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1 Introduction
In Jeju meeting the TR skeleton for TDD eIMTA was agreed in RAN1 and RAN4 are requested to complete section 5 on the feasibility study.
In this contribution the TP of feasibility study are provided for following scenarios.
· Scenario 1: Multiple Femto cells deployed on the same carrier frequency
· Scenario 2: Multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration
· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 5: Femto-Macro co-channel single operator case;

· Scenario 6: Outdoor Pico-Macro co-channel single operator case;

· Scenario 7: Macro-Macro adjacent channel multiple operators case.

In additional, the methodologies for feasibility study which agreed in email discussion before RAN4#62 and simulation assumptions agreed before RAN4#63 are also included in this TP.
2 Text proposal
--------------- Start of text proposal ----------------------
5
Feasibility study

[Editor’s notes: This section captures the RAN4 feasibility evaluations.]

5.1 
Methodologies

The following two approaches are used for the feasibility study.
· Approach 1: Deterministic calculations mainly for BS-BS interference case
· Obtain the minimum required site separation distance in certain scenarios when different TDD configurations are applied in neighbouring cells.
· 0.8dB de-sensitivity criteria is applied for negligible interference level for BS.
· Approach 2: Monte Carlo simulations for both BS-BS and UE-UE case
· Obtain the DL/UL geometry and/or throughput to see the performance loss due to different TDD configurations in the network based on the agreed simulation assumptions.
It is noted that the feasibility study in this section assumes full buffer traffic model.
5.2 
Scenario 1

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario 1]
This scenario assumes multiple Femto cells deployed on the same carrier frequency. The simulation assumptions are included in Annex A.

5.2.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Tables 5.2.1-1, 5.2.1-2, and 5.2.1-3

Table 5.2.1-1: Results of deterministic approach
	Minimum separation distance (km)

	Source 1 [CATT]
	Source 2 [Ericsson]
	Source 3 [Renesas]
	Source 4 [Intel]
	Source 5 [NSN]

	0.04
	0.07
	0.040
	0.04
	0.57


Note: the reference sensitivity of 10MHz BW is taken as the victim acceptable interference, i.e. -98.5 dBm
Table 5.2.1-2: Results of deterministic approach from Source 6 [ZTE]
	Minimum separation distance (m)

	HeNB placed in 1st next apartment
	2523.48

	2nd next apartment
	633.87 

	3rd next apartment
	159.22 

	4th next apartment
	39.99

	5th next apartment
	10.046


Table 5.2.1-3:  Results of deterministic approach from Source 7 [HUAWEI]

	Minimum separation distance (km)

	Requirement 1
	0.040

	Requirement 2
	0.0046


Note: Requirement 1 means Interference signal mean power is 7 dB lower than noise floor; Requirement 2 means Interference signal mean power is the level in dynamic range requirement. 
5.2.2
System simulation evaluations

The evaluation results by system simulations for scenario 1 are shown in Figures 5.2.2-1 to 5.2.2-6. The following cases are simulated:

· Case 1: Baseline is the transmission directions of all cells are the same         

· Case 2: The transmission direction of Femto cells is randomly set as DL and UL with a 50% probability.
	Femto-Femto co-channel with DL power control
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	Femto-Femto co-channel without DL power control
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Figure 5.2.2-1: Simulation results from Source 1 [CATT]
	Femto-Femto co-channel with DL power control
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	Femto-Femto co-channel without DL power control

	[image: image7.emf]-50 -40 -30 -20 -10 0 10 20 30

0

10

20

30

40

50

60

70

80

90

100

CDF[%]

Femto-Femto UL geometry (Co-Channel)

UE UL SINR [dB]

 

 

Baseline:All Femto Cells UL

Femto Cells UL/DL Random


	[image: image8.emf]-40 -20 0 20 40 60 80

0

10

20

30

40

50

60

70

80

90

100

CDF[%]

Femto-Femto DL geometry (Co-Channel)

UE DL SINR [dB]

 

 

