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1 Introduction
In RAN#99, the status report of Rel-18 WI of NR demodulation performance evolution, the work objective for advanced receiver to cancel inter-user interference for MU-MIMO is defined [1].  The work objective is to evaluate and specify advanced receiver to cancel inter-user interference for MU-MIMO. This work is split into two phases where the first phase studies the performance gain, reference receiver assumption, interference modelling, testability, required signalling overhead, as well as impact on other WGs. The initial receiver candidates are E-MMSE-IRC and R-ML. In the second phase it is expected to specify PDSCH demodulation requirements under MU-MIMO scenario with advanced receiver.

2 Simulation parameters and results
[bookmark: _Hlk95316233]In this chapter we are going to discuss simulation parameters in Chapter 2.1, simulation results in Chapter 2.2 and simulation analysis in Chapter 2.3.
2.1 Simulation parameters
In this chapter we are going to discuss simulation assumptions from WF [2] and show simulation results with short analysis.
The number of co-scheduled UEs
· In the phase I study for the advanced receiver with genie aided knowledge of the required information
· Only consider 1 co-scheduled UE

MCS for the target UE
· MCS 13 for rank 1 and rank 2
· MCS 17 for rank 2
· MCS 4 for rank 1


Modulation order for the co-scheduled UE
· For R-ML, E-IRC and IRC (baseline in Rel-17, for performance comparison purpose)
· For rank 1+1: QPSK
· For rank 2+2: 64QAM
· For rank 2+2: QPSK
· For rank 2+2: 16QAM


PDSCH resource allocation for the target and co-scheduled UE
· In the phase I study for the advanced receiver with genie aided knowledge of the required information
· Only consider the scenario with full FDRA for both target and co-scheduled UEs

Phase I Simulation result collection
· Companies are encouraged to bring phase I simulation results on the agreed cases to the Aug RAN4 meeting
· The updated simulation result collection template will be shared before the Aug RAN4 meeting

We have provided simulation results of 2Rx UE in MCS4 1+1 and MCS13 1+1 scenarios and 4Rx UE in MCS13 2+2 and MCS17 2+2 scenarios. Also, we are assuming the same scrambling ID for DMRS sequence for all UEs. For Modulation order of the co-scheduled UE, we have simulated all options of QPSK, 16-QAM and 64-QAM to give more complete summary of results. We have simulated only single co-scheduled UE scenarios for this meeting.
For Rank 1+1 we have simulated TDLC300-100 with low and medium correlation and for Rank 2+2 we have simulated TDLA30-10 and TDLC300-100 with low correlation. We have simulated both random and orthogonal precoding options for all scenarios to give more complete summary of results. We have assumed full bandwidth allocation of all UEs.
Furthermore, we have assumed the same QCL assumption in all DMRS ports. We have assumed all needed co-scheduled UE information as known. The evaluation metric is SNR at 70% of maximum throughput.
In this document we compare performance of 3 receiver types as agreed in WF [2], namely
· MMSE-IRC (Rel-17 reference receiver)
· E-MMSE-IRC (Rel-18 advanced receiver)
· R-ML (Rel-18 advanced receiver)
2.2 Simulation results
Simulation configuration of target UE rank 1 using MCS4 with co-scheduled UE rank 1 simulations in 2RX are shown in Table 2-1. The corresponding simulation results with random orthogonal precoding are shown in Table 2-2 and Figure 2-1. Furthermore, simulation results with random non-orthogonal precoding are shown in Table 2-3 and Figure 2-2.
Simulation configuration of target UE rank 1 using MCS13 with co-scheduled UE rank 1 simulations in 2RX are shown in Table 2-4. The corresponding simulation results with random orthogonal precoding are shown in Table 2-5 and Figure 2-3. Furthermore, simulation results with random non-orthogonal precoding are shown in Table 2-6 and Figure 2-4.
Simulation configuration of target UE rank 2 using MCS13 with co-scheduled UE rank 2 simulations in 4RX are shown in Table 2-7. The corresponding simulation results with random orthogonal precoding are shown in Table 2-8 and Figure 2-5. Furthermore, simulation results with random non-orthogonal precoding are shown in Table 2-9 and Figure 2-6. 
Simulation configuration of target UE rank 2 using MCS17 with co-scheduled UE rank 2 simulations in 4RX are shown in Table 2-10. The corresponding simulation results with random orthogonal precoding are shown in Table 2-11 and Figure 2-7. Furthermore, simulation results with random non-orthogonal precoding are shown in Table 2-12 and Figure 2-8. 
Table 2-1: Test configurations for MU-MIMO with Rank1 target UE using MCS4 and Rank1 co-scheduled UE in 2RX.
	Test
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Co-scheduled UE precoder
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	Target UE
	Co-scheduled UE
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	Target UE
Rank1
CoUE
Rank1
	FDD: 10/15
	QPSK, 0.30
	Random QPSK, 16QAM or 64QAM symbols
	Orthogonal/
Non-orthogonal
	TDLC300-100
	2 x 2
ULA Low or
ULA Medium
	70
	Test dependent



