical [%]
	 
	 
	-3,44
	-5,82
	-4,81
	1,64
	


Table 48f3: average transmit power for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,00
	11,13
	9,03
	6,04
	 

	
	Gain with Genie [dB]
	 
	 
	1,35
	0,96
	1,09
	1,34
	

	
	Gain with Practical [dB]
	 
	 
	0,35
	-0,06
	0,00
	0,23
	


Table 48f4: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,94
	685,38
	371,02
	140,35
	 

	
	Genie [kbps]
	 
	 
	1097,09
	681,29
	370,97
	137,72
	

	
	Practical [kbps]
	 
	 
	1095,30
	679,56
	370,02
	137,23
	

	
	Gain with Genie [%]
	 
	 
	0,47
	-0,60
	-0,01
	-1,87
	

	
	Gain with Practical [%]
	 
	 
	0,31
	-0,85
	-0,27
	-2,22
	


Table 48f5: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	354,75
	223,58
	133,21
	49,63
	 

	
	Genie [kbps]
	 
	 
	347,10
	219,61
	129,34
	62,69
	

	
	Practical [kbps]
	 
	 
	342,24
	220,00
	123,35
	62,55
	

	
	Gain with Genie [%]
	 
	 
	-2,16
	-1,77
	-2,91
	26,31
	

	
	Gain with Practical [%]
	 
	 
	-3,53
	-1,60
	-7,40
	26,01
	


Table 48f6: average transmit power for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,06
	11,21
	8,85
	5,56
	 

	
	Gain with Genie [dB]
	 
	 
	0,39
	0,26
	0,38
	0,60
	

	
	Gain with Practical [dB]
	 
	 
	0,00
	-0,14
	-0,06
	0,13
	


7.1.1.1.6.3    Results for non TX-diversity users

Tables 48g1, 48g2  and 48g3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the non TX-diversity terminals.. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 48g4, 48g5 and 48g6 include the results for VA30 channel.
Table 48g1: Average user data rates for non TX-diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,21
	803,72
	410,70
	144,89
	 

	
	Genie [kbps]
	 
	 
	1343,70
	814,64
	430,89
	153,45
	

	
	Practical [kbps]
	 
	 
	1318,95
	796,24
	419,42
	148,64
	

	
	Gain with Genie [%]
	 
	 
	2,40
	1,36
	4,92
	5,90
	

	
	Gain with Practical [%]
	 
	 
	0,51
	-0,93
	2,12
	2,59
	


Table 48g2: 10th percentile user data rates for non TX-diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	416,51
	262,39
	157,65
	63,19
	 

	
	Genie [kbps]
	 
	 
	454,84
	261,10
	156,57
	65,22
	

	
	Practical [kbps]
	 
	 
	433,31
	258,26
	147,92
	64,16
	

	
	Gain with Genie [%]
	 
	 
	9,20
	-0,49
	-0,69
	3,21
	

	
	Gain with Practical [%]
	 
	 
	4,03
	-1,58
	-6,18
	1,53
	


Table 48g3: average transmit power for non TX-diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,00
	11,13
	9,03
	6,04
	 

	
	Gain with Genie [dB]
	 
	 
	0,11
	-0,37
	-0,28
	0,15
	

	
	Gain with Practical [dB]
	 
	 
	0,16
	-0,30
	-0,21
	0,22
	


Table 48g4: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,94
	685,38
	371,02
	140,35
	 

	
	Genie [kbps]
	 
	 
	1101,49
	692,34
	379,96
	139,07
	

	
	Practical [kbps]
	 
	 
	1097,33
	688,74
	377,84
	138,27
	

	
	Gain with Genie [%]
	 
	 
	0,87
	1,02
	2,41
	-0,91
	

	
	Gain with Practical [%]
	 
	 
	0,49
	0,49
	1,84
	-1,48
	


Table 48g5: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	354,75
	223,58
	133,21
	49,63
	 

	
	Genie [kbps]
	 
	 
	350,81
	209,15
	134,30
	60,71
	

	
	Practical [kbps]
	 
	 
	350,85
	208,47
	135,13
	60,46
	

	
	Gain with Genie [%]
	 
	 
	-1,11
	-6,45
	0,82
	22,32
	

	
	Gain with Practical [%]
	 
	 
	-1,10
	-6,75
	1,44
	21,80
	


Table 48g6: average transmit power for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,06
	11,21
	8,85
	5,56
	 

	
	Gain with Genie [dB]
	 
	 
	0,17
	-0,02
	-0,34
	0,13
	

	
	Gain with Practical [dB]
	 
	 
	0,18
	-0,01
	-0,33
	0,16
	


------------------------------------------- Change of altered section  ------------------------------------------
7.1.1.1.7    Results for 0 dB long-term antenna imbalance and 2D antennas with 75% penetration of SATD terminals and 1000m ISD

Additional simulations were performed by one company to investigate the performance of SATD in a situation where the penetrations of UL TxD was  75%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. 75% of the terminals are operating SATD with the remaining 25% being legacy, non TX-diversity terminals. The results are split to three sub-sections, first including the total cell throughputs and two latter looking at the performance of TX-diversity and non TX-diversity users separately.

The results suggest that for 1km ISD:

· Where the penetration level is 75%, in certain cases there is some system capacity gain from UL SATD 

· In the PA3 conditions the average user throughput in increased for TX-diversity users, and a minor improvement seen for non TX diversity users. In VA30 conditions, either minor improvement or loss is seen depending on the load

· Depending on the load the 10th percentile throughput and average transmit power is either slightly decreased or increased

7.1.1.1.7.1    Results for all users

Tables 48h1 presents the cell throughput results for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented Results in VA30 channel are given in Table 48h2.