Baseline:All Femto Cells DL

Femto Cells UL/DL Random




Figure 5.2.2-2: Simulation results from Source 2 [ZTE]
	Femto-Femto co-channel without DL power control
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Figure 5.2.2-3: Simulation results from Source 3 [HUEWEI]
	Femto-Femto co-channel with DL power control
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	Femto-Femto co-channel without DL power control
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Figure 5.2.2-4: Simulation results from Source 4 [NSN]
	Femto-Femto co-channel with DL power control
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	Femto-Femto co-channel without DL power control
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Figure 5.2.2-5: Simulation results from Source 5 [Intel]
	Femto-Femto co-channel with DL power control
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	Femto-Femto co-channel without DL power control
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Figure 5.2.2-6: Simulation results from Source 6 [Renesas]
5.3 
Scenario 2

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario 2]
This scenario assumes multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration. The simulation assumptions are included in Annex A.
5.3.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Tables 5.3.1-1 to 5.2.1-5.
Table 5.3.1-1: Results of deterministic approach
	aggressor -> victim
	Aggressor Tx power
(dBm)
	Victim Acceptable Interference
 (dBm)
	Minimum separation distance(km)

	
	
	
	Source 1 

[CATT]
Source 2 [Ericsson]
	Source 3 [NSN]
Source 4 [Renesas]
Source 5 [Intel]

	Femto ->Macro 
	20
	-106.5
	0.05
	0.048

	Macro ->Femto 
	46
	-98.5
	0.14
	0.144


Table 5.3.1-2: Results of deterministic approach from Source 6 [ZTE]
	
	aggressor -> victim
	minimum distance R (km)

	1st adjacent channel
	Macro->Femto
	0.49

	
	Femto->Macro
	0.16

	2nd adjacent channel
	Macro->Femto
	0.36

	
	Femto->Macro
	0.12

	Spurious domain
	Macro->Femto
	0.16

	
	Femto->Macro
	0.05


Table 5.3.1-3: Results of deterministic approach from Source 7 [Huawei]
	aggressor -> victim
	Minimum separation distance(km)

	
	Requirement 1
	Requirement 2

	Macro-> Femto
	0.144
	0.003

	Femto ->Macro
	0.048
	0.009


Note: Requirement 1 means Interference signal mean power is 7 dB lower than noise floor; Requirement 2 means Interference signal mean power is the level in dynamic range requirement. 
Table 5.3.1-4: Required Additional Isolation, ISD = 500m from Source 8 [ALU]
	Deployment Scenarios
	BS-BS Isolation (dB)
	Notes

	Macro-Femto 
	Co-channel
	19.2 dB
	Indoor BS with 20dB wall loss

	
	Adjacent channel
	- 25.8 dB
	

	
	Non Adjacent Channel
	-31.8 dB
	


Table 5.3.1-5: Required Additional Isolation, ISD = 1732m from Source 8 [ALU]
	Deployment Scenarios
	BS-BS Isolation (dB)
	Notes

	Macro-Femto 
	Co-channel
	- 1.1 dB
	Indoor BS with 20dB wall loss

	
	Adjacent channel
	- 46.1 dB
	

	
	Non Adjacent Channel
	- 52.1 dB
	


5.3.2
System simulation evaluations

The evaluation results by system simulations for scenario 2 are shown in Figures 5.3.2-1 to 5.3.2-6. The following cases are simulated:

· Case 1:  Baseline is the transmission directions of all cells (including Macro and Femto) are the same.

· Case 2: All Macro cells are of the same transmission direction (i.e. either DL or UL) and the transmission direction of Femto cells is randomly set as DL and UL with a 50% probability.
	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-1: Simulation results from Source 1 [CATT]
	Femto-Macro adjacent channel without DL power control
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	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-2: Simulation results from Source 2 [ZTE]
	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-3: Simulation results from Source 3 [Huawei]
	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-4: Simulation results from Source 4 [NSN]
	Femto-Macro adjacent channel with DL power control
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	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-5: Simulation results from Source 5 [Intel]
	Femto-Macro adjacent channel without DL power control
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Figure 5.3.2-6: Simulation results from Source 6 [Renesas]
5.4 
Scenario 3

