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1	Introduction
Link level simulation is the primary tool to evaluate BS MMSE-IRC gain, as indicated in the WI [1].  In last RAN4 meeting (RAN4 74bis), system simulations are performed by companies with many simulation results of interference profiles.  Although the detailed interference modeling is not yet determined [2], the interference modeling will be applied for link simulator to study the IRC gain through link-level simulations.
This paper addresses the link simulation setup so that link simulation assumptions could be agreed.  Detailed link simulation setup is discussed with the application of interference profiles.  The PRB allocation of PUSCH and the selection of potential MCS levels for IRC are also discussed in the contribution.

2	Simulation setup and interference generation
Based on RAN4 previous agreements, DIP profiles shall be applied for BS MMSE-IRC study.  The SINR and interference levels can be determined by (SINR, DIP1, DIP2).  With two dominant interferers, the wideband SINR is defined as:

where is the received power of desired signal, is the received power of the 1st dominant interferer,  is the received power of the 2nd dominant interferer, and  is the power spectrum density of noise and other interferers, which are modeled as AWGN noise.  The overall interference and noise power is defined as .  The two DIP profiles are 

where  relates to DIP1 and DIP2 respectively.
With these definitions, the UL IRC simulator setup can be shown in Figure 1 for PUSCH evaluation.  Two interferers are explicitly evaluated with their independent channels.


Figure 1    Simulator setup for UL IRC evaluation
Note that each branch in Figure 1 is power normalized to its corresponding power level.  Usually, when the set (SINR, DIP1, DIP2) is given, we can determine the corresponding  and noise level .
2.1	PRB considerations
With the full buffer model, we assume that the two interferers are always present all the time with full system bandwidth with fixed DIP values.  This may not be very realistic in a real network scenario; however, this setup serves the purpose to test the IRC gain.
Proposal 1:	Assume two interferers are present all the time with full system bandwidth.
Proposal 2:	The DIP values are fixed for one PUSCH test.
The bandwidth of desired PUSCH can be full system bandwidth.  This is also the case to test the IRC gain, compared to the legacy performance where MRC receiver was applied.  One issue with this approach is that this setup won’t be able to differentiate channel estimation methods with various PRB windows.  For example, one receiver implementation may estimate channel and interference (via co-variance matrix estimation) at single PRB case; while another implementation uses full bandwidth to estimate channel and interference.  With this setup, the later implementation will provide better performance than the first one; while it may fail to provide IRC gain in real network operation since the interferers are quite dynamic (vary at PRB level) under real network operation.
One possible solution is to evaluate the IRC performance with limited PRB allocation.  For example, we may define test cases with 1PRB, which was used for the legacy PUSCH performance.
Proposal 3:	Single PRB can be defined for the desired PUSCH for IRC evaluation.

2.2	Performance evaluation
Similar to the legacy PUSCH performance, throughput shall be used as the metric to evaluate IRC performance and its gain over MRC.  At the initial stage, we may need to evaluate more operating points before we narrow down for testing specification purpose.
As one example, we may use the DIP table as derived in [3] :
Table 1    DIP1 and DIP2 profiles with SINR at 2.5%~12.5% (Table 2 of [3])
	x-tile
	DIP1 (dB)
	DIP2 (dB)

	5%
	-4.6
	-6.3

	10%
	-3.3
	-5.5

	15%
	-2.6
	-5.5

	20%
	-2.3
	-6.5

	25%
	-2.0
	-6.8

	30%
	-1.6
	-7.8

	35%
	-1.4
	-7.3

	40%
	-1.2
	-8.4

	45%
	-1.1
	-10.3

	50%
	-0.9
	-11.5

	55%
	-0.8
	-10.8

	60%
	-0.7
	-12.1

	65%
	-0.5
	-13.7

	70%
	-0.5
	-14.4

	75%
	-0.4
	-15.0

	80%
	-0.3
	-16.5

	85%
	-0.3
	-16.6

	90%
	-0.2
	-17.9

	95%
	-0.2
	-19.9

	100%
	-0.1
	-22.7



The SINR evaluated for these DIP profiles are in the range of (-6.25dB, -0.82dB).  In the case, we may consider to evaluate IRC performance for QPSK 1/3.  For high order modulation 16QAM and 64QAM, the operation SNR is usually high where the two DIPs are quite marginal.  Therefore we propose to use QPSK 1/3 case as the primary MCS level for desired PUSCH.
Proposal 4:	Use QPSK 1/3 case for desired PUSCH to evaluate IRC gain.

3	Conclusion
This contribution provided detailed simulator setup for link-level simulation study of BS MMSE-IRC.  Base on our discussion, we propose:
Proposal 1:	Assume two interferers are present all the time with full system bandwidth.
Proposal 2:	The DIP values are fixed for one PUSCH test.
Proposal 3:	Single PRB can be defined for the desired PUSCH for IRC evaluation.
Proposal 4:	Use QPSK 1/3 case for desired PUSCH to evaluate IRC gain.
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