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1 Introduction
In the last RAN4 meeting, two WFs were agreed in [1]

 REF _Ref344899739 \r \h 
[2] on FeICIC demod and CSI requirements

The first WF, R4-126983, contains basic agreements on the framework of demod/CSI requirements to be defined. It was agreed that two interferers will be explicitly modelled; one with colliding CRs and the other with non-colliding CRS, and that Rel-10 propagation conditions, correlation matrix, and antenna configurations will be used as the starting point for each physical channel requirement. Detailed agreements in [1] are captured below for reference:

· CRS configuration:
· Option 1: the first strongest aggressor cell has the colliding CRS, and the second strongest aggressor cell has the non-colliding CRS with respect to the victim cell.
· Option 2: the first strongest aggressor cell has the non-colliding CRS, and the second strongest aggressor cell has the colliding CRS with respect to the victim cell.
· It is FFS whether to use one or both options and which option to be selected.
· ABS configuration:
· The demodulation and CSI requirements for non-MBSFN ABS will be introduced;
· The demodulation and CSI requirements for MBSFN ABS will be introduced. But the test case number may be minimized.
· Propagation conditions, correlation matrix and antenna configurations
· Reuse Rel-10 propagation conditions, correlation matrix and antenna  configurations as the starting point for each physical channel  requirement ;
· Other propagation conditions and correlation matrix would be used as well as or instead of Rel-10 propagation conditions if justified.
· Control channel symbol number:
· 2 symbol (normal PHICH duration)
· Reference equalizer:
· MMSE and MMSE-IRC should be considered
· Cyclic prefix:
· Normal
· Time delay between cells: 
· FFS
· Frequency offsets between cells:
· FFS
· Tx EVM:
· 6% for both serving cell and aggressor cells.
The second WF, R4-126942, contains methodology for determining interferer levels. It was agreed that FeICIC demod requirements should be defined based on CRS handling of two aggressors, subject to confirmation of the benefits of two aggressor CRS handling. Aspects that may be considered include (but not limited to) system level gain, link level gain, PCFICH/PDCCH/PHICH coverage, and impact on CSI and RLM. Aggressor levels for demod tests should be aimed to be chosen such that they can clearly differentiate the UEs handling two aggressors from UEs handling only one or no aggressor, assuming the benefits of two aggressor CRS handling are confirmed. For system level simulations, it was agreed to use configuration #1 and 4b with 24dBm and 30dBm pico power. Interferer levels for PDCCH, PHICH, and PDSCH TM2 tests will be determined based on CRE UE statistics, while which statistics to use for TM3 and CSI tests is FFS. Detailed agreements in [2] are captured below for reference:
Principle:

· Explicitly model 2 aggressor cells for FeICIC demod/CSI simulations
· FeICIC demod requirements should be defined based on CRS handling of both aggressors
· Subject to confirmation of the benefits of two aggressor CRS handling
· Aspects that may be considered include (but not limited to)
· System level gain
· Link level gain
· PCFICH, PDCCH, and PHICH coverage 
· Impact on CSI
· Impact on RLM
· Aggressor levels for demod tests should be aimed to be chosen such that 
· They represent conditions encountered under system simulations
· And they can clearly differentiate the UEs handling two aggressors from UEs handling only one or no aggressor assuming the benefits and complexity of two aggressor CRS handling are confirmed.
· Complexity aspects may also be considered
Methodology:

· Consider configuration #1 and 4b with 24dBm and 30dBm pico power.
· UE population for deriving interferer statistics
· For PDCCH and PHICH tests, consider only CRE UEs.
· For TM2 tests, consider only CRE UEs
· FFS for TM3 and CSI tests
· Companies to propose the method for choosing interference levels of the first and second aggressors.
· Companies are encouraged to provide analysis on whether Noc2 may be set the same or different from Noc1 for demod and CSI.
Extending our previous contributions in [3]

 REF _Ref344978046 \r \h 
[4] on methodology and interferer levels, in this contribution we propose methodology for determining interferer levels and provide corresponding system level simulation results. As agreed in the above WFs, our methodology and analysis are based on two explicitly modeled interferers, configuration #1 and #4b, and both CRE and pico center UE statistics. Based on the resulting interferer levels, we provide link level evaluation results to confirm that the interferer levels are indeed solid choices. As agreed in the above WFs, the simulation assumptions for the link level evaluation are based on existing Rel-10 eICIC test cases, except that two interferers are modeled with the proposed interferer levels. 
Based on the discussions and outcome in this paper, we propose detailed demod and CSI test cases for FeICIC in our companion papers [6][7]. 