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
This scenario assumes multiple outdoor Pico cells deployed on the same carrier frequency. The simulation assumptions are included in Annex A.
5.4.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Tables 5.4.1-1 and 5.4.1-2.
Table 5.4.1-1: Results of deterministic approach
	aggressor -> victim
	Pathloss model
	Aggressor Tx power
(dBm)
	Victim acceptable interference (dBm)
	Minimum separation distance (km)

	
	
	
	
	Sources 1 – 7 

[CATT, Ericsson, ZTE, Intel, NSN, Renesas, LGE]

	Outdoor Pico->outdoor Pico

	LOS
	24
	-98.5
	5.8

	
	NLOS
	
	
	0.12


Table5.4.1-2: Results of deterministic approach from Source 8
	aggressor -> victim
	Minimum separation distance (km)

	
	Pathloss - LOS
	Pathloss - NLOS

	
	Requirement 1
	Requirement 2
	Requirement 1
	Requirement 2

	Outdoor Pico->Outdoor Pico
	5.807
	1.2307
	0.120
	0.025


Note: Requirement 1 means Interference signal mean power is 7 dB lower than noise floor; Requirement 2 means Interference signal mean power is the level in dynamic range requirement. 
5.4.2
System simulation evaluations

The evaluation results by system simulations for scenario 3 are shown in Figures 5.4.2-1 to 5.3.2-9. The following cases are simulated:

· Case 1: Baseline is the transmission directions of all cells are the same
· Case 2: The transmission direction of outdoor Pico cells is randomly set as DL or UL with a 50% probability.
· Case 3 (optional): Pico with interference management. The transmission direction of outdoor Pico cells shall be controled by the interference management method.
	Pico-Pico co-channel without any interference mitigation scheme
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	Pico-Pico co-channel with interference mitigation scheme
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Figure 5.4.2-1: Simulation results from Source 1 [CATT]
	Pico-Pico co-channel without any interference mitigation scheme
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Figure 5.4.2-2: Simulation results from Source 2 [Ericsson]

	Pico-Pico co-channel without any interference mitigation scheme
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Figure 5.4.2-3: Simulation results from Source 3 [ZTE]
	Pico-Pico co-channel without any interference mitigation scheme
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Figure 5.4.2-4: Simulation results from Source 4 [Samsung]
	Pico-Pico co-channel without any interference mitigation scheme
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	Pico-Pico co-channel with interference mitigation scheme
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Figure 5.4.2-5: Simulation results from Source 5 [Huawei]
	Pico-Pico adjacent channel with/without any interference mitigation scheme
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Figure 5.4.2-6: Simulation results from Source 6 [NSN]

	Pico-Pico co-channel without any interference mitigation scheme
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[Note 1]: In all these simulations, UEs are connected to Pico base stations.

[Note 2]: Pico cells UL/DL random in above figures refers to the case where the transmission direction of a Pico cell is randomly set as DL or UL with a probability of 50%.


Figure 5.4.2-7: Simulation results from source 7 [LGE]
	Pico-Pico co-channel without any interference mitigation scheme
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Figure 5.4.2-8: Simulation results from Source 8 [Intel]
	Pico-Pico co-channel without any interference mitigation scheme
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Figure 5.4.2-9: Simulation results from Source 9 [Qualcomm]
5.5 
Scenario 4

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
This scenario assumes multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration. The simulation assumptions are included in Annex A.
5.5.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Tables 5.5.1-1 to 5.5.1-5.
Table 5.5.1-1: Results of deterministic approach
	aggressor -> victim
	Pathloss model
	Aggressor Tx power
(dBm)
	Victim acceptable interference (dBm)
	Minimum separation distance 
(km)

	
	
	
	
	Source 1 – 5 [CATT, NSN, LGE, Renesas, Intel]
	Source 6 [Ericsson]

	Outdoor Pico
->Macro 
	LOS 
	24
	-106.5
	1.95
	0.73

	
	NLOS
	
	
	0.33
	0.33

	Macro BS
->outdoor Pico
	LOS
	46
	-98.5
	7.68
	7.68

	
	NLOS
	
	
	0.79
	0.79


Table 5.5.1-2: Results of deterministic approach from Source 7 [ZTE]
	1st adjacent channel 
	aggressor -> victim
	used path loss model
	minimum distance R (km)