Table 2-2: Simulation results for MU-MIMO with Rank1 target UE using MCS4 and Rank1 co-scheduled UE with orthogonal precoding.
	Orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLC-Low
	1.8dB
	1.9dB
	2.3dB
	0.5dB
	0.4dB

	coUE:16-QAM
TDLC-Low
	1.9dB
	1.9dB
	2.3dB
	0.4dB
	0.4dB

	coUE:64-QAM
TDLC-Low
	2.0dB
	1.9dB
	2.3dB
	0.3dB
	0.4dB

	coUE:QPSK
TDLC-Medium
	4.0dB
	4.5dB
	5.2dB
	1.2dB
	0.7dB

	coUE:16-QAM
TDLC-Medium
	4.5dB
	4.5dB
	5.2dB
	0.7dB
	0.7dB

	coUE:64-QAM
TDLC-Medium
	4.7dB
	4.5dB
	5.2dB
	0.5dB
	0.7dB





Figure 2-1: Simulation results for MU-MIMO with Rank1 target UE using MCS4 and Rank1 co-scheduled UE with orthogonal precoding.
	TDLC300-100 Low correlation
	TDLC300-100 Medium correlation
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Table 2-3: Simulation results for MU-MIMO with Rank1 target UE using MCS4 and Rank1 co-scheduled UE with non-orthogonal precoding.
	Non-orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLC-Low
	2.5dB
	2.6dB
	3.2dB
	0.7dB
	0.6dB

	coUE:16-QAM
TDLC-Low
	2.7dB
	2.6dB
	3.2dB
	0.5dB
	0.6dB

	coUE:64-QAM
TDLC-Low
	2.8dB
	2.6dB
	3.2dB
	0.4dB
	0.6dB

	coUE:QPSK
TDLC-Medium
	4.5dB
	5.3dB
	6.1dB
	1.6dB
	0.8dB

	coUE:16-QAM
TDLC-Medium
	5.3dB
	5.3dB
	6.1dB
	0.8dB
	0.8dB

	coUE:64-QAM
TDLC-Medium
	5.5dB
	5.3dB
	6.1dB
	0.6dB
	0.8dB



Figure 2-2: Simulation results for MU-MIMO with Rank1 target UE using MCS4 and Rank1 co-scheduled UE with non-orthogonal precoding.
	TDLC300-100 ULA Low correlation
	TDLC300-100 ULA Medium correlation
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Table 2-4: Test configurations for MU-MIMO with Rank1 target UE using MCS13 and Rank1 co-scheduled UE in 2RX.
	Test
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Co-scheduled UE precoder
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	Target UE
	Co-scheduled UE
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	Target UE
Rank1
CoUE
Rank1
	FDD: 10/15
	16QAM, 0.48
	Random QPSK, 16QAM or 64QAM symbols
	Orthogonal/
Non-orthogonal
	TDLC300-100
	2 x 2
ULA Low or
ULA Medium
	70
	Test dependent



Table 2-5: Simulation results for MU-MIMO with Rank1 target UE using MCS13 and Rank1 co-scheduled UE with orthogonal precoding.
	Orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLC-Low
	11.0dB
	12.7dB
	13.4dB
	2.4dB
	0.7dB