Table 48h1: Cell throughputs in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,20
	1607,61
	1642,68
	1449,86
	 

	
	Genie [kbps]
	 
	 
	1414,60
	1751,73
	1871,00
	1700,13
	

	
	Practical [kbps]
	 
	 
	1344,74
	1635,37
	1726,84
	1544,19
	

	
	Gain with Genie [%]
	 
	 
	7,80
	8,96
	13,90
	17,26
	

	
	Gain with Practical [%]
	 
	 
	2,48
	1,73
	5,12
	6,51
	


Table 48h1: Cell throughputs in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,99
	1370,83
	1484,40
	1403,43
	 

	
	Genie [kbps]
	 
	 
	1107,78
	1391,28
	1515,57
	1406,75
	

	
	Practical [kbps]
	 
	 
	1098,85
	1375,52
	1497,42
	1393,11
	

	
	Gain with Genie [%]
	 
	 
	1,45
	1,49
	2,10
	0,24
	

	
	Gain with Practical [%]
	 
	 
	0,63
	0,34
	0,88
	-0,73
	


7.1.1.1.7.2    Results for TX-diversity users

Tables 48i1, 48i2 and 48i3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 48i4, 48i5 and 48i6 include the results for VA30 channel.

Table 48i1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,21
	803,72
	410,70
	144,89
	 

	
	Genie [kbps]
	 
	 
	1408,02
	875,41
	466,19
	168,91
	

	
	Practical [kbps]
	 
	 
	1338,92
	818,29
	431,06
	153,63
	

	
	Gain with Genie [%]
	 
	 
	7,30
	8,92
	13,51
	16,58
	

	
	Gain with Practical [%]
	 
	 
	2,04
	1,81
	4,96
	6,03
	


Table 48i2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	416,51
	262,39
	157,65
	63,19
	 

	
	Genie [kbps]
	 
	 
	490,60
	298,96
	168,82
	74,00
	

	
	Practical [kbps]
	 
	 
	438,15
	263,30
	157,68
	64,40
	

	
	Gain with Genie [%]
	 
	 
	17,79
	13,94
	7,09
	17,11
	

	
	Gain with Practical [%]
	 
	 
	5,20
	0,35
	0,01
	1,93
	


Table 48i3: average transmit power for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,00
	11,13
	9,03
	6,04
	 

	
	Gain with Genie [dB]
	 
	 
	1,29
	0,72
	0,98
	1,21
	

	
	Gain with Practical [dB]
	 
	 
	0,41
	-0,12
	0,09
	0,25
	


Table 48i4: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,94
	685,38
	371,02
	140,35
	 

	
	Genie [kbps]
	 
	 
	1102,83
	688,40
	378,62
	140,90
	

	
	Practical [kbps]
	 
	 
	1094,38
	680,75
	374,32
	139,50
	

	
	Gain with Genie [%]
	 
	 
	1,00
	0,44
	2,05
	0,39
	

	
	Gain with Practical [%]
	 
	 
	0,22
	-0,68
	0,89
	-0,61
	


Table 48i5: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	354,75
	223,58
	133,21
	49,63
	 

	
	Genie [kbps]
	 
	 
	366,03
	231,83
	132,49
	63,27
	

	
	Practical [kbps]
	 
	 
	352,55
	222,80
	123,40
	62,87
	

	
	Gain with Genie [%]
	 
	 
	3,18
	3,69
	-0,55
	27,47
	

	
	Gain with Practical [%]
	 
	 
	-0,62
	-0,35
	-7,36
	26,66
	


Table 48i6: average transmit power for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,06
	11,21
	8,85
	5,56
	 

	
	Gain with Genie [dB]
	 
	 
	0,48
	0,38
	0,23
	0,49
	

	
	Gain with Practical [dB]
	 
	 
	0,12
	0,03
	-0,15
	0,08
	


7.1.1.1.7.3    Results for non TX-diversity users

Tables 48j1, 48j2 and 48j3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the non TX-diversity terminals.. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 48j4, 48j5 and 48j6 include the results for VA30 channel.
Table 48j1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1312,21
	803,72
	410,70
	144,89
	 

	
	Genie [kbps]
	 
	 
	1433,97
	877,42
	472,11
	173,18
	

	
	Practical [kbps]
	 
	 
	1361,69
	815,74
	433,57
	156,64
	

	
	Gain with Genie [%]
	 
	 
	9,28
	9,17
	14,95
	19,52
	

	
	Gain with Practical [%]
	 
	 
	3,77
	1,50
	5,57
	8,11
	


Table 48j2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	416,51
	262,39
	157,65
	63,19
	 

	
	Genie [kbps]
	 
	 
	473,81
	305,86
	174,85
	81,75
	

	
	Practical [kbps]
	 
	 
	420,28
	268,84
	156,88
	63,68
	

	
	Gain with Genie [%]
	 
	 
	13,76
	16,57
	10,91
	29,38
	

	
	Gain with Practical [%]
	 
	 
	0,90
	2,46
	-0,49
	0,79
	


Table 48j3: average transmit power for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,00
	11,13
	9,03
	6,04
	 

	
	Gain with Genie [dB]
	 
	 
	-0,54
	-0,40
	-0,35
	-0,15
	

	
	Gain with Practical [dB]
	 
	 
	-0,40
	-0,20
	-0,12
	0,05
	


Table 48j4: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1091,94
	685,38
	371,02
	140,35
	 

	
	Genie [kbps]
	 
	 
	1122,21
	716,95
	379,47
	140,13
	

	
	Practical [kbps]
	 
	 
	1111,84
	708,16
	374,35
	138,67
	

	
	Gain with Genie [%]
	 
	 
	2,77
	4,61
	2,28
	-0,15
	

	
	Gain with Practical [%]
	 
	 
	1,82
	3,32
	0,90
	-1,20
	


Table 48j5: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	354,75
	223,58
	133,21
	49,63
	 

	
	Genie [kbps]
	 
	 
	355,99
	227,34
	134,33
	64,03
	

	
	Practical [kbps]
	 
	 
	353,28
	226,12
	126,56
	63,72
	

	
	Gain with Genie [%]
	 
	 
	0,35
	1,68
	0,84
	29,01
	

	
	Gain with Practical [%]
	 
	 
	-0,41
	1,14
	-5,00
	28,37
	


Table 48j6: average transmit power for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	13,06
	11,21
	8,85
	5,56
	 

	
	Gain with Genie [dB]
	 
	 
	-0,09
	-0,15
	-0,26
	0,21
	

	
	Gain with Practical [dB]
	 
	 
	-0,06
	-0,10
	-0,21
	0,28
	


------------------------------------------- Change of altered section  ------------------------------------------
7.1.1.2.4    Results for 0 dB long-term antenna imbalance and 2D antennas with 25% penetration of SATD terminals and 2800m ISD

Additional simulations were performed by one company to investigate the performance of SATD in a situation where the penetrations of UL TxD was only 25%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. Only 25% of the terminals are operating SATD with the remaining 75% being legacy, non TX-diversity terminals. The results are split to three sub-sections, first including the total cell throughputs and two latter looking at the performance of TX-diversity and non TX-diversity users separately.