	
	Macro->Pico
	100.7+23.5log10(R)
	7.68

	
	
	125.2+36.3log10(R)
	0.79

	
	Pico->Macro
	100.7+23.5log10(R)
	1.95

	
	
	125.2+36.3log10(R)
	0.32

	2nd adjacent channel 
	Macro->Pico
	100.7+23.5log10(R)
	4.7

	
	
	125.2+36.3log10(R)
	0.58

	
	Pico->Macro
	100.7+23.5log10(R)
	1.19

	
	
	125.2+36.3log10(R)
	0.24

	Spurious domain
	Macro->Pico
	100.7+23.5log10(R)
	1.32

	
	
	125.2+36.3log10(R)
	0.25

	
	Pico->Macro
	100.7+23.5log10(R)
	0.33

	
	
	125.2+36.3log10(R)
	0.1


Table 5.5.1-3: Results of deterministic approach from Source 8 [Huawei]
	aggressor -> victim
	Minimum separation distance (km)

	
	Pathloss - LOS
	Pathloss - NLOS

	
	Requirement 1
	Requirement 2
	Requirement 1
	Requirement 2

	Macro->Pico
	7.644
	0.545
	0.789
	0.143

	Pico->Macro
	1.939
	0.138
	0.325
	0.0587


Note: Requirement 1 means Interference signal mean power is 7 dB lower than noise floor; Requirement 2 means Interference signal mean power is the level in dynamic range requirement. 
Table 5.5.1-4: Required Additional Isolation, ISD = 500m from Source 9 [ALU]
	Deployment Scenarios
	BS-BS Isolation (dB)
	Notes

	Macro-Outdoor Pico 
	Co-channel
	46.7 dB
	NLOS path loss model is used 

	
	Adjacent channel
	1.7 dB
	 

	
	Non Adjacent Channel
	- 4.3 dB
	


Table 5.5.1-5: Required Additional Isolation, ISD = 1732m from Source 9 [ALU]
	Deployment Scenarios
	BS-BS Isolation (dB)
	Notes

	Macro-Outdoor Pico 
	Co-channel
	27.1 dB
	NLOS path loss model is used 

	
	Adjacent channel
	- 17.9 dB
	 

	
	Non Adjacent Channel
	- 23.9 dB
	


5.5.2
System simulation evaluations

The evaluation results by system simulations for scenario 4 are shown in Figures 5.5.2-1 to 5.5.2-9. The following cases are simulated:

· Case 1: Baseline is the transmission directions of all cells are the same         

· Case 2: The transmission direction of outdoor Pico cells is randomly set as DL or UL with a 50% probability.   

· Case 3 (optional): Pico with interference management. The transmission direction of outdoor Pico cells shall be controlled by the interference management method
	Pico-Macro adjacent channel without any interference mitigation scheme
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	Pico-Macro adjacent channel with interference mitigation scheme
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Figure 5.5.2-1: Simulation results from Source 1 [CATT]
	Pico-Macro adjacent channel without any interference mitigation scheme
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Figure 5.5.2-2: Simulation results from Source 2 [Ericsson]
	Pico-Macro adjacent channel without any interference mitigation scheme
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Figure 5.5.2-3: Simulation results from Source 3 [ZTE]
	Pico-Macro adjacent channel without any interference mitigation scheme
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Figure 5.5.2-4: Simulation results from Source 4 [Samsung]
	Pico-Macro adjacent channel without any interference mitigation scheme
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	Pico-Macro adjacent channel with interference mitigation scheme
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Figure 5.5.2-5: Simulation results from Source 5 [Huawei]
	Macro-Pico adjacent channel with/without any interference mitigation scheme
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Figure 5.5.2-6: Simulation results from Source 6 [NSN]
	Pico-Macro adjacent channel without any interference mitigation scheme
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[Note 1]: Pico cells UL/DL random in above figures refers to the case where the transmission direction of a Pico cell is randomly set as DL or UL with a probability of 50%.