Another companion paper [5] discusses the need of two-cell CRS mitigation.

2 Discussion
2.1 Pico CRE and center UE statistics
We run system simulations to obtain the CRE UE distribution. We used configurations #1 and #4b and 24dBm pico power, with 4 pico nodes per macro area. Other detailed simulation assumptions are listed in Table 10 in the appendix. From each simulation, we gather the complete joint distribution of (Es/Noc2, D1/Noc2, D2/Noc2, Es/Noc1, D1/Noc1, D2/Noc1) for each CRE UE and each pico center UE. Here, Es, D1, and D2 denote the serving pico cell, the strongest macro aggressor, and the second strongest macro aggressor levels, respectively.
As an illustration, Figure 1 depicts the scatter plots showing the distribution of pico CRE UEs under configuration #1, and Figure 2 shows similar plots for the pico center UEs under configuration #4b. Although we generate the complete joint distribution of (Es/Noc2, D1/Noc2, D2/Noc2, Es/Noc1, D1/Noc1, D2/Noc1), we only show the distribution of the triplet (Es/Noc2, D1/Noc2, D2/Noc2) for illustration purpose.
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Figure 1: Scatter plots for CRE UE distribution under configuration #1. Each plot is for D1/Noc2 vs. Es/Noc2 (upper left), D2/Noc2 vs. Es/Noc2 (upper right), D2/Noc2 vs. D1/Noc2 (lower left), and D2/Noc2 vs. D1/Noc2 vs. Es/Noc2 (lower right). 
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Figure 2: Scatter plots for pico center UE distribution under configuration #4b. Each plot is for D1/Noc2 vs. Es/Noc2 (upper left), D2/Noc2 vs. Es/Noc2 (upper right), D2/Noc2 vs. D1/Noc2 (lower left), and D2/Noc2 vs. D1/Noc2 vs. Es/Noc2 (lower right). 
One thing we notice from the figures is that while there are many UEs whose second aggressor is very weak, there are also many UEs whose second aggressor is nearly as strong as their first aggressor. In fact, the (D1, D2) scatter plots for both pico CRE and center UE statistics have densest UE population around the areas where the two aggressors are nearly equally strong. Thus, we may call those UEs as “typical UEs” that FeICIC demod and CSI tests may be based on.
Observation 1: The (D1, D2) scatter plots for both pico CRE and center UE statistics have densest UE population around the areas where the two aggressors are nearly equally strong. Thus, we may call those UEs as “typical UEs” that FeICIC demod and CSI tests may be based on.
Based on these statistics, in the next section we describe how the interferer levels for the FeICIC demod and CSI test cases may be obtained.
2.2 Methodology for choosing of aggressor levels

In our previous contribution in [4], we have provided an in-depth analysis comparison of two approaches for PDSCH TM2 demod tests:

Approach 1: choose the two aggressor levels based on 50%-ile CDF of the marginal distribution of D1/Noc2 and D2/Noc2
Apprhach 2: choose the 1st aggressor based on 50%-ile CDF, and in order to ensure a strong enough 2nd aggressor, choose 2nd aggressor based on 10%-ile of the ratio D1/D2.

Through complete joint system-to-link simulations, we demonstrated that there is a noticeable throughput increase with the second aggressor CRS IC. In [5], we provide further analysis showing that it is necessary for UE to handle CRS interference from two aggressors. 
Proposal 1: FeICIC demod and CSI tests should be defined based on two-aggressor CRS handling.

In [4], our in depth analysis showed that the “approach 1” leads to aggressor levels that fail to differentiate the UEs with one cell IC and two cell IC, while “approach 2” leads to aggressor choices that correspond to typical UEs which also give sufficient gain with the second cell IC. It is worthwhile to note that the interferer levels using the “approach 2” leads to a UE that belongs to the “typical UEs” as in Observation 1, whereas the “approach 1” does not. As agreed in [2], the aggressor levels for demod tests should be aimed to be chosen such that 
· Condition 1: They represent conditions encountered under system simulations

· Condition 2: They can clearly differentiate the UEs handling two aggressors from UEs handling only one or no aggressor.