The results suggest that for 2.8km ISD:

· Where the penetration level is 25%, there is  no net system capacity gain or loss from UL SATD with non-ideal algorithms.
· Depending on the load the average user throughput in increased or decreased for both user groups.

· Depending on the load the 10th percentile throughput is improved for the TX-diversity users, while average transmit power does not show significant difference compared to the baseline.

· Depending on the load the 10th percentile throughput of non TX-diversity users is either increased or decreased, however some loss was seen at VA30 channel.

7.1.1.2.4.1    Results for all users

Tables 57a1 presents the cell throughput results for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented Results in VA30 channel are given in Table 57a2.

Table 57a1: Cell throughputs in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.
	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	  [NNSNS_1]
	Baseline [kbps]
	 
	 
	1258,44
	1798,31
	2096,90
	1947,27
	 

	
	Genie [kbps]
	 
	 
	1252,45
	1814,24
	2144,42
	1987,05
	

	
	Practical [kbps]
	 
	 
	1233,16
	1786,55
	2112,72
	1950,90
	

	
	Gain with Genie [%]
	 
	 
	-0,48
	0,89
	2,27
	2,04
	

	
	Gain with Practical [%]
	 
	 
	-2,01
	-0,65
	0,75
	0,19
	


Table 57a2: Cell throughputs in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	  [NNSNS_1]
	Baseline [kbps]
	 
	 
	1111,32
	1544,02
	1847,53
	1793,56
	 

	
	Genie [kbps]
	 
	 
	1099,97
	1597,88
	1908,42
	1793,62
	

	
	Practical [kbps]
	 
	 
	1094,85
	1592,18
	1903,81
	1790,62
	

	
	Gain with Genie [%]
	 
	 
	-1,02
	3,49
	3,30
	0,00
	

	
	Gain with Practical [%]
	 
	 
	-1,48
	3,12
	3,05
	-0,16
	


7.1.1.2.4.2    Results for TX-diversity users

Tables 57b1, 57b2  and 57b3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the SATD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 57b4, 57b5 and 57b6 include the results for VA30 channel.
Table 57b1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1258,53
	899,13
	524,24
	194,71
	 

	
	Genie [kbps]
	 
	 
	1332,57
	957,86
	550,71
	205,99
	

	
	Practical [kbps]
	 
	 
	1250,30
	901,29
	523,57
	197,95
	

	
	Gain with Genie [%]
	 
	 
	5,88
	6,53
	5,05
	5,80
	

	
	Gain with Practical [%]
	 
	 
	-0,65
	0,24
	-0,13
	1,67
	


Table 57b2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	95,98
	56,67
	40,29
	40,05
	 

	
	Genie [kbps]
	 
	 
	117,84
	75,37
	57,43
	53,13
	

	
	Practical [kbps]
	 
	 
	98,15
	60,06
	48,18
	44,88
	

	
	Gain with Genie [%]
	 
	 
	22,78
	33,00
	42,55
	32,67
	

	
	Gain with Practical [%]
	 
	 
	2,26
	5,99
	19,59
	12,07
	


Table 57b3: average transmit power for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,07
	19,63
	19,01
	17,61
	 

	
	Gain with Genie [dB]
	 
	 
	0,21
	0,26
	0,41
	0,82
	

	
	Gain with Practical [dB]
	 
	 
	0,00
	-0,02
	0,02
	0,25
	


Table 57b4: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1111,33
	771,91
	461,88
	179,34
	 

	
	Genie [kbps]
	 
	 
	1099,49
	806,86
	482,91
	181,41
	

	
	Practical [kbps]
	 
	 
	1071,45
	788,35
	473,44
	179,14
	

	
	Gain with Genie [%]
	 
	 
	-1,07
	4,53
	4,55
	1,15
	

	
	Gain with Practical [%]
	 
	 
	-3,59
	2,13
	2,50
	-0,11
	


Table 57b5: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	76,97
	49,53
	39,48
	36,68
	 

	
	Genie [kbps]
	 
	 
	75,14
	53,27
	43,94
	33,09
	

	
	Practical [kbps]
	 
	 
	66,65
	47,67
	40,06
	28,67
	

	
	Gain with Genie [%]
	 
	 
	-2,37
	7,56
	11,30
	-9,79
	

	
	Gain with Practical [%]
	 
	 
	-13,41
	-3,75
	1,46
	-21,85
	


Table 57b6: average transmit power for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,12
	19,67
	18,81
	17,39
	 

	
	Gain with Genie [dB]
	 
	 
	0,12
	0,19
	0,08
	0,21
	

	
	Gain with Practical [dB]
	 
	 
	0,00
	0,04
	-0,12
	-0,05
	


7.1.1.2.4.3    Results for non TX-diversity users

Tables 57c1, 57c2  and 57c3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the non  TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 57c4, 57c5 and 57c6 include the results for VA30 channel.

