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1. Introduction
In RAN4#64 meeting, simulation assumptions for FDD asynchronous networks for advanced receiver R11 were agreed upon. These simulation assumptions are noted in R4-124791.
In this contribution we provide link level simulation results for FDD asynchronous networks.
2. Discussion and Simulation Results
In the simulation assumptions, five values for the 1st and 2nd interfering cell timing offsets were considered for the study, and a weighted average of these values was derived. These are noted in table 4 of [2], also copied in table 1 of this document.
Table 1: Time offsets for interfering cells and simulation output

	Scenario
	Simulation output
	Minimum simulation length
	Throughput weighting parameter
	Time offset wrt. serving cell timing (Note 1)

	
	
	
	
	1st interfering cell (DIP1)
	2nd interfering cell (DIP2)

	A
	Throughput vs. geometry to be provided separately
	20000 subframes
	[20%]
	0
	0

	B
	Throughput vs. geometry to be provided separately
	20000 subframes
	[10%]
	0
	a

	C
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	0

	D
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	a

	E
	Throughput vs. geometry to be provided separately
	20000 subframes
	[40%]
	b
	c

	
	Aggregated weighted throughput over scenarios A,B,C,D,E vs. geometry
	100000 subframes
	[100%]
	All above scenarios included


Note 1: Proposal for a, b and c values: a=[0.5ms+0.5 OFDM symbol], b=[0.33 ms], c=[0.67 ms].

2.1. Absolute Throughputs
Figures 1 and 2 below show the simulation results for Test 1 (TM2) and Test 2 (TM6). Results in tabular format are presented in the Appendix of this document.
Figure 1: Test 1 Async Simulation Results

[image: image1.emf]-8 -6 -4 -2 0 2 4 6

1

1.5

2

2.5

3

3.5

4

4.5

5

PDSCH Throughput [Mbps]

G [dB]

Async Test 1, EVA70L, DIP1=-2.23dB, DIP2=-8.06dB

Delay Interf 1 (ms) / Delay Interf 2 (ms)

A=0/0, B=0/535.7, C=535.7/0, D=535.7/535.7, E=330/670

Weighted Avg = 0.2*A + 0.1*B + 0.15*C + 0.15*D + 0.4*E

 

 

IRC-Scenario A

IRC-Scenario B

IRC-Scenario C

IRC-Scenario D

IRC-Scenario E

IRC-Weighted Avg

MRC-Scenario A

MRC-Scenario B

MRC-Scenario C

MRC-Scenario D

MRC-Scenario E

MRC-Weighted Avg


Figure 2: Test 2 Async Simulation Results
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2.2. Throughput Ratio (Async/Sync)

Figures 3 (Test 1) and 4 (Test 2) below show the throughput ratio of the Async scenarios as compared to scenario A (sync scenario).

From these results it can be seen that for test 1, the throughput difference between sync and async network operation is within 2% for both MRC and IRC based receivers. Only at -8 dB the difference is 7% and 8% for IRC and MRC, respectively.
For test 2 the difference is within 5% for geometries above -5 dB. 

Observation 1: Async network operation is within 2% and 5% with respect to sync network operation for test 1 and test 2, respectively, for geometries > -5 dB.
Figure 3: Test 1 Async Throughput Ratio as compared to scenario A (Sync network)
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Figure 4: Test 2 Async Throughput Ratio as compared to scenario A (Sync network)
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2.3. Throughput Ratio (IRC/MRC)

Figure 5 shows the IRC vs MRC throughput gains for each scenario.
As can be seen from these results, IRC gain is the almost the same regardless of the network timing operation and timing delay.

Observation 2: IRC gains are not dependent on network timing operation and timing delay.

Figure 5: Test 1 and Test 2 Throughput Ratio (IRC/MRC)
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3. Conclusion 
In this contribution, the simulation results for asynchronous network operation using different timing offsets were presented.
Observation 1: Async network operation is within 2% and 5% with respect to sync network operation for test 1 and test 2, respectively, for geometries > -5 dB.
Observation 2: IRC gains are not dependent on network timing operation and timing delay.