Therefore, the “approach 1” is not adequate, while “approach 2” satisfies the “condition 2”. It is later verified that the interferer levels derived from “approach 2” also satisfy “condition 1”, and therefore, “approach 2” may be used as the methodology for choosing interferer levels for FeICIC demod.
The aggressor levels for the control channel demod tests may be chosen in a similar manner. As it is more important to ensure adequate control channel coverage, it can be said that the 1st aggressor chosen based on 10%-ile CDF (rather than 50%-ile for the case of PDSCH TM2) is a more appropriate choice. Note that also in Rel-10 eICIC the interferer level for PDCCH was chosen based on the 10%-ile of the CRE UEs.
In [2], it was agreed that CRE UE statistics are used to derive interferer levels for PDCCH, PHICH, and PDSCH TM2 tests, while it is FFS for PDSCH TM3 and CSI tests. If PDSCH TM4 tests with a single layer spatial multiplexing are introduced, it is reasonable to use CRE UE statistics for them too. For PDSCH TM3 (rank 2) tests, it is reasonable to use pico center UE statistics.
Proposal 2: Use pico CRE UE statistics for PDCCH, PHICH, TM2, and TM4 (single layer) tests. Use pico center UE statistics for TM3 (rank 2) tests.
In summary, our proposed methodology for choosing interferer levels is as follows:

Proposal 3: Methodology for choosing interferer levels as in Table 1
Table 1: Methodology for choosing interferer levels
	· Step 1: Obtain UE statistics

· For PDCCH, PHICH, TM2, and TM4 (single layer) tests, use pico CRE UE statistics

· For TM3 (rank 2) tests, use pico center UE statistics

· Step 2: Choose the 1st aggressor D1/Noc1 and D1/Noc2 based on X%-ile CDF of D1/Noc1
· X = 10% for PDCCH and PHICH tests
· X = 50% for PDSCH tests

· Step 3: Choose the 2nd  aggressor D2/Noc1 and D2/Noc2 based on 10%-ile CDF of the ratio D1/D2.

· Step 4: Serving cell level ES/Noc1 is obtained based on alignment results. Tests should be preferably based on existing Rel-8/9/10 test cases and should be constructed such that the triplet (ES/Noc1, D1/Noc1, D2/Noc1) corresponds to a typically observed UE in the underlying UE statistics.


In Rel-10 eICIC, the interferer levels used for PDSCH tests were re-used for CQI and RI tests. Similarly, to reduce the RAN4 effort, we could reuse the interferer levels derived for FeICIC PDSCH tests toward FeICIC CQI and RI tests. 

Proposal 4: Reuse interferer levels of PDSCH tests towards CQI and RI tests.
2.3 Aggressor levels

In Figure 6 through Figure 9 in the Appendix, we show the statistics of

· CRE UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4b
· CRE UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4b.

· Pico center UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4b.

· Pico center UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4b.

Although we did not include figures, we have also obtained similar statistics for configuration #1.
Summarizing the system simulation results, Table 2 and Table 3 show the SNR levels of the aggressors, for control channel and PDSCH demod, respectively, chosen according to the proposed methodology.

Table 2: SNR values based on 10%-ile CDF for D1 and 10%-ile CDF for the ratio of D1 to D2.

	UE population
	Collision scenario
	Configuration
	Es/Noc1
	Es/Noc2
	D1/Noc1
	D1/Noc2
	D2/Noc1
	D2/Noc2

	CRE UEs
	CN
	#1
	-1dB
	-2dB
	5dB
	3dB
	4dB
	2dB

	
	
	#4b
	1dB
	0dB
	6dB
	5dB
	4dB
	3dB

	
	NC
	#1
	-1dB
	-2dB
	5dB
	3dB
	4dB
	2dB

	
	
	#4b
	1dB
	0dB
	6dB
	4dB
	5dB
	3dB


Table 3: SNR values based on 50%-ile CDF for EI,1 and 10%-ile CDF for the ratio of D1 to D2.