Figure 5.5.2-7: Simulation results from Source 7 [LGE]
	Pico-Macro adjacent channel without any interference mitigation scheme
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Figure 5.5.2-8: Simulation results from Source 8 [Intel]
	Pico-Macro adjacent channel without any interference mitigation scheme
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	Pico-Macro adjacent channel with interference mitigation scheme
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Figure 5.5.2-9: Simulation results from Source 9 Qualcomm

5.6 
Scenario 5

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
This scenario assumes multiple Femto cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration. The simulation assumptions are included in Annex A.
5.6.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Table 5.6.1-1.
Table 5.6.1-1: Results of deterministic approach
	aggressor -> victim
	Aggressor Tx power
(dBm)
	Victim cell acceptable interference (dBm)1
	Minimum BS separation distance
 (km)

	
	
	
	Sources 1 – 4 

[NSN, Renesas, CATT, Intel]

	Femto ->Macro 
	20
	-106.5
	0.67

	Macro ->Femto 
	46
	-98.5
	2.0


5.6.2
System simulation evaluations

The evaluation results by system simulations for scenario 5 are shown in Figures 5.6.2-1 to 5.6.2-5. The following cases are simulated:

· Case 1:  Baseline is the transmission directions of all cells (including Macro and Femto) are the same.

· Case 2: All Macro cells are of the same transmission direction (i.e. either DL or UL) and the transmission direction of Femto cells is randomly set as DL and UL with a 50% probability.
	Femto-Macro co-channel with Femto DL power control
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Figure 5.6.2-1: Simulation results from Source 1 [NSN]
	Femto-Macro co-channel with Femto DL power control
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Figure 5.6.2-2: Simulation results from Source 2 [CATT]
	Femto-Macro co-channel without Femto DL power control
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Figure 5.6.2-3: Simulation results from Source 3 [Huawei]
	Femto-Macro co-channel without Femto DL power control
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	Femto-Macro co-channel with Femto DL power control
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Figure 5.6.2-4: Simulation results from Source 4 [Intel]
	Femto-Macro co-channel without Femto DL power control
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Figure 5.6.2-5: Simulation results from Source 5 [Renesas]
5.7 
Scenario 6

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
This scenario assumes multiple outdoor Pico cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration. The simulation assumptions are included in Annex A.
5.7.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Table 5.7.1-1.
Table 5.7.1-1: Results of deterministic approach
	aggressor -> victim
	Pathloss model
	Aggressor Tx power
(dBm)
	Victim cell acceptable interference (dBm)1
	Minimum BS separation distance (km)

	
	
	
	
	Sources 1 – 2 
[NSN[,Renesas]
	Source 3 [ZTE]
	Source 4 [CATT]
	Source 5 [Intel]
	Source 6 [LGE]

	Outdoor Pico
->Macro 
	LOS  
	24
	-106.5
	131.568
	131
	131.57
	131.02
	131.03

	
	NLOS
	
	
	4.977
	4.98
	0.70
	4.96
	4.97

	Macro 
->outdoor Pico
	LOS 
	46
	-98.5
	518.673
	519
	518.67
	516.5
	516.53

	
	NLOS
	
	
	12.096
	12
	12.10
	12.06
	12.07


5.7.2
System simulation evaluations

The evaluation results by system simulations for scenario 6 are shown in Figures 5.7.2-1 to 5.7.2-10. The following cases are simulated:

· Case 1: Baseline is the transmission directions of all cells are the same         

· Case 2: The transmission direction of outdoor Pico cells is randomly set as DL or UL with a 50% probability.   

