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1 Introduction

In the RAN4 78 meeting, WF [1][2] were approved with interference modelling and simulation assumptions. This contribution will discuss the remaining issues for interference modelling.
2 Discussion 

2.1 Power level for interference model
After RAN4 78 meeting, there was some Email discussion on the power level for PDCCH interference model, which focus on how to model the uniform power level with [-6dB 6dB] and whether to perform power normalized interference power. There were several options during the discussion:

· Option1 (baseline): 

· Log domain random distribution,[-6dB 6dB]

· Un-normalized interference power 

· Option 2:

· Linear domain random distribution

· Un-normalized interference power 

· Option 3:

· Linear domain random distribution

· Normalized interference power in linear domain, with x% used  PDCCH/PHICH region
· Option 4:

· Linear domain random distribution

· Normalized interference power in linear domain, with all the PDCCH/PHICH resource
Firstly, Option 1 is the baseline interference model which is already implied in the previous agreements.

With respect to the power normalization, from UE implementation power of view, without the PA estimation, both EIRC and IRC reference receiver have the same implementation with or without power normalization. So, currently it’s not clear why introducing the power normalization modelling 

What’s more, the power normalization modelling in option 4 is not reasonable from eNB implementation point of view. Taking 10MHz, CFI=1, no PHICH, 1CCE for example, if all the power of available PHICH and PDCCH was concentrated to 1CCE PDCCH, and the actual power PDCCH boosting is 10.28dB. In our opinion, 10dB power boosting is not good idea in real network because it may lead to unstable interference condition in CCH region and make neighbour cell PDCCH AL adaptation difficult. So, from this point of view, at least normalizing interference power with all the PDCCH/PHICH REG is not reasonable.
	10 MHz, CFI=1, no PHICH transmission, 1CCE PDCCH

	All available REG
	100

	Used REG for PCFICH
	4

	Used REG for PHICH
	0

	Used REG for 1 CCE PDCCH
	9

	Power boosting for 1CCE PDCCH
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With respect to the Log or Linear domain random distribution, there isn’t any strong views on which one is better. Only one reason is that from eNB configuration point of view, Log domain values is usually used.
So, based on above analysis, we propose that:

Proposal 1: use the Log domain random discussion and un-normalized interference power
2.2 REG-level/CCE-level PDCCH Interference modelling

During the previous meeting, many discussion was alrady been made, here we would like to give a summary of companeis’ views on each modellings:
	
	Technical reasons using this modelling
	Technical reasons not using this modelling

	REG-level
	No
	preclude the potential advanced UE implementation, such as CCE-level PA estimation

	CCE-level
	matching the realistic interference
	No


So, if no further technical reasons to justify each modeling, we propose that:
Proposal 2: use the CCE-level PDCCH interference modelling, based on the conditions that:

	
	Technical reasons using this modelling
	Technical reasons not using this modelling

	REG-level
	No
	preclude the potential advanced UE implementation, such as CCE-level PA estimation 

	CCE-level
	matching the realistic interference
	No


2.3 CCE-level PDCCH Interference modelling

In this section, we will provide the CCE-level PDCCH interference modelling together with the random power level. 

· Step 1: achieve the number 
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 of available CCEs for interference cell with given CFI/PHICH configuration. for example, the available CCE are:
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· Step 2: achieve the number 
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 of used PDCCH CCE, with given CCH partial loading ratio 
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· Step 3: achieve the index of used PDCCH CCEs, with the number 
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 of available CCEs and the number 
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 of used CCE. For example, the used PDCCH CCE is:
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In which, 
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 to ensure the random PDCCH interference.

· Step 4: achieve the index of used REGs based on the used PDCCH CCE in step 3, and perform REG-level random power assignment based on approved power level modelling
Based on the above CCE-level modelling, we propose:

Proposal 3: use proposed CCE-level PDCCH interference modelling

3 Conclusion
In this contribution, we discuss the remaining issues for PDCCH interference modelling. And based on analysis, we propose that:

Proposal 1: use the Log domain random discussion and un-normalized interference power

Proposal 2: use the CCE-level PDCCH interference modelling, based on the conditions that:

	
	Technical reasons using this modelling
	Technical reasons not using this modelling

	REG-level
	No
	preclude the potential advanced UE implementation, such as CCE-level PA estimation

	CCE-level
	matching the realistic interference
	No


Proposal 3: use proposed CCE-level PDCCH interference modelling

· Step 1: achieve the number 
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 of available CCEs for interference cell with given CFI/PHICH configuration. for example, the available CCE are:
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· Step 2: achieve the number 
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 of used PDCCH CCE, with given CCH partial loading ratio 
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· Step 3: achieve the index of used PDCCH CCEs, with the number 
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 of available CCEs and the number 
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 of used CCE. For example, the used PDCCH CCE is:
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In which, 
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 to ensure the random PDCCH interference.

· Step 4: achieve the index of used REGs based on the used PDCCH CCE in step 3, and perform REG-level random power assignment based on approved power level modelling
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