	UE population
	Collision scenario
	Configuration
	Es/Noc1
	Es/Noc2
	D1/Noc1
	D1/Noc2
	D2/Noc1
	D2/Noc2

	CRE UEs
	CN
	#1
	6dB
	4dB
	12dB
	10dB
	11dB
	9dB

	
	
	#4b
	8dB
	7dB
	13dB
	12dB
	11dB
	10dB

	
	NC
	#1
	6dB
	4dB
	11dB
	9dB
	10dB
	8dB

	
	
	#4b
	8dB
	6dB
	13dB
	11dB
	12dB
	10dB

	Pico center UEs
	CN
	#1
	16dB
	14dB
	9dB
	7dB
	8dB
	6dB

	
	
	#4b
	16dB
	14dB
	9dB
	7dB
	8dB
	6dB

	
	NC
	#1
	15dB
	13dB
	8dB
	6dB
	7dB
	5dB

	
	
	#4b
	16dB
	14dB
	8dB
	6dB
	7dB
	5dB


In the WF [2], companies were encouraged to provide analysis on whether Noc2 may be set the same or different from Noc1 for demod and CSI. In the above table it is observed that Noc1 and Noc2 levels for a given UE of interest differ by 1dB-2dB. The corresponding gap was around 3dB in Rel-10 eICIC. In FeICIC, the gap is reduced because two explicit interferers are modeled, which reduces the contribution from other macro cell interference. To simplify test case design it is proposed to set Noc1=Noc2 for all FeICIC demod and CSI tests. This is justified by the following
· The gap between Noc1 and Noc2 is small.

· Setting Noc1=Noc2 simplifies test setup.

· Setting Noc1=Noc2 enables CQI BLER tests on ABS and makes RI tests reliable by removing CQI mismatch.

· UE’s ability to handle different Noc1 and Noc2 is already verified in eICIC tests.

· The main focus of FeICIC demod and CSI tests, which is to verify UE’s handling of CRS interference, is not affected by setting Noc1=Noc2.

· Even in realistic Rel-8/9 LTE deployments, Noc1 and Noc2 are generally different due to partial loading. However, Rel-8/9 RAN4 test cases still assume Noc1=Noc2.
Proposal 5: Set Noc1=Noc2 in all FeICIC demod and CSI tests.
From the above, we make the following proposal:
Proposal 6: Aggressor levels for FeICIC demod and CSI tests may be set as in Table 4, Table 5, and Table 6
Table 4: Aggressor levels for PDCCH/PCFICH and PHICH tests
	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2

	CN or NC
	5dB
	4dB


Table 5: Aggressor levels for PDSCH TM2 (transmit diversity) and PDSCH TM4 (closed-loop single layer spatial multiplexing):
	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2

	CN or NC
	12dB
	10dB


Table 6: Aggressor levels for PDSCH TM3 (open loop spatial multiplexing), CQI, and RI tests:
	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2

	CN or NC
	9dB
	8dB


2.4 Validation of interferer levels and choice of serving cell level
In [1] it was agreed to reuse Rel-10 propagation conditions, correlation matrix, and antenna configurations as the starting point. 
In this section, we provide link level simulation results, reusing Rel-10 test cases as the baseline, and adding two aggressors with the interferer levels from Proposal 6. 

2.4.1 PDSCH TM3

Figure 3 shows link level simulation results for PDSCH TM3. The simulation parameters were borrowed from the Rel-10 eICIC TM3 FDD non-MBSFN ABS test, except that two aggressors are modeled with their SNR levels given by Proposal 6. In the figure, two different CRS collision scenarios were considered:
[CN] 1st aggressor has colliding CRS, and 2nd aggressor has non-colliding CRS

[NC] 1st aggressor has non-colliding CRS, and 2nd aggressor has colliding CRS
For each scenario, we simulated no CRS IC, 1-cell (strongest interferer) CRS IC, and 2-cell CRS IC.
[image: image9.emf]8 9 10 11 12 13 14 15 16 17 18

0

0.5

1

1.5

2

2.5

x 10

4

Es/Noc (dB)

Throughput

 

 