Table 57c1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1258,53
	899,13
	524,24
	194,71
	 

	
	Genie [kbps]
	 
	 
	1226,35
	889,39
	531,07
	196,31
	

	
	Practical [kbps]
	 
	 
	1227,60
	890,41
	529,84
	194,14
	

	
	Gain with Genie [%]
	 
	 
	-2,56
	-1,08
	1,30
	0,82
	

	
	Gain with Practical [%]
	 
	 
	-2,46
	-0,97
	1,07
	-0,29
	


Table 57c2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	95,98
	56,67
	40,29
	40,05
	 

	
	Genie [kbps]
	 
	 
	88,59
	62,10
	44,48
	33,94
	

	
	Practical [kbps]
	 
	 
	88,69
	62,11
	44,51
	34,03
	

	
	Gain with Genie [%]
	 
	 
	-7,69
	9,59
	10,40
	-15,25
	

	
	Gain with Practical [%]
	 
	 
	-7,59
	9,61
	10,48
	-15,03
	


Table 57c3: average transmit power for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,07
	19,63
	19,01
	17,61
	 

	
	Gain with Genie [dB]
	 
	 
	-0,04
	-0,02
	-0,01
	-0,09
	

	
	Gain with Practical [dB]
	 
	 
	-0,04
	-0,02
	0,00
	-0,08
	


Table 57c4: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1111,33
	771,91
	461,88
	179,34
	 

	
	Genie [kbps]
	 
	 
	1100,17
	796,21
	475,21
	178,70
	

	
	Practical [kbps]
	 
	 
	1102,51
	798,58
	476,74
	179,05
	

	
	Gain with Genie [%]
	 
	 
	-1,00
	3,15
	2,88
	-0,36
	

	
	Gain with Practical [%]
	 
	 
	-0,79
	3,45
	3,22
	-0,16
	


Table 57c5: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	76,97
	49,53
	39,48
	36,68
	 

	
	Genie [kbps]
	 
	 
	70,08
	48,24
	33,66
	28,58
	

	
	Practical [kbps]
	 
	 
	70,04
	47,98
	33,44
	28,43
	

	
	Gain with Genie [%]
	 
	 
	-8,95
	-2,60
	-14,74
	-22,10
	

	
	Gain with Practical [%]
	 
	 
	-9,00
	-3,14
	-15,31
	-22,50
	


Table 57c6: average transmit power for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 25%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,12
	19,67
	18,81
	17,39
	 

	
	Gain with Genie [dB]
	 
	 
	0,01
	0,03
	-0,14
	-0,19
	

	
	Gain with Practical [dB]
	 
	 
	0,00
	0,02
	-0,14
	-0,19
	


-------------------------------------------- Change of altered section  ------------------------------------------
7.1.1.2.5    Results for 0 dB long-term antenna imbalance and 2D antennas with 75% penetration of SATD terminals and 2800m ISD

Additional simulations were performed by one company to investigate the performance of SATD in a situation where the penetrations of UL TxD was 75%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. 75% of the terminals are operating SATD with the remaining 25% being legacy, non TX-diversity terminals. The results are split to three sub-sections, first including the total cell throughputs and two latter looking at the performance of TX-diversity and non TX-diversity users separately.

The results suggest that for 2.8km ISD:

· Where the penetration level is 75%, there is no net system capacity gain from UL SATD with non-ideal algorithms

· Depending on the load the average user throughput in increased or decreased for both user groups.

· The load the 10th percentile throughput is either improved or decreased depending on the load and channel condition 
7.1.1.2.5.1    Results for all users

Tables 57d1 presents the cell throughput results for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the SATD terminals. Both absolute and relative numbers are presented Results in VA30 channel are given in Table 57d2
Table 57d1: Cell throughputs in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.
	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 
	Baseline [kbps]
	 
	 
	1258,44
	1798,31
	2096,90
	1947,27
	 

	
	Genie [kbps]
	 
	 
	1319,42
	1903,29
	2241,73
	2108,48
	

	
	Practical [kbps]
	 
	 
	1261,05
	1820,57
	2145,73
	2002,85
	

	
	Gain with Genie [%]
	 
	 
	4,85
	5,84
	6,91
	8,28
	

	
	Gain with Practical [%]
	 
	 
	0,21
	1,24
	2,33
	2,85
	


Table 57d2: Cell throughputs in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Cell throughput

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 
	Baseline [kbps]
	 
	 
	1111,32
	1544,02
	1847,53
	1793,56
	 

	
	Genie [kbps]
	 
	 
	1125,41
	1591,93
	1914,74
	1812,47
	

	
	Practical [kbps]
	 
	 
	1108,94
	1574,83
	1900,43
	1804,17
	

	
	Gain with Genie [%]
	 
	 
	1,27
	3,10
	3,64
	1,05
	

	
	Gain with Practical [%]
	 
	 
	-0,21
	2,00
	2,86
	0,59
	


7.1.1.2.5.2    Results for TX-diversity users

Tables 57e1, 57e2  and 57e3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the SATD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 57e4, 57e5 and 57e6 include the results for VA30 channel.

Table 57e1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1258,53
	899,13
	524,24
	194,71
	 

	
	Genie [kbps]
	 
	 
	1353,89
	974,66
	567,38
	211,45
	

	
	Practical [kbps]
	 
	 
	1274,22
	919,13
	537,23
	199,43
	

	
	Gain with Genie [%]
	 
	 
	7,58
	8,40
	8,23
	8,60
	

	
	Gain with Practical [%]
	 
	 
	1,25
	2,23
	2,48
	2,43
	


Table 57e2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	95,98
	56,67
	40,29
	40,05
	 

	
	Genie [kbps]
	 
	 
	121,39
	87,93
	61,73
	48,60
	

	
	Practical [kbps]
	 
	 
	99,27
	69,19
	49,14
	37,03
	

	
	Gain with Genie [%]
	 
	 
	26,48
	55,18
	53,22
	21,36
	

	
	Gain with Practical [%]
	 
	 
	3,43
	22,10
	21,96
	-7,54
	


Table 57e3: average transmit power for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,07
	19,63
	19,01
	17,61
	 

	
	Gain with Genie [dB]
	 
	 
	0,29
	0,36
	0,57
	0,67
	

	
	Gain with Practical [dB]
	 
	 
	0,07
	0,08
	0,21
	0,16
	


Table 57e4: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1111,33
	771,91
	461,88
	179,34
	 

	
	Genie [kbps]
	 
	 
	1127,74
	804,50
	481,84
	182,26
	

	
	Practical [kbps]
	 
	 
	1103,32
	790,74
	475,42
	180,79
	

	
	Gain with Genie [%]
	 
	 
	1,48
	4,22
	4,32
	1,63
	

	
	Gain with Practical [%]
	 
	 
	-0,72
	2,44
	2,93
	0,81
	


Table 57e5: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	76,97
	49,53
	39,48
	36,68
	 

	
	Genie [kbps]
	 
	 
	81,43
	52,10
	39,05
	30,44
	

	
	Practical [kbps]
	 
	 
	71,55
	48,31
	34,29
	30,70
	

	
	Gain with Genie [%]
	 
	 
	5,80
	5,18
	-1,09
	-17,01
	

	
	Gain with Practical [%]
	 
	 
	-7,04
	-2,47
	-13,16
	-16,32
	


Table 57e6: average transmit power for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,12
	19,67
	18,81
	17,39
	 

	
	Gain with Genie [dB]
	 
	 
	0,14
	0,22
	0,09
	0,23
	

	
	Gain with Practical [dB]
	 
	 
	0,02
	0,06
	-0,10
	-0,02
	


7.1.1.2.5.3    Results for non TX-diversity users

Tables 57f1, 57f2  and 57f3 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the non  TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 57f4, 57f5 and 57f6 include the results for VA30 channel.