· Case 3 (optional): Pico with interference management. The transmission direction of outdoor Pico cells shall be controlled by the interference management method
	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-1: Simulation results from Source 1 [ALU]

	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-2: Simulation results from Source 2 [Ericsson]

	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-3: Simulation results from Source 3 [NSN]
	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-4: Simulation results from Source 4 [ZTE]
	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-5: Simulation results from Source 5 [Samsung]

	Pico-Macro co-channel without any interference mitigation scheme
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	Pico-Macro co-channel with interference mitigation scheme
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Figure 5.7.2-6: Simulation results from Source 6 [CATT]
	Pico-Macro co-channel without any interference mitigation scheme
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	Pico-Macro co-channel with interference mitigation scheme
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Figure 5.7.2-7: Simulation results from Source 7 [Huawei]
	Pico-Macro co-channel without any interference mitigation scheme
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	Pico-Macro co-channel with interference mitigation scheme
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Figure 5.7.2-8: Simulation results from Source 8 [Intel]
	Pico-Macro co-channel without any interference mitigation scheme
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Figure 5.7.2-9: Simulation results from Source 9 [Renesas]

	Pico-Macro co-channel with and without interference mitigation scheme
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Figure 5.7.2-10: Simulation results from Source 10 [LGE]
5.8 
Scenario 7

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
This scenario assumes multiple Macro cells deployed on the same carrier frequency for one operator and multiple Macro cells deployed on an adjacent carrier frequency for another operator, where all victim Macro cells deployed on the same carrier have the same UL-DL configuration and all aggressor Macro cells deployed on an adjacent carrier frequency can adjust UL-DL configuration. The simulation assumptions are included in Annex A.
5.8.1
Deterministic evaluations

The evaluation results using the deterministic approach are shown in Table 5.8.1-1.
Table 5.8.1-1: Results of deterministic approach
	aggressor -> victim
	Aggressor Tx power
(dBm)
	Victim cell acceptable interference (dBm)
	Minimum BS separation distance
(km)

	
	
	
	Sources 1 – 2 
[NSN, Renesas]
	Source 2 [ZTE]
	Source 3 [CATT]
	Source 4 [Intel]

	Macro->Macro
	46
	-106.5
	112.850
	113
	112.8
	112.3


5.8.2
System simulation evaluations

The evaluation results by system simulations for scenario 7 are shown in Figures 5.8.2-1 to 5.8.2-7. The following cases are simulated:

· Case 1:  Baseline is the transmission directions of all cells are the same.

· Case 2: All Macro cells of one operator are of the same transmission direction (i.e. either DL or UL) and the transmission direction of all Macro cells of another operator is different to the victim system.  
Adjacent channel Macro-Macro cell and the aggressor (operator #1 on F1) and victim (operator #2 on F2) systems are offset by a cell radius  
	Macro-Macro adjacent-channel 
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Figure 5.8.2-1: Simulation results from Source 1 [Ericsson]
	Macro-Macro adjacent-channel 
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Figure 5.8.2-2: Simulation results from Source 2 [NSN]

	Macro-Macro adjacent-channel 
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Figure 5.8.2-3: Simulation results from Source 3 [ZTE]
	Macro-Macro adjacent-channel 
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Figure 5.8.2-4: Simulation results from Source 4 [Samsung]

	Macro-Macro adjacent-channel 
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Figure 5.8.2-5: Simulation results from Source 5 [CATT]
	Macro-Macro adjacent-channel 
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Figure 5.8.2-6: Simulation results from Source 6 [Qualcomm]

	Macro-Macro adjacent-channel 
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Figure 5.8.2-7: Simulation results from Source 7 [Intel]
5.x 
Scenario x

[Editor’s note: This section shall include the simulation assumptions and evaluation results for scenario x]
5.x+1
Summary

The following conclusions on Scenarios 1 – 4:

· Significant coexistence challenges have been observed to apply different TDD UL-DL configurations in different cells for scenarios 1 – 4 without any interference mitigation mechanisms.

· It is feasible to apply different TDD UL-DL configurations in different cells for scenarios 1 – 4, only provided sufficient interference mitigation mechanisms are adopted. RAN4 has not agreed on any interference mitigation schemes. 

<Unchanged sections are skipped>
Annex A: Co-existence simulation assumptions
[Editor's note: This annex will capture the evaluation model agreed for co-existence evaluation of TDD eIMTA in RAN WG4.] 
All simulations are based on 10MHz bandwidth system with 2GHz carrier. 
Table A.1-1: ACIR for the first adjacent channel
	Parameter
	Assumption/Value

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB

	Note: BS includes Macro eNB and low power nodes.


