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1 Introduction

In RAN4 #68bis meeting, a way forward [1] on NAICS complexity analysis was agreed, in which a common methodology is proposed to align the complexity analysis between companies. In this contribution, we provide complexity analysis based on the WF [1].

2 Agreed Methodology

In WF R4-135657, several methods for complexity analysis are provided, they are:
· Method 1: It gives the order of the complexity for each block

· Method 2: it is an alternative method to express the outcome of the complexity analysis by using method 1 or 3. It is relative wrt a baseline receiver

· Method 3: It gives details of each functional block, but it does not give an overall complexity cost estimate. The complexity analysis is divided in the following blocks [R4-135499]

· Channel estimation complexity 

· Front-end core-receiver complexity: Detection / Demodulation 
· Back-end core receiver complexity: Decoding 

· Parameter extraction complexity 

And it has been agreed that method 3 will be used as baseline complexity analysis method and optionally choose method 1 or 2 for additional computation complexity evaluation. A template of complexity analysis is attached in the WF. 
3 Complexity analysis
In this section, we will provide the complexity with method 3 and method 2 for each advanced receiver, the required information is assumed to be available from network assistance.

· R.11 MMSE-IRC

	COMPLEXITY ANALYIS FOR RECEIVER TYPE ‘Y’
	Method 3
	Alternative method 2

	INT_CHE_TOTAL
	-
	

	INT_DET_TOTAL (if needed depending on the receiver)
	-
	

	(R-)ML_DET_TOT (if needed depending on the receiver)
	-
	

	INT_DEC_TOT  (if needed depending on the receiver
	-
	

	INT_SUB_TOTAL
	-
	

	INT_BD_TOTAL
	-
	

	TOTAL OVERALL COMPLEXITY
	
	1


· E-LMMSE-IRC
	COMPLEXITY ANALYIS FOR RECEIVER TYPE ‘Y’
	Method 3
	Alternative method 2

	INT_CHE_TOTAL
	(N_INT + 1)* N_ITER_CRS*INT_CHE
Or  (N_INT + 1)* N_ITER_DMRS*INT_CHE
	

	INT_DET_TOTAL (if needed depending on the receiver)
	N_INT*INT_DET
	

	(R-)ML_DET_TOT (if needed depending on the receiver)
	-
	

	INT_DEC_TOT  (if needed depending on the receiver
	-
	

	INT_SUB_TOTAL
	N_INT*INT_SUB
	

	INT_BD_TOTAL
	-
	

	TOTAL OVERALL COMPLEXITY
	
	2~3


· SL-IC 
	COMPLEXITY ANALYIS FOR RECEIVER TYPE ‘Y’
	Method 3
	Alternative method 2

	INT_CHE_TOTAL
	(N_INT + 1)* N_ITER_CRS*INT_CHE
Or  (N_INT + 1)* N_ITER_DMRS*INT_CHE
	

	INT_DET_TOTAL (if needed depending on the receiver)
	N_INT*INT_DET
	

	(R-)ML_DET_TOT (if needed depending on the receiver)
	N_INT*(R-)ML_DET
	

	INT_DEC_TOT  (if needed depending on the receiver
	-
	

	INT_SUB_TOTAL
	N_INT*INT_SUB
	

	INT_BD_TOTAL
	-
	

	TOTAL OVERALL COMPLEXITY
	
	2.5~3.5


·  (R)-ML

	COMPLEXITY ANALYIS FOR RECEIVER TYPE ‘Y’
	Method 3
	Alternative method 2

	INT_CHE_TOTAL
	(N_INT + 1)* N_ITER_CRS*INT_CHE
Or  (N_INT + 1)* N_ITER_DMRS*INT_CHE
	

	INT_DET_TOTAL (if needed depending on the receiver)
	N_INT*INT_DET
	

	(R-)ML_DET_TOT (if needed depending on the receiver)
	N_INT*(R-)ML_DET
	

	INT_DEC_TOT  (if needed depending on the receiver
	-
	

	INT_SUB_TOTAL
	N_INT*INT_SUB
	

	INT_BD_TOTAL
	-
	

	TOTAL OVERALL COMPLEXITY
	
	5~6


4 Conclusion
In this contribution, we provide the complexity analysis for each receiver in the given tables.
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