Table 57f1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1258,53
	899,13
	524,24
	194,71
	 

	
	Genie [kbps]
	 
	 
	1217,10
	879,67
	538,60
	209,07
	

	
	Practical [kbps]
	 
	 
	1222,02
	882,37
	533,90
	202,74
	

	
	Gain with Genie [%]
	 
	 
	-3,29
	-2,16
	2,74
	7,38
	

	
	Gain with Practical [%]
	 
	 
	-2,90
	-1,86
	1,84
	4,12
	


Table 57f2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	95,98
	56,67
	40,29
	40,05
	 

	
	Genie [kbps]
	 
	 
	89,73
	61,55
	47,25
	36,10
	

	
	Practical [kbps]
	 
	 
	90,33
	60,83
	47,12
	37,39
	

	
	Gain with Genie [%]
	 
	 
	-6,51
	8,62
	17,28
	-9,87
	

	
	Gain with Practical [%]
	 
	 
	-5,88
	7,34
	16,94
	-6,63
	


Table 57f3: average transmit power for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,07
	19,63
	19,01
	17,61
	 

	
	Gain with Genie [dB]
	 
	 
	-0,08
	-0,10
	-0,07
	-0,19
	

	
	Gain with Practical [dB]
	 
	 
	-0,08
	-0,10
	-0,04
	-0,14
	


Table 57f4: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	1111,33
	771,91
	461,88
	179,34
	 

	
	Genie [kbps]
	 
	 
	1118,39
	770,49
	469,29
	178,23
	

	
	Practical [kbps]
	 
	 
	1125,19
	777,84
	474,30
	179,37
	

	
	Gain with Genie [%]
	 
	 
	0,64
	-0,18
	1,60
	-0,62
	

	
	Gain with Practical [%]
	 
	 
	1,25
	0,77
	2,69
	0,01
	


Table 57f5: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	76,97
	49,53
	39,48
	36,68
	 

	
	Genie [kbps]
	 
	 
	85,52
	50,39
	34,23
	26,41
	

	
	Practical [kbps]
	 
	 
	84,63
	50,34
	34,46
	26,86
	

	
	Gain with Genie [%]
	 
	 
	11,11
	1,73
	-13,30
	-28,00
	

	
	Gain with Practical [%]
	 
	 
	9,96
	1,63
	-12,72
	-26,77
	


Table 57f6: average transmit power for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of SATD terminals is 75%.

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_1]
	Baseline [kbps]
	 
	 
	20,12
	19,67
	18,81
	17,39
	 

	
	Gain with Genie [dB]
	 
	 
	0,13
	0,13
	-0,13
	-0,15
	

	
	Gain with Practical [dB]
	 
	 
	0,12
	0,11
	-0,14
	-0,14
	


------------------------------------------- Change of altered section  ------------------------------------------
7.2.1.1.6    Results for 0 dB long-term antenna imbalance and 2D antennas with 25% penetration of BFTD terminals and 1000m ISD

Additional simulations were performed by one company to investigate the performance of BFTD in a situation where the penetrations of UL TxD was 25%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. Only 25% of the terminals are operating BFTD with the remaining 75% being legacy, non TX-diversity terminals. The results are split to two sub-sections according to the user groups present in the simulation scenario, first including the performance of TX-diversity users and of the non TX-diversity users.
The results suggest that for 1000m ISD:

· Gains depending on the assume load are seen for the TX-diversity users in average throughput, whereas predominantly only losses are seen for the non-TX-diversity users
· The 10th percentile throughput of TX diversity UEs seems to increase, while the throughput of non TX-diversity users  either decreased or increased depending on the load
7.2.1.1.6.1    Results for TX-diversity users

Tables 74a1 and 74a2 presents the average user data rates and  the 10th percentile user data rates for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the BFTD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 74a3 and 74a4 include the results for VA30 channel.

Table 74a1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1311,83
	794,51
	421,95
	147,80
	 

	
	Genie [kbps]
	 
	 
	1519,17
	928,16
	482,60
	167,14
	

	
	Practical [kbps]
	 
	 
	1445,88
	883,28
	461,38
	161,62
	

	
	Gain with Genie [%]
	 
	 
	15,81
	16,82
	14,37
	13,08
	

	
	Gain with Practical [%]
	 
	 
	10,22
	11,17
	9,35
	9,35
	


Table 74a2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	417,07
	253,28
	161,16
	62,46
	 

	
	Genie [kbps]
	 
	 
	504,18
	288,64
	178,08
	76,94
	

	
	Practical [kbps]
	 
	 
	478,83
	270,42
	168,79
	68,25
	

	
	Gain with Genie [%]
	 
	 
	20,88
	13,96
	10,50
	23,19
	

	
	Gain with Practical [%]
	 
	 
	14,81
	6,77
	4,73
	9,27
	


Table 74a3: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	686,30
	376,78
	139,56
	0,00
	 

	
	Genie [kbps]
	 
	 
	1252,58
	782,80
	411,84
	153,71
	

	
	Practical [kbps]
	 
	 
	1159,33
	723,20
	383,66
	143,08
	

	
	Gain with Genie [%]
	 
	 
	13,89
	14,06
	9,31
	10,14
	

	
	Gain with Practical [%]
	 
	 
	5,41
	5,38
	1,82
	2,52
	


Table 74a4: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	214,08
	129,29
	60,37
	0,00
	 

	
	Genie [kbps]
	 
	 
	413,68
	250,86
	140,25
	71,32
	

	
	Practical [kbps]
	 
	 
	384,78
	232,87
	130,71
	62,95
	

	
	Gain with Genie [%]
	 
	 
	23,19
	17,18
	8,47
	18,14
	

	
	Gain with Practical [%]
	 
	 
	14,59
	8,78
	1,09
	4,28
	


7.2.1.1.6.2    Results for non TX-diversity users

Tables 74b1 and 74b2 presents the average user data rates and the 10th percentile user data rates for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the non TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 74b3 and 74b4 include the results for VA30 channel.

