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1. Introduction

At the last RAN4 #68 meeting, the following points with regard to NAICS scenario 2a/2b evaluation were agreed [1].

· Prioritize analysis of Scenario #2a/b with 4 Small cells
· Two dominant interferers are explicitly modeled for Scenario #2a/b

However, the following issue raised in [2] is still remained.

· Noc(α) as defined above is acceptable for link simulation setting purposes, including whether/how to define different α for macro and small cells
In this contribution, we provide the proposal corresponding to the above remaining issue.
2. Interference Modelling for NAICS Scenario 2a/2b

2.1. Definition of Ik/Noc for Scenario 2a/2b 

When assuming Scenario 2a/2b, we consider that the UEs connected to macro cells (referred to as Macro UE hereafter) and UEs connected to small cells (referred to as Small UE hereafter) should be explicitly separated to calculate Ik/Noc since the geometry statistics for each UE type are quite different as clarified in the calibration campaign [3]. Based on this, at least two Ik/Noc should be defined as follows.
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Here, IkMacro and IkSmall are the interference powers from the k-th dominant interfering cell that affect Macro UEs and Small UEs, respectively. NocMacro() and NocSmall() are the non-dominant interferences and noise powers for Macro UEs and Small UEs, respectively. 

Proposal 1: Ik/Noc should be explicitly separated corresponding to the Macro UEs and Small UEs.

2.2. Noc() Calculation Based on Common  or Different 
Regarding Noc() calculation, our views on different  and common  are summarized as follows.
· Based on common  for Noc() calculation
· Pros: I1/Noc and I2/Noc can be calculated as the same as Scenario 1, i.e., this assumption is easier to calculate Noc() than applying different . Based on common , NocMacro()and NocSmall() are defined as follows.
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· Cons: When applying common  for Noc() calculation, Noc() includes the same RU factors both for macro and small cells. Therefore this assumption models the less realistic environment for Scenario 2a/2b than applying different  for macro and small cells. In this case, although the gain from NAICS receiver might be optimistic due to assuming higher RU factors for small cells, it seems not to be problematic so much from the viewpoint of clarification of NAICS gain.
· Based on different  for Noc() calculation
· Pros: Applying different  corresponding to the cell type for Noc() calculation can model the more realistic environment for Scenario 2a/2b than applying common , since the actual RU factors for small cells are lower than those for macro cells as described in [4].

·  Cons: When calculating I1/Noc and I2/Noc using the system-level simulation, different , e.g., m and s for macro and small interferers respectively, should be included corresponding to the cell type of Ik and Macro/Small UEs. For example, when assuming Macro UEs, Ik is expressed as IkMacro,m and IkMacro,s for macro and small interferers respectively. 

[image: image3.wmf]ï

ï

ï

î

ï

ï

ï

í

ì

+

+

=

+

+

=

å

å

å

å

 UEs

Small

for 

  

)

,

(

 UEs

Macro

for 

  

)

,

(

0

,

,

0

,

,

N

I

I

Noc

N

I

I

Noc

s

interferer

smallcell 

nt 

non-domina

 

Set of all

s

Small

k

s

s

interferer

macrocell 

nt 

non-domina

 

Set of all

m

Small

k

m

s

m

Small

s

interferer

smallcell 

nt 

non-domina

 

Set of all

s

Macro

k

s

s

interferer

macrocell 

nt 

non-domina

 

Set of all

m

Macro

k

m

s

m

Macro

a

a

a

a

a

a

a

a



(1)
Furthermore, to model the different RU factors for macro and small interferers, the cell type should be taken into account for not only Noc but also I1 and I2, i.e., the explicit inter-cell interference. From this perspective, four parameters in total should be defined when assuming Macro UEs.

· For most dominant inter-cell interference of Macro UEs
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· For second dominant inter-cell interference of Macro UEs
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Therefore, the modeling of inter-cell interference becomes complex when applying this assumption for the link-level simulation.
2.3. Link-level Evaluation Methodology
· Applying common  
When applying common , the link-level evaluations should be performed corresponding to possible two patterns corresponding to Macro/Small UEs as summarized in Table 1.

Table–1 Link-level Simulation Patterns Based on Common 
	
	Simulation pattern
	Most dominant interferer:  I1/Noc
	Second dominant interferer: I2/Noc

	Macro UEs
	#1 
	I1Macro/NocMacro()
	I2Macro/NocMacro()

	Small UEs
	#2
	I1Small/NocSmall()
	I2Small/NocSmall()


· Applying different  
When applying different , the link-level evaluations should be performed corresponding to possible eight patterns corresponding to the cell type of Ik and Macro/Small UEs as summarized in Table 2.

Table–2 Link-level Simulation Patterns Based on Different 
	
	Simulation pattern
	Most dominant interferer:  I1/Noc
	Second dominant interferer: I2/Noc

	Macro UEs
	#1
	Macro cell:  I1Macro,m/NocMacro(m, s)
	Macro cell:  I2Macro,m/NocMacro(m, s)

	
	#2 
	Macro cell:  I1Macro,m/NocMacro(m, s)
	Small cell:  I2Macro,s/NocMacro(m, s)

	
	#3 
	Small cell:  I1Macro,s/NocMacro(m, s)
	Macro cell:  I2Macro,m/NocMacro(m, s)

	
	#4 
	Small cell:  I1Macro,s/NocMacro(m, s)
	Small cell:  I2Macro,s/NocMacro(m, s)

	Small UEs
	#5
	Macro cell:  I1Small,m/NocSmall(m, s)
	Macro cell:  I2Small,m/NocSmall(m, s)

	
	#6 
	Macro cell:  I1Small,m/NocSmall(m, s)
	Small cell:  I2Small,s/NocSmall(m, s)

	
	#7 
	Small cell:   I1Small,s/NocSmall(m, s)
	Macro cell:  I2Small,m/NocSmall(m, s)

	
	#8 
	Small cell:   I1Small,s/NocSmall(m, s)
	Small cell:  I2Small,s/NocSmall(m, s)


Furthermore, when evaluating the performance using link-level simulation, the probabilities of each simulation patterns within Macro or Small UEs should be evaluated based on the system-level simulation a priori. 
To introduce different  for NAICS Scenario 2a/2b evaluation, the evaluation methodologies become more complex than the evaluation assuming common  and the additional parameters, i.e., the probabilities of each simulation patterns, should be defined. We consider that a lot of time should not be consumed to discuss this issue because of time restriction of NAICS works, although applying different  can lead to the realistic evaluation for Scenario 2a/2b. Therefore, we prefer applying common  for Scenario 2a/2b.

Proposal 2: Considering the time restriction of the NAICS work, common  for Noc() calculation should be assumed in NAICS Scenario 2a/2b evaluation. 
3. Conclusion

In this contribution, we provided the proposals for the remaining issues for Scenario 2a/2b evaluation, i.e., the Noc() calculation scheme. 
Proposal 1: Ik/Noc should be explicitly separated corresponding to the Macro UEs and Small UEs.

Proposal 2: Considering the time restriction of the NAICS work, common  for Noc() calculation should be assumed in NAICS Scenario 2a/2b evaluation. 
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