[NC], No CRS-IC

[NC], 1-cell CRS-IC

[NC], 2-cell CRS-IC

[CN], No CRS-IC

[CN], 1-cell CRS-IC

[CN], 2-cell CRS-IC


Figure 3: Link level simulation results for PDSCH TM3
We can observe that the serving cell SNR level that achieves 70% max throughput is around 11.8dB in case two aggressors are canceled. If only the strongest aggressor is canceled, the 70% throughput is achieved at 13.0dB and 15.5dB, respectively, for [CN] and [NC]. In particular, the setup [NC] is seen as the better choice among the two for differentiating UEs with two aggressor interferer handling from those UEs handling only one aggressor, as the SNR gap (15.5dB - 11.8dB) is the larger. Thus, we propose to use the CRS collision scenario [NC] for TM3.
Proposal 7: PDSCH TM3 (open loop spatial multiplexing) tests as in Table 7
Table 7: PDSCH TM3 (open loop spatial multiplexing) tests setup

	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2
	Prop. Ch.

	NC
	9dB
	8dB
	R. 11 (16QAM 1/2)


More detailed proposal for the test case is provided in [6].
2.4.2 PDSCH TM2

Figure 4 shows link level simulation results for PDSCH TM2. The simulation parameters except for the reference channel were borrowed from the Rel-10 TM2 FDD non-MBSFN ABS test, while the reference channel was borrowed from the Rel-10 TM2 FDD non-ABS test, and two aggressors were modeled with their SNR levels given by Proposal 6. Note that for eICIC, the reference channel has changed from R.11 (16QAM rate 1/2) to R.11-4 (QPSK rate 1/2) because of the unmitigated 6dB aggressor. For FeICIC, as the CRS interference from the aggressors is mitigated, it is more reasonable to use the original reference channel R.11 used for TM2 and TM3, so as to obtain a better operation range of the serving cell Es/Noc.
As in the previous section, two different CRS collision scenarios [CN] and [NC] were considered, each with no CRS IC, 1-cell (strongest interferer) CRS IC, and 2-cell CRS IC.
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Figure 4: Link level simulation results for PDSCH TM2
We can observe that the serving cell SNR level that achieves 70% max throughput is around 5.9dB in case two aggressors are canceled, and only the strongest aggressor is canceled, the 70% throughput is achieved at 8.1dB and 11.7dB, respectively, in case of [CN] and [NC]. Therefore, the chosen aggressor levels can very well differentiate UEs with two aggressor interferer handling from those UEs handling only one aggressor. Although the scenario [NC] is better at differentiating the UEs, we propose to use [CN] to give diverse coverage in the tests, as we are proposing to use [NC] for TM3 and the margin for [CN] between 1 cell and 2 cell CRS-IC is large enough (8.1dB – 5.9dB).
Proposal 8: PDSCH TM2 (transmit diversity) and TM4 (single layer spatial multiplexing) tests as in Table 8
Table 8: PDSCH TM2 (transmit diversity) and TM4 (single layer spatial multiplexing) tests setup

	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2
	Prop. Ch.

	CN
	12dB
	10dB
	R. 11 (16QAM 1/2)


More detailed proposal for the test case is provided in [6].
2.4.3 PDCCH
Figure 5 shows link level simulation results for PDCCH. The simulation parameters were borrowed from the Rel-10 eICIC PDCCH FDD non-MBSFN ABS test, except that two aggressors are modeled with their SNR levels given by Proposal 6. As in the previous sections, two different CRS collision scenarios [CN] and [NC] were considered, each with no CRS IC, 1-cell (strongest interferer) CRS IC, and 2-cell CRS IC.
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Figure 5: Link level simulation results for PDCCH
Similarly to the previous sections, the scenario [NC] gives a better differentiation.
Proposal 9: PDCCH and PHICH tests as in Table 9
Table 9: PDCCH and PHICH tests setup

	Collision scenario
	EI,1/Noc1
	EI,1/Noc2
	EI,2/Noc1
	EI,2/Noc2
	Prop. Ch.

	NC
	5dB
	4dB
	For PDCCH test, R15-1 FDD with 2 symbols for control
(8 CCEs, DCI format 1)

For PHICH test, R19 with normal PHICH duration


More detailed proposal for the test case is provided in [6].
3 Conclusions
In this contribution we have proposed methodology for determining interferer levels and the resulting interferer levels. We also provide link level evaluation results to confirm that the interferer levels are indeed solid choices. During the process we also propose demod and CSI test cases, whose details are captured in our companion papers [6][7].

