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1  Introduction

Link-level studies on the advanced MMSE-IRC receiver have been finished, and a new working item has been launched in [1]. In this working item phase, the MMSE-IRC receiver is going to be a baseline receiver targeting spatial domain interference mitigation; therefore conformance test conditions are required to clarify the MMSE-IRC performance.  In this contribution, first we discuss about clear formulations of the test receivers, then suggest interference test cases on multi-cell environment based on [2]. Both CRS- and DM-RS based transmission configurations are specified for both serving and interfering cells with the DIP power profile in [3].  
2 Receiver formulations for tests
Although the MMSE and MMSE-IRC have been discussed during the study item phase, receiver configurations corresponding to system resource are somewhat unclear. Their formulations and configurations are specified here.  
· Formulation of a baseline MMSE receiver 

The baseline receiver is designed based on MMSE using a wide-band noise variance. The baseline MMSE receiver formulation is 
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 is an estimated noise variance in a wide band.
· Formulation of a MMSE-IRC receiver

The MMSE-IRC receiver needs a noise-interference covariance matrix, which is calculated as
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 received reference signal vector, and [image: image24.png]
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transmitted reference signal in a RB. Using [image: image28.png]


, the narrow-band MMSE-IRC formulation is written as
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Note that the MMSE-IRC is applied per a RB. 
The minimum performance requirements are expressed as throughput improvement between the baseline MMSE ([image: image32.png]


) and MMSE-IRC ([image: image34.png]


) receivers.  The performance improvement is presented as
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3 Cell configurations and performance requirements
The MMSE-IRC receiver is expected to have superior performance to the baseline MMSE under interference dominant circumstances. The minimum performance requirements are defined by throughput improvement of MMSE-IRC from the baseline. Our test scenario selection is based on the test results in [4].  Based on performance measurements of the advanced receiver, we select a test scenario that reflects the best system performance of the advanced receiver. For an example, the best performance improvement for the TM6 case has been shown with MCS8 ( in Table 1 of  [4] ), so it is regarded as the best test scenario for TM6. 

Also, a DIP profile is important to obtain clear gain from the advanced receiver. We conclude that the MMSE-IRC can be effectively evaluated under one dominant interference circumstance. The profile proposed in [3] generates very dominant interference from the first interfering cell, therefore it makes easy and effective circumstance to see the gain. We consider one dominant interfering cell in tests rather than setting multiple interfering cells. 

Test conditions for the TM4 minimum performance are specified in Table 1.
  Table1. TM4 test parameters for CRS-based interference covariance estimation
	Parameter
	Unit
	Test1

	Carrier frequency
	GHz
	2

	Number of cells
	
	2 (Note 1)

	TX mode on Serving cell
	
	TM 6

	TX mode on interfering cell
	
	TM 4

	CRS configuration
	
	2 CRS ports (non-colliding)

	PMI for target signal
	
	wideband PMI

	Feedback periodicity for target signal
	
	Periodicity : 5ms
delay : 8ms

	H-ARQ
	
	8 HARQ processes 
max 4 transmissions

	MCS/PMI/Ranks for interference
	
	Randomly changing 
per a sub-band (Note 2)

	PCFICH
	
	CFI = 2

	Resource allocation
	
	50 RBs

	Cyclic prefix
	
	Normal

	  Note 1 : # of serving cell =1, # of interfering cell =1
Note 2 : Uniform distribution on MCS/PMI and 80% for RI=1 and 20% for RI=2.
                Frequency granularity is 6RBs.
  Note 3 : PCFICH/PDCCH detection is not considered.


                     Table 2 : TM4 minimum MMSE-IRC performance improved from the baseline 
	Test  #
	BW
(MHz)
	Reference
Channel
	MIMO 
config
	Propagation conditions
	Serving Cell
MCS index
	Performance
improvement  (%)
	G
(dB)
	DIP1
(dB)

	1
	10
	FDD
	2x2 low
	EVA-5Hz
	8
	24%
	-2.5
	-2.02

	
	
	
	
	
	
	
	
	


Note signal to interference-and-noise ratio (SINR) is defined as [image: image38.png]U, /1,:)as
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 is a averaged received power from i th cell (i=1,2) , and  [image: image42.png]


. Dominant interference proportion (DIP) is defined as  [image: image44.png]DIP1 = (I, /I, )as
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The TM9 test scenario for MMSE-IRC using DM-RS is specified in Table 3 and 4. 
             Table 3. TM9 test parameters for DMRS-based interference covariance estimation
	Parameter
	Unit
	Test2

	Carrier frequency
	GHz
	2

	Number of cells
	
	2 (Note 1)

	TX mode on Serving cell
	
	TM 9, fixed layer=1

	TX mode on interfering cell
	
	TM 9

	CRS configuration
	
	2 CRS ports (non-colliding)

	PMI for target signal
	
	wideband PMI

	Feedback periodicity for target signal
	
	Periodicity : 5ms
delay : 8ms

	H-ARQ
	
	8 HARQ processes 
max 4 transmissions

	MCS/PMI/Ranks for interference
	
	Randomly changing 
per a sub-band (Note 2)

	PCFICH
	
	CFI = 2

	Resource allocation
	
	50 RBs

	Cyclic prefix
	
	Normal

	  Note 1 : # of serving cell =1, # of interfering cell =1
Note 2 : Uniform distribution on MCS/PMI and 70% for RI=1 and 30% for RI=2.
                Frequency granularity is 6RBs.
  Note 3 : PCFICH/PDCCH detection is not considered.


             Table 4 : TM9 minimum MMSE-IRC performance improved from the baseline 
	Test  #
	BW
(MHz)
	Reference
Channel
	MIMO config
	Propagation conditions
	Serving Cell
MCS index
	Performance
improvement  (%)
	G
(dB)
	DIP1
(dB)

	1
	10
	FDD
	4x2 low
	EVA-5Hz
	7
	18%
	-2.5
	-2.02


4 Conclusion

In this contribution, we submit receiver formulations and cell configurations for the advanced receiver evaluation.  Referring to [3] and [4], a single interfering circumstance is an effective test scenario in terms of MMSE-IRC performance and test simplicity. 
Proposal 1: MMSE-IRC test scenario in Transmission mode 6 is proposed in Table 1 and 2. A circumstance with a single dominant interfering cell is effective to evaluate the advanced receiver.
Proposal 2: MMSE-IRC test scenario in Transmission mode 9 is also proposed in Table 3 and 4. A circumstance with a single dominant interfering cell is effective to evaluate the advanced receiver.
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