Table A.1-2: Propagation model for deterministic analysis
	Case
	Pathloss model

	Femto-Femto
	PL(R) = 38.46 + 20 log10R + 0.7d2D,indoor+ 5q,  R and d2D,indoor in m
q is the number of walls separating apartments between HeNB and HeNB ,  q could be expressed as floor(R/10).

	outdoor Pico-outdoor Pico
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R), else, PL(R)=101.9+40log10(R), R in km                                                                                     NLOS: PL= 40log10(R)+169.36, R in km                  
Note: deterministic analysis could be provided based on LOS and NLOS model separately

	Macro-Femto
	PL(R)= 128.1 + 37.6log10(R)+ Low, R in kilometers

Low is the penetration loss of an outdoor wall, which is 20dB.

	Macro-outdoor Pico
	PLLOS (R) =100.7+23.5log10(R)   
PLNLOS(R) = 125.2+36.3log10(R)                            

Note: deterministic analysis could be provided based on LOS and NLOS model separately

	Macro-Macro
	PL(R)=98.45+20*log10(R),R in km


Table A.1-3: Propagation model for Monte Carlo simulation
	Case
	Path loss model

	Macro-Femto

	UE to Macro BS 
	UE is outside
	PLLOS(R)= 30.8+24.2log10(R) 
PLNLOS(R)= 2.7+42.8log10(R) 
For 2GHz, R in m.
Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)

	
	UE is inside an apt
	PLLOS(R)= 30.8+24.2log10(R) + Low
PLNLOS(R)= 2.7+42.8log10(R) + Low
For 2GHz, R in m

Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)

	UE to Femto BS 
	Dual-stripe model: 
UE is inside the same apt stripe as Femto BS
	PL (dB) = 38.46 + 20 log10R + 0.7d2D,indoor+ 18.3 n ((n+2)/(n+1)-0.46)  + q*Liw
R and d2D,indoor are in m

n is the number of penetrated floors

q is the number of walls separating apartments between UE and Femto BS

	
	Dual-stripe model: 
UE is outside the apt stripe
	PL (dB) = max(2.7+42.8 log10 R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low
R and d2D,indoor are in m

q is the number of walls separating apartments between UE and HeNB 

	
	Dual-stripe model: UE is inside a different apt stripe
	PL(dB) = max(2.7+42.8 log10 R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low,1 + Low,2 

R and d2D,indoor are in m

q is the number of walls separating apartments between UE and HeNB

	Femto-Macro
	PLLOS(R)= 30.8+24.2log10(R) + Low PLNLOS(R)= 2.7+42.8log10(R) + Low       
For 2GHz, R in m    
Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)  

	Femto- Femto

	Reuse the UE to Femto BS model in TR36.814 according to the location of Femto station.

	HUE-HUE

	Reuse the UE to Femto BS model in TR36.814 according to the location of UE.

	Macro- outdoor Pico/outdoor Pico-outdoor Pico

	Macro-outdoor Pico
	PLLOS(R) = 100.7+23.5log10(R)

PLNLOS(R) = 125.2+36.3log10(R) For 2GHz, R in km.

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)

	Outdoor Pico- outdoor Pico
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R) 

else, PL(R)=101.9+40log10(R), R in km

NLOS: PL= 40log(R)+169.36   R in km  

Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	Macro-UE
	PLLOS(R)=103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)  
For 2GHz, R in km.

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)

	Outdoor Pico-UE
	PLLOS(R)=103.8+20.9log10(R)

PLNLOS(R)=145.4+37.5log10(R)  
For 2GHz, R in km

Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	Outdoor UE-outdoor UE
	If R<=50m;PL=98.45+20*log10(R),R in km

If R>50m;PL=40log(R)+175.78 R in km

 (Xia model)

	Macro-Macro

	Macro BS to Macro BS
	PL=98.45+20*log10(R),R in km               

	Macro-UE
	PLLOS(R)=103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)  For 2GHz, R in km.

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)

	Note1: Unless otherwise stated the path loss model used for deterministic calculation is the LOS model.
Note2: Liw is the penetration loss of the wall separating apartments, which is 5dB.

Note3: The term 0.7d2D,indoor takes account of penetration loss due to walls inside an apartment. 