Table 74b1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1311,83
	794,51
	421,95
	147,80
	 

	
	Genie [kbps]
	 
	 
	1295,74
	779,91
	420,56
	149,58
	

	
	Practical [kbps]
	 
	 
	1289,18
	774,48
	417,22
	148,44
	

	
	Gain with Genie [%]
	 
	 
	-1,23
	-1,84
	-0,33
	1,20
	

	
	Gain with Practical [%]
	 
	 
	-1,73
	-2,52
	-1,12
	0,43
	


Table 74b2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	417,07
	253,28
	161,16
	62,46
	 

	
	Genie [kbps]
	 
	 
	428,24
	236,44
	150,26
	69,74
	

	
	Practical [kbps]
	 
	 
	420,36
	236,81
	150,64
	69,71
	

	
	Gain with Genie [%]
	 
	 
	2,68
	-6,65
	-6,76
	11,64
	

	
	Gain with Practical [%]
	 
	 
	0,79
	-6,50
	-6,53
	11,60
	


Table 74b3: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1099,78
	686,30
	376,78
	139,56
	 

	
	Genie [kbps]
	 
	 
	1084,61
	683,71
	370,97
	139,84
	

	
	Practical [kbps]
	 
	 
	1079,88
	677,29
	364,85
	135,60
	

	
	Gain with Genie [%]
	 
	 
	-1,38
	-0,38
	-1,54
	0,20
	

	
	Gain with Practical [%]
	 
	 
	-1,81
	-1,31
	-3,17
	-2,84
	


Table 74b4: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	335,80
	214,08
	129,29
	60,37
	 

	
	Genie [kbps]
	 
	 
	347,64
	215,08
	127,77
	62,92
	

	
	Practical [kbps]
	 
	 
	343,84
	204,97
	128,41
	61,94
	

	
	Gain with Genie [%]
	 
	 
	3,53
	0,47
	-1,18
	4,22
	

	
	Gain with Practical [%]
	 
	 
	2,39
	-4,25
	-0,68
	2,61
	


-------------------------------------------- Change of altered section  ------------------------------------------
7.2.1.1.7    Results for 0 dB long-term antenna imbalance and 2D antennas with 75% penetration of BFTD terminals and 1000m ISD

Additional simulations were performed by one company to investigate the performance of BFTD in a situation where the penetrations of UL TxD was 75%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. 75% of the terminals are operating BFTD with the remaining 25% being legacy, non TX-diversity terminals. The results are split to two sub-sections according to the user groups present in the simulation scenario, first including the performance of TX-diversity users and of the non TX-diversity users.

The results suggest that for 1000m ISD:

· Some gains in average throughput dependant on the load can be seen for the TX-diversity users, whereas mostly losses are seen for the non TX-diversity users average throughput

· The 10th percentile throughput of TX diversity UEs seems to increase at least in PA3 channel condtions, while the throughput of non TX-diversity users  is mostly deteriorated.
7.2.1.1.7.1    Results for TX-diversity users

Tables 74c1 and 74c2 presents the average user data rates and the 10th percentile user data rates  for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the BFTD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 74c3 and 74c4 include the results for VA30 channel.

Table 74c1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1311,83
	794,51
	421,95
	147,80
	 

	
	Genie [kbps]
	 
	 
	1544,35
	957,09
	501,86
	177,26
	

	
	Practical [kbps]
	 
	 
	1455,62
	895,99
	469,76
	169,93
	

	
	Gain with Genie [%]
	 
	 
	17,73
	20,46
	18,94
	19,93
	

	
	Gain with Practical [%]
	 
	 
	10,96
	12,77
	11,33
	14,97
	


Table 74c2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	417,07
	253,28
	161,16
	62,46
	 

	
	Genie [kbps]
	 
	 
	491,90
	293,85
	183,93
	69,47
	

	
	Practical [kbps]
	 
	 
	454,24
	272,96
	177,15
	70,82
	

	
	Gain with Genie [%]
	 
	 
	17,94
	16,02
	14,13
	11,22
	

	
	Gain with Practical [%]
	 
	 
	8,91
	7,77
	9,92
	13,38
	


Table 74c3: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1099,78
	686,30
	376,78
	139,56
	 

	
	Genie [kbps]
	 
	 
	1227,78
	784,61
	420,15
	158,63
	

	
	Practical [kbps]
	 
	 
	1124,93
	710,95
	378,08
	139,23
	

	
	Gain with Genie [%]
	 
	 
	11,64
	14,32
	11,51
	13,67
	

	
	Gain with Practical [%]
	 
	 
	2,29
	3,59
	0,34
	-0,24
	


Table 74c4: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	335,80
	214,08
	129,29
	60,37
	 

	
	Genie [kbps]
	 
	 
	398,93
	256,05
	147,76
	70,93
	

	
	Practical [kbps]
	 
	 
	350,36
	230,61
	130,56
	54,51
	

	
	Gain with Genie [%]
	 
	 
	18,80
	19,60
	14,28
	17,49
	

	
	Gain with Practical [%]
	 
	 
	4,34
	7,72
	0,98
	-9,71
	


7.2.1.1.6.2    Results for non TX-diversity users

Tables 74d1 and 74d2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km for the non TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 74d3 and 74d4 include the results for VA30 channel.