Our observations and proposals are summarized below.
Observation 1: The (D1, D2) scatter plots for both pico CRE and center UE statistics have densest UE population around the areas where the two aggressors are nearly equally strong. Thus, we may call those UEs as “typical UEs” that FeICIC demod and CSI tests may be based on.


 TOC \n \h \z \c "Proposal" 

Proposal 1: FeICIC demod and CSI tests should be defined based on two-aggressor CRS handling.
Proposal 2: Use pico CRE UE statistics for PDCCH, PHICH, TM2, and TM4 (single layer) tests. Use pico center UE statistics for TM3 (rank 2) tests.
Proposal 3: Methodology for choosing interferer levels as in Table 1
Proposal 4: Reuse interferer levels of PDSCH tests towards CQI and RI tests.
Proposal 5: Set Noc1=Noc2 in all FeICIC demod and CSI tests.
Proposal 6: Aggressor levels for FeICIC demod and CSI tests may be set as in Table 4, Table 5, and Table 6
Proposal 7: PDSCH TM3 (open loop spatial multiplexing) tests as in Table 7
Proposal 8: PDSCH TM2 (transmit diversity) and TM4 (single layer spatial multiplexing) tests as in Table 8
Proposal 9: PDCCH and PHICH tests as in Table 9


4 Appendix
4.1 System level simulation assumptions

Table 10: System level simulation assumptions
	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with 4 pico nodes per macro area,

· #1(4) – configuration #1 with 4 pico nodes per macro area

	PCI assignment
	Macro cells: planned PCIs with 3-reuse per macro site
Pico cells: Random PCIs for pico cells

	ISD
	500 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24 dBm

	Subframe alignment
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss, 3D pattern

Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi

	Es/Iot calculation
	Per RE, before interference mitigation

	Traffic model
	Full buffer, full load

	Load
	In non-ABS: full load

In ABS: signal/channel-dependent and RE-dependent 

	ABS configuration
	ABS pattern is the same in all cells using ABS.

	Path loss
	Baseline: Macro to UE: L= 128.1+37.6log10(R), 

                 Pico to UE: 
[image: image12.wmf]R

L

10

log

7

.

36

7

.

140

+

=

, R in km


4.2 Interferer level statistics
Figure 6 shows the statistics of all CRE UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4b.
[image: image13.emf]-15 -10 -5 0 5 10 15 20 25 30 35

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

Es/N

oc

 [dB]

Es/N

oc

 for CRE UEs having (1st,2nd) aggressor as (colliding,non-colliding) CRS

 

 

Es/N

oc1

Es/N

oc2

Es/N

oc3

[image: image14.emf]-5 0 5 10 15 20 25 30 35 40

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

D1/N

oc

 [dB]

D1/N

oc

 for CRE UEs having (1st,2nd) aggressor as (colliding,non-colliding) CRS

 

 

D1/N

oc1

D1/N

oc2

D1/N

oc3

[image: image15.emf]-20 -15 -10 -5 0 5 10 15 20 25 30

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

D2/N

oc

 [dB]

D2/N

oc

 for CRE UEs having (1st,2nd) aggressor as (colliding,non-colliding) CRS

 

 

D2/N

oc1

D2/N

oc2

D2/N

oc3

[image: image16.emf]0 5 10 15 20 25

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

Ratio of Es, D1, and D2 [dB]

Ratio of D1 to D2 for CRE UEs having (1st,2nd) aggressor as (colliding,non-colliding) CRS

 

 

D1/D2


Figure 6: CDF of all CRE UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4B

Figure 7 shows the statistics of all CRE UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4b.
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Figure 7: CDF of all CRE UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4B

Figure 8 shows the statistics of all pico center UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4b.
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Figure 8: CDF of all pico center UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS for configuration #4B

Figure 9 shows the statistics of all pico center UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4b.
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Figure 9: CDF of all pico center UEs having the 1st aggressor as non-colliding-CRS and the 2nd aggressor as colliding CRS for configuration #4B
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