Note4: Low is the penetration loss of an outdoor wall, which is 20dB.
Note5: Low,1 and Low,2 are the penetration losses of outdoor walls for the two houses.


TableA.1-4: UE parameters used in simulation

	Parameter
	Assumption

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	UE power class
	23 dBm (200 mW)

	UL Power control
	Macro UE: P0 = -82 dBm; alpha = 0.8

Femto UE: P0 = -75dBm; alpha = 0.8

Pico UE: P0 = -76 dBm,alpha = 0.8

	Minimum distance between UE and cell
	Macro BS-UE >= 35 m
Outdoor Pico-UE  >= 10 m
Indoor Pico-UE  >= 2 m
Femto-UE>= 3 m

	Minimum distance between UE and UE
	N/A


Table A.1-5: System assumptions for Macro cell

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 3 sectors per site

	System bandwidth
	10MHz

	Inter-site distance
	500 m

	Number sites
	19sites (=57 cells) with wrap-around.

	MUE number
	20ues per cell

	Shadowing standard deviation
	8 dB

	Penetration Loss (assumes UEs are indoors)
	20dB

	BS antenna gain after cable loss
	15 dBi

	Antenna pattern for Macro eNBs to UEs (horizontal 2D)
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 = 65 degrees, Am = 20 dB (65 degree horizontal beamwidth)

	BS noise figure
	5 dB

	Total BS TX power (Ptotal)
	46 dBm

	Macro DL power control
	Not modeled, i.e. assuming max Macro Tx power 

	Inter-cell Interference Modelling
	Explicit modelling (all cells occupied by UEs)

	Shadowing standard deviation between UE and Macro
	8 dB

	Shadowing standard deviation between UE and UE
	12dB


Table A.1-6: Femto modelling parameters of Dual Stripe Model 

	Parameter
	Assumption

	Femto antenna gain 
	0 dBi

	Femto antenna pattern
	Omni-directional

	Femto DL power control
	Case1: Femto Tx power is set for a target SNR (e.g. 10 dB) at a Femto UE, within the max and min of Femto Tx power
Case2: without Femto DL power control, i.e. with max Femto Tx power.

	Femto min transmission power
	-10dBm

	Femto Noise Figure
	13dB

	Number of row per floor
	4

	max number of cells per row 
	10

	number of blocks per cell
	1

	number of floors per block  
	6

	deployment ratio *activation ratio
	0.1

	Femto UE number per active HeNB
	1

	Probability of Macro UE being indoors for Macro-Femto case
	35%

	Shadowing standard deviation between UE and Femto
	4dB



[image: image145.emf]10 m

10 m

10 m

10 m

10 m


Figure A.1-1: HeNB dual strip model
Table A.1-7: system simulation assumptions for outdoor Pico cell

	Parameter
	Assumption

	Pico number
	4 Picos/cell

	LUE per Pico
	10UEs/Pico, cluster

	Pico type 
	Hotzone

	Pico TX power (Ptotal)
	24dBm

	Pico antenna pattern
	Omni-direction

	Pico antenna gain 
	5dBi

	Pico radius
	40m

	Minimum distance between Pico and Pico
	40m

	Minimum distance between Pico and Macro
	75m

	Pico deployment 
	random deployment

	Macro UE distribution for Macro-outdoor Pico case
	randomly and uniformly dropped per Macro cell

	Penetration loss
	0dB

	Shadowing standard deviation
	Pico to UE
	10dB

	
	UE to UE
	12 dB

	
	Macro to Pico
	6 dB

	
	Pico to Pico
	6dB

	Pico noise figure
	13dB


Table A.1-8: shadowing correlation
	Parameters
	Assumptions

	Shadowing correlation between UEs
	0

	Shadowing correlation between Femto cells
	0

	Shadowing correlation between Femto and Macro
	0

	Shadowing correlation between outdoor Picos
	0.5

	Shadowing correlation between outdoor Pico and Macro
	0.5

	Shadowing correlation between Macro cells
	A Shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and of 1 between sectors of the same site shall be used[36.942]


---------------End of text proposal ----------------------
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