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1	Introduction
The UL MMSE-IRC WI [1] has reached the stage to evaluate IRC performance through link level simulation.  The link level simulation assumptions are agreed in last RAN4 meeting [2].  We have provided simulation results [3] based on the 12 test cases.
This contribution provides some analysis based on our simulation results.  Some insights on potential system level gain are provided.  Theoretical maximum IRC gains are calculated based on the two agreed DIP profiles.  We also provide our view on potential impact on channel estimation with some link-level simulation results.

2	Analysis on link level simulations
2.1	Potential system level gain of IRC
The UL MMSE-IRC WI, as defined in [1], will not study system level gain for UL IRC, although system-level gain is generally assumed for IRC, due to the capability of mitigating inter-cell UL interference.  It is still beneficial to provide some analysis based on the system-level simulation campaign for DIP profiles.
The selection of DIP profiles can be illustrated in the DIP profiles as shown in Figure 1.  The selected DIP profile, as illustrated in red color in the figure, is considered a “typical” UE DIP profile.  The DIP profiles are (-1.11dB, -10.91dB) for DIP1 and DIP2, respectively, and the SINR level is -2.8dB, which is obtained from our link level simulation [3].
[image: ] [image: ]
[bookmark: _Ref426454861]Figure 1		DIP and SINR profiles of system level UE
Based on our simulation results [3], there is 2.6dB gain for MCS-6 at the DIP point shown in the figure.  This gain will certainly boost link level performance for the specific UE.  However, the IRC gain should not be expected for other UEs, who might experience different DIP profiles.  As we don’t know for certain the potential IRC gain at the system level, we can expect some IRC gains for “cell-edge” UEs with low SINR but relatively higher DIP1.  

2.2	Maximum IRC gain under the given DIP
Two DIP profiles are defined to evaluate link-level gain for IRC.  Given the two DIP profiles, it is possible to calculate the maximum IRC gain.
From SINR definition as , with two DIP  and , the SNR after removing the two interferers becomes 

with some mathematical manipulation.
The gain of SNR over SINR is  .  Based on the two DIP profiles, we have the maximum IRC gains of 8.4 dB and 12.8 dB for homogeneous network and het-net scenarios, respectively:
DidB = [-1.11, -10.91];		 8.4dB
DidB = [-0.43, -13.78];		 12.8 dB
It should be expected any IRC gain, regardless of # of Rx antennas, shall be less than the theoretical limit of the IRC gain, with the given DIP profiles.
 
2.3	Co-variance channel estimation
Co-variance channel estimation is critical for IRC receiver, as indicated in the baseline receiver structure [4].  The estimation of the co-variance matrix is used to calculate the combination matrix to mitigate potential interference.
There are at least of two types of co-variance matrix estimation, based on whether the estimation is based on full allocated bandwidth or respective allocated PRB.  Estimation over full allocated bandwidth should provide better channel estimation; however, it may suffer insufficient accuracy on co-variance matrix estimation when an interfering channel varies in frequency domain.  Channel estimation is an implementation issue that won't be specified in 3GPP specification.  However, proper testing setup should be designed to ensure proper channel estimation.
There are two methods to check the impact on co-variance channel estimation for IRC receiver, as suggested in [5].  The two methods are:
1. Define single PRB performance, as specified in 36.104 for MMSE (non-IRC) receiver.
2. Use ETU70 for interfering UE channel.
Link level simulations are performed to evaluate the performance for Case 7 and Case 8 (2Rx, EVA70).  The interfering channel is changed to ETU70 to compare with the performance of EVA70.  The results are shown in Table 1.
[bookmark: _Ref426457802]Table 1    Case 7 and Case 8 Simulation results at 70% throughput
	Case 7 and Case 8
	Int: EVA70
	Int: ETU70

	PRB50,(-1.11,-10.91),IRC-MMSE
	-4.95
	-4.94

	PRB50,(-1.11,-10.91),MRC-MMSE
	-2.00
	-2.03

	PRB50,(-0.43,-13.78),IRC-MMSE
	-7.60
	-7.56

	PRB50,(-0.43,-13.78),MRC-MMSE
	-2.07
	-2.07



As shown in Table 1, the difference between the two interferer channels is quite small.  This indicates that there is no much values to change interfering channel, based our simulation.
Therefore, we have a slight preference to define 1PRB for the test, as specified in 36.104.

3	Conclusions
Based on our analysis on link level simulation results, we conclude that 
· Some IRC gains are expected for “cell-edge” UEs with low SINR but relatively higher DIP1, however, system-level gain of IRC is not clear.  
· The theoretical maximum IRC gains are 8.4 dB and 12.8 dB for homogeneous network and het-net scenarios, respectively.
· This is little performance difference between interfering EVA70 and interfering ETU70 channels, based on our implementation.
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