	coUE:16-QAM
TDLC-Low
	12.3dB
	12.7dB
	13.4dB
	1.1dB
	0.7dB

	coUE:64-QAM
TDLC-Low
	12.5dB
	12.7dB
	13.4dB
	0.9dB
	0.7dB

	coUE:QPSK
TDLC-Medium
	14.8dB
	20.4dB
	20.8dB
	6.0dB
	0.4dB

	coUE:16-QAM
TDLC-Medium
	17.7dB
	20.4dB
	20.8dB
	3.1dB
	0.4dB

	coUE:64-QAM
TDLC-Medium
	19.1dB
	20.4dB
	20.8dB
	1.7dB
	0.4dB





Figure 2-3: Simulation results for MU-MIMO with Rank1 target UE using MCS13 and Rank1 co-scheduled UE with orthogonal precoding.
	TDLC300-100 Low correlation
	TDLC300-100 Medium correlation
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Table 2-6: Simulation results for MU-MIMO with Rank1 target UE using MCS13 and Rank1 co-scheduled UE with non-orthogonal precoding.
	Non-orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLC-Low
	12.0dB
	14.8dB
	15.9dB
	3.9dB
	1.1dB

	coUE:16-QAM
TDLC-Low
	14.0dB
	14.8dB
	15.9dB
	1.9dB
	1.1dB

	coUE:64-QAM
TDLC-Low
	14.3dB
	14.8dB
	15.9dB
	1.6dB
	1.1dB

	coUE:QPSK
TDLC-Medium
	15.9dB
	23.1dB
	23.8dB
	7.9dB
	0.7dB

	coUE:16-QAM
TDLC-Medium
	19.5dB
	23.1dB
	23.8dB
	4.3dB
	0.7dB

	coUE:64-QAM
TDLC-Medium
	21.3dB
	23.1dB
	23.8dB
	2.5dB
	0.7dB



Figure 2-4: Simulation results for MU-MIMO with Rank1 target UE using MCS13 and Rank1 co-scheduled UE with non-orthogonal precoding.
	TDLC300-100 ULA Low correlation
	TDLC300-100 ULA Medium correlation
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Table 2-7: Test configurations for MU-MIMO with Rank2 target UE using MCS13 and Rank2 co-scheduled UE in 4RX.
	Test
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Co-scheduled UE precoder
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	Target UE
	Co-scheduled UE
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	Target UE
Rank2
+
CoUE
Rank2
	FDD: 10/15
	16QAM, 0.48
	Random QPSK, 16QAM or 64QAM symbols
	Orthogonal/
Non-orthogonal
	TDLA30-10
or
TDLC300-100
	4 x 4
ULA Low
	70
	Test dependent






Table 2-8: Simulation results for MU-MIMO with Rank2 target UE using MCS13 and Rank2 co-scheduled UE with orthogonal precoding.
	Orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLA-Low
	11.0dB
	12.4dB
	12.4dB
	1.4dB
	0.0dB

	coUE:16-QAM
TDLA-Low
	12.1dB
	12.4dB
	12.4dB
	0.3dB
	0.0dB

	coUE:64-QAM
TDLA-Low
	12.3dB
	12.4dB
	12.4dB
	0.1dB
	0.0dB

	coUE:QPSK
TDLC-Low
	13.1dB
	14.5dB
	16.0dB
	2.9dB
	1.5dB

	coUE:16-QAM
TDLC-Low
	14.3dB
	14.5dB
	16.0dB
	1.7dB
	1.5dB

	coUE:64-QAM
TDLC-Low
	14.4dB
	14.5dB
	16.0dB
	1.6dB
	1.5dB



Figure 2-5: Simulation results for MU-MIMO with Rank2 target UE using MCS13 and Rank2 co-scheduled UE with orthogonal precoding.
	TDLA30-10 ULA Low correlation
	TDLC300-100 ULA Low correlation
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Table 2-9: Simulation results for MU-MIMO with Rank2 target UE using MCS13 and Rank2 co-scheduled UE with non-orthogonal precoding.
	Non-orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLA-Low
	13.5dB
	16.1dB
	16.1dB
	3.0dB
	0.0dB

