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1
Introduction
In the RAN meeting #55, a new work item on improved minimum performance requirements for E-UTRA: Interference rejection was approved [2]. The detailed objectives of this work item are:

· Specify the performance requirements for demodulation tests to verify that LMMSE-IRC gains are achieved by practical implementations 
· Specify the baseline receiver and conformance test conditions to mitigate inter-cell interference following the conclusion of study item phase
· Gains for asynchronous network deployments were not concluded in the study item phase due to the limited input contributions. The need for requirements covering asynchronous deployments may therefore be investigated in the WI phase
In this contribution, we discuss the targeted work for RAN4 #62bis which is: agreement on the initial simulation assumptions and framework. 

2
Discussion

2.1
Testing UE geometry 
In the study item, two low geometry scenarios are studied: G=-2.5dB and 0dB [1].  The averaged throughput gain simulation results show that significant gain over MMSE receiver can be achieved in both scenarios. Throughput gain at G=0dB is harder to obtain for UE implementation because UE sees less dominant spatial directions. To make sure that UE implementation can achieve enough gain at G=0dB and aim to reduce the number of new test cases, it is enough to just define the new improved minimum requirement at G=0dB.

Proposal 1: 

Define the UE performance requirement at G=0dB only

2.2
Interfering cells
Two interfering cells were used in the SI for evaluating the MMSE-IRC receiver performance. From the system level simulation results, the conditional median DIP values for these two interfering cells are DIP1=-2.8dB and DIP2=-7.3dB at G=0dB. Another set of DIP values, DIP1=-2.06dB and DIP2=-8.25dB, was obtained in the SI based on weighted average throughput gain method. We prefer to use the averaged throughput gain DIP values as the interference level reference since they are more appropriate representation of the potential IRC gain over MMSE. 
In defining the minimum performance requirement tests, the testing complexity should be taken into consideration as indicated in the WI. To reduce the testing complexity, we can use just one interfering cell plus AWGN. Considering the difference in interference level between these two interfering cells is 6dB, the performance difference should be small. With configuration of both rank 1 and rank 2 transmissions from the interfering cell, the concern of multiple interference spatial directions of multiple interfering cells can be addressed. Together with the fading channel setup in the tests, UE implementation performance of the MMSE-IRC can be verified effectively. So we propose to configure one interfering cell in the tests with DIP=-2 dB and AWGN=-4.33dB.
Proposal 2: 

Define the UE performance requirement tests with one interfering cell with interference level DIP=-2dB and AWGN=-4.33dB
2.3
Testing framework

The key to achieve good IRC performance is the accuracy of the interference plus noise covariance matrix calculation. When there is CRS collision, the spatial matrix based on the CRS cannot represent the real interference signal spatial direction experienced on the data tones. In that case, TM9 DMRS based spatial matrix method can be employed. So both spatial matrix calculation scenarios should be included in defining the minimum performance requirement test cases.
Proposal 3: 

Define the UE performance requirement tests for both CRS and DMRS based spatial matrix calculation methods 
UE with MMSE-IRC receiver will get most of the throughput benefit at cell edge where the UE is more likely to see dominant spatial directions of interfering signal coming from other cells. So just as what we did in the SI, the WI should only define test cases for rank 1 beamforming transmission mode for serving cell. The interfering cell should be configured with proper combination of rank 1 and rank 2 transmissions. The ratio of rank 1/rank 2 can be set the same as that in the SI.

Proposal 4: 

In the CRS based tests, use TM6 for serving cell and TM4 for interfering cell with rank1/rank2 ratio=0.8/0.2. In the DMRS based tests, use TM9 for both serving and interfering cells. Interfering cell rank1/rank2 ratio=0.7/0.3
To reduce the specification workload and testing setup complexity, new testing cases could reuse the existing test setup, such as the single-layer spatial multiplexing FRC in 36.101. In the SI link level simulation for G=0dB, IRC throughput gain was evaluated at MSC=10, 11 and 12 respectively and the results show that the throughput gain is not very sensitive to the MCS values. From the existing FRC for FDD, R.11 is the closest one which defines the MCS=14. We propose to reuse this FRC to run the simulations and check the results. The performance metric can be defined as the required SNR for achieving the x% maximum throughput as long as there is enough throughput differentiation between MMSE-IRC and MMSE receivers and between good and bad MMSE-IRC receiver UE implementations. 
Proposal 5: 
Reuse existing reference channels to define SNR requirements at x% of maximum throughput point

We may consider defining new FRC if we cannot get satisfactory simulation results with the existing ones. In that case, the best MCS value could be chosen in such way so that the 70% of maximum throughput required SNR falls into the reasonable range at G=0dB.
 Proposal 6: 
Define reference channels if needed so that 70% of maximum throughput can be achieved at around G=0dB

Table 1 summarizes the proposed initial simulation assumptions

Table 1 Proposed initial simulation assumption

	
	CRS based
	DMRS based

	System bandwidth
	10MHz

	Number of interfering cells
	1

	Interfering cell DIP
	DIP1=-2dB  AWGN=-4.33dB

	Serving cell TM
	6
	9

	Interfering cell TM
	4
	9

	Interfering cell rank1/rank2
	0.8/0.2
	0.7/0.3

	Interfering cell precoding granularity
	frequency domain: 1 subband,  time domain: 1 subframe

	Propagation condition
	EVA5

	Antenna correlation
	2x2 Low
	4x2 Low

	Reference channel
	R.11 FDD
	R.32-2 FDD

	
	FFS
	FFS

	SNR metric at fraction of maximum throughput (%)
	x% depending required SNR

	
	70%


3
Initial simulation results

In this section we give the initial link level simulation results with the above proposed simulation assumptions. With DIP1=-2dB, the SNR is calculated as 4.33 dB. We run the simulation with fixed serving and interfering cell signal power and varying the power level of AWGN and Figure 1 shows the throughput curve. The figure shows that there is large performance gap between MMSE and IRC receivers. Specifically at SNR=5 dB which is close to SNR=4.33dB at G=0dB, the performance difference is about 5dB. 
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Figure 1 Throughput curve of proposed simulation assumptions
4
Conclusions

In summary, we have discussed the initial simulation assumption and framework for the improved minimum performance requirement for E-UTRA WI.  The proposals are summarized as follows: 
Proposal 1: 

Define the UE performance requirement at G=0dB only
Proposal 2: 

Define the UE performance requirement tests with one interfering cell whose interference level DIP=-2dB and AWGN=-4.33dB
Proposal 3: 

Define the UE performance requirement tests for both CRS and DMRS based spatial matrix calculation methods
Proposal 4: 

In the CRS based tests, use TM6 for serving cell and TM4 for interfering cell with rank1/rank2 ratio=0.8/0.2. In the DMRS based tests, use TM9 for both serving and interfering cells. Interfering cell rank1/rank2 ratio=0.7/0.3
Proposal 5: 

Reuse existing reference channels to define SNR requirements at x% of maximum throughput point
Proposal 6: 
Define reference channels if needed so that 70% of maximum throughput can be achieved at around G=0dB
The proposals are also summarized in Table 1.
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