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1. Introduction
In the RAN4#74bis meeting, interference modelling, system and link level simulation assumptions for homogeneous and heterogeneous for BS LMMSE-IRC receiver have been discussed[1], the remain issues for system level simulation assumptions have been determined[2], two methodologies to determine DIPs for performance gain tests are provided in [3]. And some of link level simulation parameters have been agreed in [5].
In this contribution, we provide our proposal on how to check the interference covariance matrix estimation is conducted per TTI per RB, and discuss the link level simulation parameters.
2. Discussion
2.1 How to check the interference covariance matrix estimation is conducted per TTI per RB
In the RAN4#74 meeting, we have made the following agreement on the reference receiver:
· IRC receiver with DMRS based covariance matrix estimation 

· Interference covariance matrix estimation should be conducted per PRB and per TTI 

In [4], considering the interference for uplink would be with uneven power levels across the frequency and time, the following proposal have been brought forward:
· For BS MMSE-IRC receiver test, the interference should be modelled with uneven power levels, and the characters of the interference should be changed in a granularity.
The uneven power levels of interference would be an effective method to check the interference covariance matrix estimation is conducted per TTI per RB, and also reflect the practical interference condition in some extent. But we have concern on the complexity and the feasibility of test equipment.
Regarding how to check the interference covariance matrix estimation is conducted per TTI per RB, considering the practical receiver algorithm is implementation issue, which means eNB can estimate interference covariance matrix based on one or multiple RBs and TTIs, we have the following two methods which are both related to the number of the scheduling RBs. 
· Option 1: The test cases we defined can distinguish the performance of estimation based on one RB from the performance based on multiple RBs. In this case, the PRB allocation for serving and interfering UEs can be full bandwidth,  and the propagation channel of interfering UEs should be the channel with large fading in frequency such as ETU. 
In the figures 1~3, we present the link level simulation results with different interference estimation RBs. The assumption is listed in the table 2 in the Annex which is based on the agreement last meeting [5]. The propagation channels for serving UE and interfering UEs are EPA5/EVA70 and ETU70 respectively, and the scheduling RB for serving and interfering UEs are 48 RBs.
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Figure 1 Throughput performance for MMSE-IRC with different interference estimation RBs (EPA5-ETU70-2Rx)
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Figure 2 Throughput performance for MMSE-IRC with different interference estimation RBs (EVA70-ETU70-2Rx)
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Figure 3 Throughput performance for MMSE-IRC with different interference estimation RBs (EPA5-ETU70-4Rx)
From the results, we can observe that the throughput performance of estimation based on one RB is obviously better than the performance based on 12RBs, 24RBs and 48RBs, and there is about 1dB performance difference between estimation based on one RB and 6RBs. That means if we determine the minimum performance requirements based on the performance of one RB, in the test, if the interference covariance matrix estimation is based on more than 12dB, it cannot pass the demodulation test. Therefore, we think this method can check the RB number of interference covariance matrix estimation, and then guarantee the demodulation performance of MMSE-IRC receiver.   
Observation 1: If we define the propagate channel for interfering UEs as ETU70, the throughput performance of estimation based on one RB is obviously better than the performance based on more than 12RBs, and there is about 1dB performance difference between estimation based on one RB and 6RBs.
As there is about 1dB performance difference between estimation based on one RB and 6RBs, if we should distinguish one RB case from the 6RBs, then we have the option2.
· Option 2: Introduce test cases with one RB scheduling to verify the demodulation performance of the interference covariance matrix estimation based on one RB, which is the most effective way to verify the performance of interference estimation based on one RB. 
In the figures 4~5, we present the link level simulation results with one RB and full bandwidth scheduling for 2Rx and 4Rx. The propagation channels for serving UE and interfering UEs are both EPA5. 
From the results, we can observe that the throughput performance difference between one RB and full bandwidth is about 1dB, we refer 70% throughput as the comparison point.  That means if the propagation channel for interfering UEs is EPA5, there is little performance difference between one RB and full bandwidth scheduling. 
Observation 2: If we define the propagate channel for interfering UEs as EPA5, there is about 1dB performance difference between one RB and full bandwidth scheduling.
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Figure 4 Throughput performance for MMSE-IRC and MMSE with different scheduling RBs for 2Rx
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Figure 5 Throughput performance for MMSE-IRC and MMSE with different scheduling RBs for 4Rx
Proposal 1: If we define full bandwidth scheduling in the demodulation evaluation, we propose to take option 1as the method to check the interference covariance matrix estimation is conducted per TTI per RB.
2.2 Link level parameters
MCS of PUSCH transmission
Currently, we are discussing the following two methodologies to determine DIPs for performance gain tests:
· Methodology 1 

· Step 1: Decide DIP1. First obtain the distribution of unconditional DIP1 values from all the simulated samples. The DIP1 value at 85%-tile of the DIP1 distribution is taken.