	coUE:16-QAM
TDLA-Low
	15.3dB
	16.1dB
	16.1dB
	1.1dB
	0.0dB

	coUE:64-QAM
TDLA-Low
	15.9dB
	16.1dB
	16.1dB
	0.3dB
	0.0dB

	coUE:QPSK
TDLC-Low
	15.8dB
	19.3dB
	26.6dB
	10.8dB
	7.3dB

	coUE:16-QAM
TDLC-Low
	18.0dB
	19.3dB
	26.6dB
	8.6dB
	7.3dB

	coUE:64-QAM
TDLC-Low
	18.7dB
	19.3dB
	26.6dB
	7.9dB
	7.3dB



Figure 2-6: Simulation results for MU-MIMO with Rank2 target UE using MCS13 and Rank2 co-scheduled UE with non-orthogonal precoding.
	TDLA30-10 ULA Low correlation
	TDLC300-100 ULA Low correlation
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Table 2-10: Test configurations for MU-MIMO with Rank2 target UE using MCS17 and Rank2 co-scheduled UE in 4RX.
	Test
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Co-scheduled UE precoder
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	Target UE
	Co-scheduled UE
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	Target UE
Rank2
+
CoUE
Rank2
	FDD: 10/15
	64QAM, 0.43
	Random QPSK, 16QAM or 64QAM symbols
	Orthogonal/
Non-orthogonal
	TDLA30-10
or
TDLC300-100
	4 x 4
ULA Low
	70
	Test dependent



Table 2-11: Simulation results for MU-MIMO with Rank2 target UE using MCS17 and Rank2 co-scheduled UE with orthogonal precoding.
	Orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLA-Low
	15.2dB
	16.6dB
	16.6dB
	1.4dB
	0.0dB

	coUE:16-QAM
TDLA-Low
	16.5dB
	16.6dB
	16.6dB
	0.1dB
	0.0dB

	coUE:64-QAM
TDLA-Low
	17.0dB
	16.6dB
	16.6dB
	-0.4dB
	0.0dB

	coUE:QPSK
TDLC-Low
	18.0dB
	19.9dB
	31.8dB
	13.8dB
	11.9dB

	coUE:16-QAM
TDLC-Low
	19.7dB
	19.9dB
	31.8dB
	12.1dB
	11.9dB

	coUE:64-QAM
TDLC-Low
	20.4dB
	19.9dB
	31.8dB
	11.4dB
	11.9dB



Figure 2-7: Simulation results for MU-MIMO with Rank2 target UE using MCS17 and Rank2 co-scheduled UE with orthogonal precoding.
	TDLA30-10 ULA Low correlation
	TDLC300-100 ULA Low correlation
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Table 2-12: Simulation results for MU-MIMO with Rank2 target UE using MCS17 and Rank2 co-scheduled UE with non-orthogonal precoding.
	Non-orthogonal
precoding
	R-ML
	E-MMSE-IRC
	MMSE-IRC
	Gain of R-ML
	Gain of E-MMSE-IRC

	coUE:QPSK
TDLA-Low
	18.7dB
	21.2dB
	21.2dB
	2.5dB
	0.0dB

	coUE:16-QAM
TDLA-Low
	20.8dB
	21.2dB
	21.2dB
	0.4dB
	0.0dB

	coUE:64-QAM
TDLA-Low
	21.6dB
	21.2dB
	21.2dB
	-0.4dB
	0.0dB

	coUE:QPSK
TDLC-Low
	22.5dB
	26.3dB
	N/A
	N/A
	N/A

	coUE:16-QAM
TDLC-Low
	25.0dB
	26.3dB
	N/A
	N/A
	N/A

	coUE:64-QAM
TDLC-Low
	25.9dB
	26.3dB
	N/A
	N/A
	N/A



Figure 2-8: Simulation results for MU-MIMO with Rank2 target UE using MCS17 and Rank2 co-scheduled UE with non-orthogonal precoding.
	TDLA30-10 ULA Low correlation
	TDLC300-100 ULA Low correlation
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2.3 Simulation analysis
We can do several observations from these simulations.
Observations from MCS4 1+1 scenario:
Observation #1: In MCS4 1+1 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.4dB in TDLC300-100 low correlation and 0.7dB in TDLC300-100 medium correlation.
Observation #2: In MCS4 1+1 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.6dB in TDLC300-100 low correlation and 0.8dB in TDLC300-100 medium correlation.
Observation #3: In MCS4 1+1 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.3dB and 0.5dB in TDLC300-100 low correlation and between 0.5dB and 1.2dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #4: In MCS4 1+1 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.4dB and 0.7dB in TDLC300-100 low correlation and between 0.6dB and 1.6dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observations from MCS13 1+1 scenario:
Observation #5: In MCS13 1+1 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.7dB in TDLC300-100 low correlation and 0.4dB in TDLC300-100 medium correlation.
Observation #6: In MCS13 1+1 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 1.1dB in TDLC300-100 low correlation and 0.7dB in TDLC300-100 medium correlation.
Observation #7: In MCS13 1+1 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.9dB and 2.4dB in TDLC300-100 low correlation and between 1.7dB and 6.0dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #8: In MCS13 1+1 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 1.6dB and 3.9dB in TDLC300-100 low correlation and between 2.5dB and 7.9dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observations from MCS13 2+2 scenario:
Observation #9: In MCS13 2+2 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 1.5dB in TDLC300-100 low correlation.
Observation #10: In MCS13 2+2 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 7.3dB in TDLC300-100 low correlation.
Observation #11: In MCS13 2+2 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.1dB and 1.4dB in TDLA30-10 low correlation and between 1.6dB and 2.9dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #12: In MCS13 2+2 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.3dB and 3.0dB in TDLA30-10 low correlation and between 7.9dB and 10.8dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observations from MCS17 2+2 scenario:
Observation #13: In MCS17 2+2 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 11.9dB in TDLC300-100 low correlation.
Observation #14: In MCS17 2+2 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and undefined in TDLC300-100 low correlation.
Observation #15: In MCS17 2+2 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between -0.4dB and 1.4dB in TDLA30-10 low correlation and between 11.4dB and 13.8dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #16: In MCS17 2+2 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between -0.4dB and 2.5dB in TDLA30-10 low correlation and undefined in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Common observations:
Observation #17: E-MMSE-IRC gain over MMSE-IRC does not depend on modulation order of co-scheduled UE.
Observation #18: R-ML gain over MMSE-IRC increases when modulation order of co-scheduled UE decreases.
Observation #19: In TDLA30-10, MMSE-IRC and E-MMSE-IRC are practically equivalent.