Table 74d1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1311,83
	794,51
	421,95
	147,80
	 

	
	Genie [kbps]
	 
	 
	1282,78
	777,27
	422,37
	155,92
	

	
	Practical [kbps]
	 
	 
	1267,03
	764,16
	412,48
	153,32
	

	
	Gain with Genie [%]
	 
	 
	-2,21
	-2,17
	0,10
	5,49
	

	
	Gain with Practical [%]
	 
	 
	-3,41
	-3,82
	-2,24
	3,74
	


Table 74d2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	417,07
	253,28
	161,16
	62,46
	 

	
	Genie [kbps]
	 
	 
	416,67
	243,55
	161,89
	60,36
	

	
	Practical [kbps]
	 
	 
	398,24
	238,65
	159,34
	61,39
	

	
	Gain with Genie [%]
	 
	 
	-0,10
	-3,84
	0,45
	-3,37
	

	
	Gain with Practical [%]
	 
	 
	-4,51
	-5,77
	-1,13
	-1,72
	


Table 74d3: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1099,78
	686,30
	376,78
	139,56
	 

	
	Genie [kbps]
	 
	 
	1030,58
	652,90
	363,37
	141,91
	

	
	Practical [kbps]
	 
	 
	1018,46
	635,33
	345,61
	130,27
	

	
	Gain with Genie [%]
	 
	 
	-6,29
	-4,87
	-3,56
	1,68
	

	
	Gain with Practical [%]
	 
	 
	-7,39
	-7,43
	-8,27
	-6,66
	


Table 74d4: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	335,80
	214,08
	129,29
	60,37
	 

	
	Genie [kbps]
	 
	 
	309,94
	214,37
	132,62
	61,88
	

	
	Practical [kbps]
	 
	 
	297,09
	199,09
	124,11
	54,42
	

	
	Gain with Genie [%]
	 
	 
	-7,70
	0,14
	2,57
	2,50
	

	
	Gain with Practical [%]
	 
	 
	-11,53
	-7,00
	-4,01
	-9,85
	


-------------------------------------------- Change of altered section  ------------------------------------------
7.2.1.2.4    Results for 0 dB long-term antenna imbalance and 2D antennas with 25% penetration of BFTD terminals and 2800m ISD

Additional simulations were performed by one company to investigate the performance of BFTD in a situation where the penetrations of UL TxD was 25%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. Only 25% of the terminals are operating BFTD with the remaining 75% being legacy, non TX-diversity terminals. The results are split to two sub-sections according to the user groups present in the simulation scenario, first including the performance of TX-diversity users and of the non TX-diversity users.

The results suggest that for 2800m ISD:

· Average user throughput of TX-diversity users is improved, while non TX-diversity user see some loss

· Larger gains can be seen in the TX-diversity users 10th percentile throughput, but  losses can be seen for non TX-diversity users
7.2.1.2.4.1    Results for TX-diversity users

Tables 83a1 and 83a2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the BFTD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 83a3 and 83a4 include the results for VA30 channel.

Table 83a1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1244,68
	887,22
	526,95
	195,61
	 

	
	Genie [kbps]
	 
	 
	1544,62
	1139,23
	682,97
	236,10
	

	
	Practical [kbps]
	 
	 
	1446,04
	1059,73
	635,79
	223,23
	

	
	Gain with Genie [%]
	 
	 
	24,10
	28,40
	29,61
	20,70
	

	
	Gain with Practical [%]
	 
	 
	16,18
	19,44
	20,65
	14,12
	


Table 83a2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	100,92
	71,97
	39,88
	35,48
	 

	
	Genie [kbps]
	 
	 
	172,15
	115,20
	90,00
	60,36
	

	
	Practical [kbps]
	 
	 
	155,22
	100,50
	75,74
	60,27
	

	
	Gain with Genie [%]
	 
	 
	70,58
	60,07
	125,68
	70,14
	

	
	Gain with Practical [%]
	 
	 
	53,81
	39,65
	89,92
	69,87
	


Table 83a3: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1094,18
	778,06
	490,40
	182,12
	 

	
	Genie [kbps]
	 
	 
	1279,36
	918,81
	586,78
	214,41
	

	
	Practical [kbps]
	 
	 
	1152,31
	817,91
	521,25
	192,52
	

	
	Gain with Genie [%]
	 
	 
	16,92
	18,09
	19,65
	17,73
	

	
	Gain with Practical [%]
	 
	 
	5,31
	5,12
	6,29
	5,71
	


Table 83a4: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	73,82
	42,77
	39,42
	30,18
	 

	
	Genie [kbps]
	 
	 
	120,60
	89,61
	73,44
	50,88
	

	
	Practical [kbps]
	 
	 
	94,40
	67,86
	58,38
	43,69
	

	
	Gain with Genie [%]
	 
	 
	63,37
	109,52
	86,30
	68,59
	

	
	Gain with Practical [%]
	 
	 
	27,88
	58,67
	48,09
	44,75
	


7.2.1.2.4.2    Results for non TX-diversity users

Tables 83b1 and 83b2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the non TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 83b3 and 834include the results for VA30 channel.

Table 83b1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1244,68
	887,22
	526,95
	195,61
	 

	
	Genie [kbps]
	 
	 
	1205,52
	857,13
	505,58
	193,99
	

	
	Practical [kbps]
	 
	 
	1201,78
	852,42
	500,89
	190,99
	

	
	Gain with Genie [%]
	 
	 
	-3,15
	-3,39
	-4,06
	-0,83
	

	
	Gain with Practical [%]
	 
	 
	-3,45
	-3,92
	-4,95
	-2,36
	


Table 83b2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	100,92
	71,97
	39,88
	35,48
	 

	
	Genie [kbps]
	 
	 
	78,02
	50,04
	40,18
	34,72
	

	
	Practical [kbps]
	 
	 
	78,31
	49,62
	39,90
	34,84
	

	
	Gain with Genie [%]
	 
	 
	-22,70
	-30,47
	0,74
	-2,13
	

	
	Gain with Practical [%]
	 
	 
	-22,41
	-31,05
	0,06
	-1,79
	


Table 83b3 Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1094,18
	778,06
	490,40
	182,12
	 

	
	Genie [kbps]
	 
	 
	1065,51
	759,22
	461,33
	177,81
	

	
	Practical [kbps]
	 
	 
	1062,10
	753,97
	453,25
	171,10
	

	
	Gain with Genie [%]
	 
	 
	-2,62
	-2,42
	-5,93
	-2,37
	

	
	Gain with Practical [%]
	 
	 
	-2,93
	-3,10
	-7,57
	-6,05
	


Table 83b4 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 25%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	73,82
	42,77
	39,42
	30,18
	 