Proposal 1: Based on the above observations, these scenarios should not be considered in studying demod performance for async networks.
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4. Appendix

Table 2: Test 1 IRC Simulation Results
	Test 1
Tput (Mbps)
	Scenario A
	Scenario B
	Scenario C
	Scenario D
	Scenario E
	Weighted Avg

	
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC

	-8
	1.30
	1.09
	1.33
	1.11
	1.35
	1.12
	1.39
	1.18
	1.36
	1.14
	1.35
	1.13

	-7
	1.75
	1.57
	1.76
	1.58
	1.79
	1.60
	1.79
	1.61
	1.79
	1.60
	1.78
	1.59

	-6
	2.13
	1.96
	2.14
	1.97
	2.15
	1.98
	2.16
	1.99
	2.15
	1.98
	2.15
	1.98

	-5
	2.47
	2.31
	2.48
	2.31
	2.49
	2.32
	2.50
	2.33
	2.49
	2.31
	2.49
	2.31

	-4
	2.91
	2.66
	2.92
	2.67
	2.94
	2.67
	2.95
	2.67
	2.94
	2.68
	2.93
	2.67

	-3
	3.56
	3.20
	3.57
	3.20
	3.58
	3.21
	3.58
	3.22
	3.59
	3.23
	3.58
	3.22

	-2.5
	3.89
	3.54
	3.89
	3.54
	3.92
	3.56
	3.93
	3.56
	3.93
	3.55
	3.92
	3.55

	-2
	4.17
	3.85
	4.18
	3.85
	4.20
	3.88
	4.21
	3.88
	4.20
	3.89
	4.19
	3.88

	-1
	4.51
	4.36
	4.51
	4.36
	4.53
	4.37
	4.53
	4.38
	4.52
	4.37
	4.52
	4.37

	0
	4.62
	4.57
	4.62
	4.57
	4.63
	4.58
	4.63
	4.58
	4.62
	4.58
	4.62
	4.58

	1
	4.64
	4.63
	4.64
	4.63
	4.64
	4.63
	4.64
	4.63
	4.64
	4.63
	4.64
	4.63

	2
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64

	3
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64

	4
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64

	5
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64

	6
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64
	4.64


Table 3: Test 2 IRC Simulation Results
	Test 2
Tput (Mbps)
	Scenario A
	Scenario B
	Scenario C
	Scenario D
	Scenario E
	Weighted Avg

	
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC
	IRC
	MRC

	-8
	1.06
	0.58
	1.03
	0.58
	0.82
	0.49
	0.78
	0.43
	0.83
	0.47
	0.89
	0.50

	-7
	1.79
	1.26
	1.77
	1.24
	1.55
	1.07
	1.53
	1.07
	1.56
	1.10
	1.62
	1.14

	-6
	2.45
	1.97
	2.44
	1.96
	2.26
	1.83
	2.22
	1.81
	2.27
	1.83
	2.31
	1.87

	-5
	2.98
	2.60
	2.96
	2.59
	2.83
	2.50
	2.81
	2.48
	2.84
	2.51
	2.87
	2.53

	-4
	3.44
	3.10
	3.43
	3.09
	3.31
	3.02
	3.30
	2.99
	3.33
	3.03
	3.35
	3.04

	-3
	3.96
	3.59
	3.95
	3.58
	3.80
	3.51
	3.78
	3.50
	3.83
	3.53
	3.86
	3.54

	-2.5
	4.30
	3.85
	4.28
	3.84
	4.08
	3.75
	4.06
	3.75
	4.14
	3.77
	4.17
	3.79

	-2
	4.69
	4.14
	4.66
	4.13
	4.46
	4.03
	4.43
	4.00
	4.49
	4.06
	4.53
	4.07

	-1
	5.62
	4.94
	5.57
	4.93
	5.33
	4.80
	5.30
	4.77
	5.35
	4.83
	5.42
	4.85

	0
	6.60
	5.89
	6.58
	5.86
	6.34
	5.72
	6.31
	5.66
	6.36
	5.76
	6.42
	5.78

	1
	7.38
	6.86
	7.36
	6.84
	7.21
	6.71
	7.19
	6.68
	7.24
	6.70
	7.27
	6.74

	2
	7.75
	7.51
	7.75
	7.50
	7.68
	7.44
	7.67
	7.42
	7.69
	7.45
	7.70
	7.46

	3
	7.86
	7.80
	7.86
	7.80
	7.85
	7.77
	7.84
	7.77
	7.85
	7.77
	7.85
	7.78

	4
	7.88
	7.87
	7.88
	7.88
	7.88
	7.87
	7.88
	7.87
	7.88
	7.87
	7.88
	7.87

	5
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88

	6
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
	7.88
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