· Step 2: Decide DIP2. For the DIP1 value at 85%-tile, the median of the conditioned DIP2 are obtained, where the median DIP2 is obtained from all DIP2 whose corresponding DIP1 fall within ±5%-tile of 85-tile (i.e., 80~90%).

· Methodology 2 

· Step 1: Identify the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest. 

· Step 2: For each simulated sample, if the UL wideband SINR fall within +/- 0.2 dB of 5%-tile UL wideband SINR, the DIP1/2 values are saved for this sample. 

· Step 3: After saving all the conditional DIP1/2 values, the median values of DIP1/DIP2 distribution are taken.

· Note: DIP1 the strongest interferer, DIP2 the second strongest 

The MCS of PUSCH transmission depends on the SINR range of the DIPs determining. For methodology2, as we first identify the SINR value, we can determine the MCS according to the 5%-tile of UL wideband SINR distribution. In the following table 2, we present our SINR values at 5%-tile of UL wideband SINR distribution in homogeneous and heterogeneous scenarios [6, 7].

Table 1 SINR values at 5%-tile of UL wideband SINR distribution
	Homogeneous 
	-2.73dB

	Heterogeneous
	-4.26dB


For methodology 1, the following figure 6 shows the SINR distribution for homogeneous scenario, different from the methodology 2, the SINR distribution of methodology 1 for homogeneous scenario is within -5 to10 dB.
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Figure 6 SINR CDF of Methodology 1(unconditional 80-90% DIP1 and conditioned 45-55% DIP2)
Furthermore, from the simulation results in figures 4 and 5, we can observe that for 4Rx, the SINR corresponding to the 70% throughput with MCS7 is about -11dB which is too high, so we propose to define different MCS for different antenna configuration. 
Proposal 2: We propose to take the SINR values corresponding to the DIP determination methodologies into account when we determine the MCS of PUSCH transmission, furthermore, different antenna configurations should be define different MCS.
3. Conclusion
In this contribution, we provide our proposal on how to check the interference covariance matrix estimation is conducted per TTI per RB, and discuss the link level simulation parameters based on our initial link level simulation results.
Observation 1: If we define the propagate channel for interfering UEs as ETU70, the throughput performance of estimation based on one RB is obviously better than the performance based on more than 12RBs, and there is about 1dB performance difference between estimation based on one RB and 6RBs.
Observation 2: If we define the propagate channel for interfering UEs as EPA5, there is about 1dB performance difference between one RB and full bandwidth scheduling.
Proposal 1: If we define full bandwidth scheduling in the demodulation evaluation, we propose to take option 1as the method to check the interference covariance matrix estimation is conducted per TTI per RB.
Proposal 2: We propose to take the SINR values corresponding to the DIP determination methodologies into account when we determine the MCS of PUSCH transmission, furthermore, different antenna configurations should be define different MCS.
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5. Annex
Table 2 Assumptions for the link level simulation
	Parameters
	

	Bandwidth 
	10M for phase I 

	MCS 
	· MCS 5, 6, 7 for phase I; 

· Use FRC instead of AMC 

	Propagation for serving UE
	EPA5 low 

	Propagation for interfering UEs
	ETU70 Low

	Antenna 
	1x2, 1x4, 1x8 

	PRB allocation for serving UE
	Baseline: Full 
not preclude the partial PRB allocation

	CP 
	Normal

	Frequency hopping 
	Disable 

	TTI bundling 
	Disable 

	Number of interferers 
	2 for phase I 

	Timing offset between the target UE and aggressor UEs (us) 
	Not needed for synchronous test case

	Frequency offset (Hz) 
	Not needed, 

	Granularity of interference level change for each UE 
	

	Test metric 
	SNR vs Relative throughput of PUSCH if the unconditional DIP1 method was used


	Interference modulation 
	16QAM

	ACK/NACK multiplexed on PUSCH, TA test 
	Not consider
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