	
	Genie [kbps]
	 
	 
	61,25
	42,25
	28,81
	28,97
	

	
	Practical [kbps]
	 
	 
	61,47
	42,58
	28,75
	24,64
	

	
	Gain with Genie [%]
	 
	 
	-17,03
	-1,22
	-26,92
	-4,03
	

	
	Gain with Practical [%]
	 
	 
	-16,74
	-0,45
	-27,06
	-18,35
	


-------------------------------------------- Change of altered section  ------------------------------------------
7.2.1.2.5    Results for 0 dB long-term antenna imbalance and 2D antennas with 75% penetration of BFTD terminals and 2800m ISD

Additional simulations were performed by one company to investigate the performance of BFTD in a situation where the penetrations of UL TxD was 75%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. 75% of the terminals are operating BFTD with the remaining 25% being legacy, non TX-diversity terminals. The results are split to two sub-sections according to the user groups present in the simulation scenario, first including the performance of TX-diversity users and of the non TX-diversity users.

The results suggest that for 2800m ISD:

· Some gain in average user throughput of TX-diversity users can be seen especially in PA3 conditions. Constant loss is seen in the non TX-diversity users average throughput. 

· Similarly some gains can be seen in the TX-diversity users 10th percentile throughput. Also the 10th percentile throughput of non TX-diversity users is significantly degraded. 
7.2.1.2.5.1    Results for TX-diversity users

Tables 83c1 and 83c2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the BFTD terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 83c3 and 83c4 include the results for VA30 channel.

Table 83c1: Average user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1244,68
	887,22
	526,95
	195,61
	 

	
	Genie [kbps]
	 
	 
	1500,87
	1105,49
	671,01
	246,14
	

	
	Practical [kbps]
	 
	 
	1394,00
	1017,52
	614,36
	226,51
	

	
	Gain with Genie [%]
	 
	 
	20,58
	24,60
	27,34
	25,83
	

	
	Gain with Practical [%]
	 
	 
	12,00
	14,69
	16,59
	15,80
	


Table 83c2: 10th percentile user data rates for TX diversity terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	100,92
	71,97
	39,88
	35,48
	 

	
	Genie [kbps]
	 
	 
	132,08
	94,86
	75,58
	56,85
	

	
	Practical [kbps]
	 
	 
	112,56
	80,83
	64,57
	48,97
	

	
	Gain with Genie [%]
	 
	 
	30,87
	31,81
	89,53
	60,24
	

	
	Gain with Practical [%]
	 
	 
	11,53
	12,32
	61,92
	38,02
	


Table 83c4: Average user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1094,18
	778,06
	490,40
	182,12
	 

	
	Genie [kbps]
	 
	 
	1248,80
	922,12
	569,51
	216,73
	

	
	Practical [kbps]
	 
	 
	1115,75
	810,41
	490,40
	180,01
	

	
	Gain with Genie [%]
	 
	 
	14,13
	18,51
	16,13
	19,01
	

	
	Gain with Practical [%]
	 
	 
	1,97
	4,16
	0,00
	-1,16
	


Table 83c5: 10th percentile user data rates for TX diversity terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	73,82
	42,77
	39,42
	30,18
	 

	
	Genie [kbps]
	 
	 
	95,76
	67,54
	52,68
	47,85
	

	
	Practical [kbps]
	 
	 
	71,50
	52,81
	43,35
	36,97
	

	
	Gain with Genie [%]
	 
	 
	29,72
	57,92
	33,63
	58,55
	

	
	Gain with Practical [%]
	 
	 
	-3,14
	23,47
	9,95
	22,50
	


7.2.1.2.5.2    Results for non TX-diversity users

Tables 83d1 and 83d2 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km for the non TX-diversity terminals. Both absolute and relative numbers are presented. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals). Tables 83d3 and 83d4 include the results for VA30 channel.

Table 83d1: Average user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1244,68
	887,22
	526,95
	195,61
	 

	
	Genie [kbps]
	 
	 
	1173,41
	807,29
	474,62
	193,80
	

	
	Practical [kbps]
	 
	 
	1162,04
	795,08
	463,30
	185,91
	

	
	Gain with Genie [%]
	 
	 
	-5,73
	-9,01
	-9,93
	-0,93
	

	
	Gain with Practical [%]
	 
	 
	-6,64
	-10,39
	-12,08
	-4,96
	


Table 83d2: 10th percentile user data rates for legacy terminals for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	100,92
	71,97
	39,88
	35,48
	 

	
	Genie [kbps]
	 
	 
	73,22
	39,05
	25,79
	25,30
	

	
	Practical [kbps]
	 
	 
	70,29
	39,59
	25,50
	25,69
	

	
	Gain with Genie [%]
	 
	 
	-27,45
	-45,73
	-35,33
	-28,68
	

	
	Gain with Practical [%]
	 
	 
	-30,35
	-44,98
	-36,05
	-27,60
	


Table 83d3: Average user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	1094,18
	778,06
	490,40
	182,12
	 

	
	Genie [kbps]
	 
	 
	992,93
	706,77
	422,06
	172,61
	

	
	Practical [kbps]
	 
	 
	985,29
	695,05
	404,36
	155,61
	

	
	Gain with Genie [%]
	 
	 
	-9,25
	-9,16
	-13,94
	-5,22
	

	
	Gain with Practical [%]
	 
	 
	-9,95
	-10,67
	-17,54
	-14,55
	


Table 83d4: 10th percentile user data rates for legacy terminals for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of BFTD terminals is 75%.

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	 
	 
	0.25
	0.5
	1
	2
	4
	10
	 

	 [NNSNS_2]
	Baseline [kbps]
	 
	 
	73,82
	42,77
	39,42
	30,18
	 

	
	Genie [kbps]
	 
	 
	50,85
	33,13
	23,80
	20,48
	

	
	Practical [kbps]
	 
	 
	50,63
	32,50
	24,09
	20,23
	

	
	Gain with Genie [%]
	 
	 
	-31,12
	-22,53
	-39,63
	-32,16
	

	
	Gain with Practical [%]
	 
	 
	-31,41
	-24,01
	-38,90
	-32,96
	


-------------------------------------------- End of altered section  ------------------------------------------
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