3 Conclusion
In this paper we provided the view on the advanced receiver to cancel inter-user interference for MU-MIMO. The following observations and proposals are made:
Observation #1: In MCS4 1+1 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.4dB in TDLC300-100 low correlation and 0.7dB in TDLC300-100 medium correlation.
Observation #2: In MCS4 1+1 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.6dB in TDLC300-100 low correlation and 0.8dB in TDLC300-100 medium correlation.
Observation #3: In MCS4 1+1 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.3dB and 0.5dB in TDLC300-100 low correlation and between 0.5dB and 1.2dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #4: In MCS4 1+1 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.4dB and 0.7dB in TDLC300-100 low correlation and between 0.6dB and 1.6dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #5: In MCS13 1+1 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.7dB in TDLC300-100 low correlation and 0.4dB in TDLC300-100 medium correlation.
Observation #6: In MCS13 1+1 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 1.1dB in TDLC300-100 low correlation and 0.7dB in TDLC300-100 medium correlation.
Observation #7: In MCS13 1+1 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.9dB and 2.4dB in TDLC300-100 low correlation and between 1.7dB and 6.0dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #8: In MCS13 1+1 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 1.6dB and 3.9dB in TDLC300-100 low correlation and between 2.5dB and 7.9dB in TDLC300-100 medium correlation depending on co-scheduled UE modulation order.
Observation #9: In MCS13 2+2 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 1.5dB in TDLC300-100 low correlation.
Observation #10: In MCS13 2+2 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 7.3dB in TDLC300-100 low correlation.
Observation #11: In MCS13 2+2 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.1dB and 1.4dB in TDLA30-10 low correlation and between 1.6dB and 2.9dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #12: In MCS13 2+2 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between 0.3dB and 3.0dB in TDLA30-10 low correlation and between 7.9dB and 10.8dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #13: In MCS17 2+2 scenario with orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and 11.9dB in TDLC300-100 low correlation.
Observation #14: In MCS17 2+2 scenario with non-orthogonal random precoding E-MMSE-IRC gain over MMSE-IRC is 0.0dB in TDLA30-10 low correlation and undefined in TDLC300-100 low correlation.
Observation #15: In MCS17 2+2 scenario with orthogonal random precoding R-ML gain over MMSE-IRC varies between -0.4dB and 1.4dB in TDLA30-10 low correlation and between 11.4dB and 13.8dB in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #16: In MCS17 2+2 scenario with non-orthogonal random precoding R-ML gain over MMSE-IRC varies between -0.4dB and 2.5dB in TDLA30-10 low correlation and undefined in TDLC300-100 low correlation depending on co-scheduled UE modulation order.
Observation #17: E-MMSE-IRC gain over MMSE-IRC does not depend on modulation order of co-scheduled UE.
Observation #18: R-ML gain over MMSE-IRC increases when modulation order of co-scheduled UE decreases.
Observation #19: In TDLA30-10, MMSE-IRC and E-MMSE-IRC are practically equivalent.
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